Manual completo de Usuario DHIS2

dm@

2.15



© 2006-2014
Equipo de Documentacion DHIS2

1182
Version 2.15 2014-12-03 16:01:32

Garantiaa ESTE DOCUMENTO HA SIDO FACILITADO POR LOSAUTORESEN EL ESTADO
EN QUE SE ENCUENTRA Y SE RENUNCIARA RECURRIR A CUALQUIER TIPO DE
GARANTIA IMPLICITA O EXPLICITA, INCLUYENDO DE FORMA NO LIMITANTE LAS
GARANTIASIMPLICITAS DE COMERCIALIZACION E IDONEIDAD PARA PROPOSITOS
PARTICULARES. EN NINGUN CASO LOS AUTORES O COLABORADORES ASUMIRAN
RESPONSABILIDADES POR DANO ALGUNO DIRECTO, INDIRECTO, FORTUITO,
ESPECIAL, EJEMPLAR O CONSIGUIENTE (INCLUIDOS, PERO NO RESTRINGIDOS A, LA
ADQUISICION DE BIENES O SERVICIOS SUSTITUTIVOS; PERDIDA DE USO, DATOS O
BENEFICIOS; O INTERRUPCION DE LA ACTIVIDAD) PRODUCIDO EN MODO ALGUNO NI
POR NINGUNA VINCULACION EXIGIBLE, YA SEA POR CONTRATO, RESPONSABILIDAD
ESTRICTA, O AGRAVIO (INCLUIDA NEGLIGENCIA O DE OTRO TIPO) QUE PUEDAN
SURGIR EN MODO ALGUNO DE LA UTILIZACION DE ESTE MANUAL Y DE LOS
PRODUCTOS EN EL MENCIONADOS, INCLUSO S| EXISTE ADVERTENCIA PREVIA SOBRE
LA POSIBILIDAD DE TALES DANOS.

Licencia: Se garantiza el permiso para copiar, distribuir y/o modificar este documento bajo los
términos de la Licencia de Documentacion Libre de GNU, Version 1.3 o cualquier version posterior
publicada por |a Free Software Foundation; sin Secciones Invariables ("Invariant Sections”), sin
Textos de Portada (" Front-Cover Texts") y sin Textos de Contraportada ("Back-Cover Texts"). Las
fuentes de esta documentacion incluyen una copia de lalicencia, que también esta disponible online:
http://www.gnu.org/licenses/fdl.html.




Manual completo de Usuario DHIS2 Contents

Yo (o= W I = - 10 - PP Xi
I @ U Y = S 24 PPN 1
1.1 Antecedentes de DHIS2 ... e e e 1
1.2. Las caracteristicas clave y € propOsito de DHIS 2 .....coviiiiiiii e e 1
1.3. Utilizacion de DHIS2 en € SIS: registro, procesado, interpretacion y andlisisdelos datos.................... 2
AN 3 (= o=0 (= (=0 (= o 0] Fo o 1ol < S PP 3
1.4.1. DHIS2 COMO Plataf OrMaL ... ettt e e et e e e e et e e et eeaneees 3
1.4.2. Comprendiendo la independencia de plataforma ............uveveeiiieieiie e 4

1.4.3. Estrategias de despliegue - conectado (online) o desconectado (offling) ...........ccoevvveiiiiiiinnnnn. 4
1.4.3.1. Despliegue Offline (DESCONECLAAOD) ......uuevvuniiiiiieeiii e e e e e e e 5

1.4.3.2. Despliegue Onling (CoNECtat0) ......ocvvuieiiiieiiie e e e e e e aens 5

1.4.3.3. Despliegue HIbrido ........ooii e 6

1.4.3.4. AlojamientO del SErVITOF .......ccuuiiii it ea e 6

1.5. Diferencias entre datos agregados y datos de paciente en Un SIS .........ooiiiiiiiiiiiiiiiiee e 7
1.6. Software libre y de cédigo abierto (FOSS): benefiCioS Y Fret0S .....c.uivveiiviiieeiec e 8
2. ComeNZando CON DHIS 2 ...uuiiiiii ettt e et e e ettt e e e et e e e eaan s 11
2.1. Primeros pasos CON DHIS 2 ...ouuiii e e e e e e et e et e e eanaeees 11
Nt T (=0 (01 ES 1 (0 S o] =,/ o= 11
2.1.2. Un comienzo con &l paguete DHIS 2 LIV ... couuniiiiiiiieii e 11
2.1.2.1. Empezando con una base de datoS Vacia ............couvveiiiiiiiiiiiciiiieii e 11

2.1.3. Trabajando directamente con labase de datoS H2 ..........coovuiiiiiiiiiiiiiii e 11

2.1.4. Descargar e instalar [a version de SErVIAOr .......ccuuuiiiiieie e e 12

2.2. L0gUEAISE €N DHIS 2 ..ot 12
2.3. Creacion de NUEVOS USUBITOS Y FOIES ....iiuui i eiiie e e e et e e e e e e et e e e e et e e et e e e b e eaaaeeees 12
2.3.1. ADIIr € MENU AE USUBITO ..vvueiiiiiiieeeiii e et e et e et e et s e e e et s e e e et s e e e ertn s e eeeaenaaeee 12
2.3.2. DEFINIF UN NUEVO FOl ..ttt e e e e et e e eaeeeens 13
2.3.3. ARAir UN NUEVO USUBITO ...eeeeeiie e e et e e e e e e e e e e e e et e et e e e e e et n e e e s eeanaeeeen 14

2.4, SAlIT A DHIS 2 ..o et 15
2.5. Unaintroduccion rapida al disefio de unabase de datos en DHIS2 .......ccvvviiiiiivii i 15
25.1. Lajerarquial OrganiZatiVa ..........ueeiuueiiii e e e e e e e e e e e e e e e e e e e e e e e aanas 16
2.5.2. EIeMENtOS 0E dBLOS ... .ceuneiieiit ettt e e et aa e eaas 16
2.5.3. Sets de datos y formularios de entrada de datos ............oeveviiiiiiieiiiie e 17
2.5.3.1. Formularios de entrada de datOS .........cceuniviiiiiii e 18

2.5.4. Reglas de validaCion ...........ccouuiiiiiii e e 18
PN T 10T [T or= o (o] (=PRI 18
2.5.6. Reportes y tablas 08 MEPOMES ........uiveeeiie e e e eans 19

P2 T A 1 T PSP 19
2.5.8. Gréficas y panel de control (dashboard) ...........coeuuuuiiiiiiiiiii e 19

3. UNIdades OFgaANIZALIVES ........uiiiiii ettt ettt 21
3.1, Lajerarquian OrganiZatiVA ... .....eveuneeeteeei e et e e e e e e e e e e e e e e et e e e e e e e e e e e e ra e aaen 21
3.2. Mantenimiento de la unidad OrganiZatiVa ............ccuiviiiiiiie e 22
3.2.1. UNIidades OrganiZatiVas .........ceuueeniiiieie et e e et e e e e e e e e e e e et e e e anas 22
3.2.1.1. Editando unidades OrganiZatiVas ............cc.uieeuiieiiiaiii e 22

3.2.2. Sets de grupos de unidades Organi ZaLiVas ...........oecveruieeiiiiee e 22
3.2.2.1. Edicién de los sets de grupos de unidades organizativas ............coeeeevnieeiiiinneecinnnnnn. 23

3.2.3. Grupos de unidades Organi ZatiVas .........cc.ueeeueieii e e e e e e e e e e e e e e e e 23
3.2.3.1. Edicion de grupos de unidades organizativas ............vevevieeiieiii e 23

3.2.4. Nivel delaunidad OrganiZaliVas ............oveuiiiiiiii e e 24
3.2.5. OPEraCiONES JEMAIGUICAS ....vvuueeeiitieeeeitiieeeettseeeeate s eeeeate s eeeesteaaeeesteaaeseatnsaerestnsaeaesnnaaaees 24

A S g (S 10 0 [0 = (0 = TSP 25
4.1. Mantenimiento de elementoS de Aal0S ........ccuuiiiieiiei e e e e 25
4.1.1. ElemMent0S 08 A0S .......uueiiiiiieieiii ettt e et et e 25
4.1.1.1. Editando €lementos A€ A0S .......eevevinieiiiii e 26

4.1.1.2. Traduccion de elementos de datOS ..........veviereiieiiii e 28

4.1.1.3. Eliminando un elemento de datos ..........c.uiiiuiiiiiiiiii e 29

4.1.1.4. Mostrar detalles de un elemento de datos ...........oeeuniiiiiiiiiieii e 29

4.1.2. Grupo de elementos de A0S .........ocieeueiieiiii e 29




Manual completo de Usuario DHIS2 Contents

4.1.3. Editor de grupo de elementoS de Aat0S .........ceuuiiiiniiiie et 30

4.1.4. Sets de grupo de elementos 0 dAOS ..........eeiiitn it 30

4.1.5. Categorias de elementos de A0S ...........uieiiuinieiiii e 31

4.1.6. Combinaciones de categorias de elementos de datoS ...........ccvuveveiiiiiiiieriii e 33

4.1.7. DIiCCIONAITOS 08 UALOS ......vueieiii ettt ettt e et e et e e e aan e e e ennnns 34

4.01.8. TTAOUCCIONES ...ttt ettt ettt ettt ettt ettt e et e ettt et e et et e e e et e e et e e e bnaeeeaneeenn e 34

5. Sets de datos y formularios de entrada de datos ...........o.ueiiieiiiii e 37
Lo S (o Lo 0 - o = TP 37
5.1.1. GestiOn de SELS AB A0S ... .eeueeii e 37

5.2. Formularios de entrada de datOS ..........cooeuuiiiiiiiiiei e 38
B.2.1. SECHON TOMMS ..t e et e e e et e e e et e e e e 38

5.2.2. Adding anew SECtION FOMM . ....ive i e 38

5.2.3. CUSIOM FOIMMS ..ottt ettt e e et e et e et e et e et e ea e e e e e e eaneeans 40

5.2.4. Data Set aSSIgNMENt EOITOT .......oouuiiiiiiiie et e e e 41

6. USEr MANAOEMENT ... eeeeiti et ettt ettt et et e et ettt e ettt e et et e e e e e e anas 43
6.1. Creating NEW USES @NA FOIES .. ..uuiie et eee et e e e e e e et e e e e s e e n e et s e e et e e aaeeeanas 43
I U L= g = T 1 = 0 o = PSP 43

6.1.2. USEr rol€ ManagemIENt ... ...ceuiie e e e e e e e e e e e e e e e e e e e et e et e e e enns 43

6.1.3. USEr MENEGEIMENT ...ttt ettt et et e et e et e et e et e ea et e e e e e et e ea e ea e en e aneennns 45

6.1.4. USEr group MaNBOEMENT .......uiireeiiteeeie ettt e e et et et et e e e e e e e e e eee s 46

6.1.5. User by 0rganiSation UNIT ..........ooeeuuiiiiii e e e e 46

7. Panel de control (DashbOard) ..........coeuuiieiieiiiei e et e e e e e 47
7.1. Poniendo en marcha €l panel de CoNtrol ...........coouiiiiiiiiiii e e 47

7.2. Mensgies Y retrOaliMENtaCION ..........uiiiiueiiii e et e e e e e e e e e e e et e e e e e e et e e et e e et eeaaeeanans 48

8. ENrada 08 A0S ... .ieeiieiiii ittt et ettt et et e e e et et e et e e e aaaaae 51
8L, ODJEIIVOS ...eeetieeeeti ettt ettt et ettt ettt et e et e aera s 51

8.2. Entrada de datos CON DHIS 2 .....oeniii e e e e e 51
8.2.1. Seleccion del formulario de entrada de datos ..........vveeviiiiiiiiie e 51

8.2.2. INrodUCIENAO ALOS ......vuiiiiiii et e e e e e 52

8.2.3. Vaidando los datos en @l fOrmulario .............ooeuiiiuiiiiiii e 53

8.2.4. Entrada de datos en desconexion (OffliNE) ..........oviviiuiiiiiiiiii e 54

9. Utilizando la funcionalidad de Calidad de DatOS ..........cccuuiiiiiiiiiiee e e 55
9.1. Un vistazo a los chequeos de calidad de datos ..........ccuuuiiiiiiiiiiiii e 55

9.2. Chequeos de calidad de 10S A0S ..........cvuuiiiiiiei e e e e e e 55

9.3. Lanzando un andlisis de reglas de validaCion .............coovuiiiiiiiiiii i 55

9.4. Andlisis de outliers (Valores atipiCoS) .........ccuuiiiinieiiiieiiie e e e e e e e e e et e e ees 57

9.5. Andlisis de outliers en rangoS MaX-IMin ........coiiiiuiiiiii e 58

0.6, ANALISIS 08 HUBCOS ......ciiiiiieeiii e e et e et e et e e et e e e e et et e e e e et e e e e et e e e e eaan e e e asan e eeennnns 59

O.7. ANAISIS 0B SEGUIMIENTO .. eeiitii ettt e et e et e e e et e e e et e e e b e e e e enan s 59

10. Configurando la funcionalidad de Calidad de DatOS ...........cceuuiviiiiiiieie e e 61
10.1. ObJEtiVOS dE GPIENAIZAIE ... ceve et e e e e e e et e e e e 61

10.2. Una panoramica a chequeo de calidad de datosS ............ccouuieiiiiiiiiiicii e 61

10.3. Chequeos de Calidad de A0S ........ccuuuiiue i et et e e et a e e e e e 61

10.4. Chegueo de calidad de datos en cualquier punto de laentradade datos ...........ooeevnveiviieiiiiieinnneennn. 61
10.4.1. Como fijar manualmente el rango de valores minimo y Maximo ...........cccoovveeviiiieeiiiinneeens 62

10.4.2. Valores generatos MIMN-MBX ...........ueeeeeeeunieeueeetnierateeaeeeetresanaeetneeenaeenareaeraeenns 62

O o = o SN 7 = o o P 62

10.6. Grupo de reglas de ValidaCion .............coiiuiiiiiiiiii e 62

I 1 o [Tor=o (o] £ =S PSPPI 63
11.1. MantenimientO de iNAICAHOIES .........cieuiiii e e e e e eanas 63
0 1 o 7= = 63

7 oo <o L= o = (o= 66

11.1.3. Grup0S A€ INAICAJOIES .......iiieeeei et e e e e e e e e e e e e e e e et e e e e eannaees 66

11.1.4. Editor de grupoS de iNdiCAOIES .......ccuuiiiiii e e e e eans 66

11.1.5. Sets de grupos de INAICAOOIES ........c.uuiieuiiii e e e 66

12. Utilizando la funcionalidad de REPOIME ..........cciiiiiiiiiii et 69
12.1. Funcionalidad de reporte N DHIS 2 ... .ooeuiiii e 69




Manual completo de Usuario DHIS2 Contents

12.2. ULilizando reporteS ESEANTEAE ........ueieeiiieieiii e ettt e e e e e s e e et s e e e et s e e eaan e e e aaae e eeaaaes 70
12.3. Utilizando talas de FEPOMES .........u ittt ettt e e et e e e e e eees 70
12.4. Utilizando reportes de Sat A8 TaLOS .......cieveiieiii et 72
12.5. Utilizando la herramienta de RECUISOS .........civuuuieiiiie et e et e e e s 72
12.6. Utilizando €l visualizador A€ da0S ...........uuiiiiuiiiiiiiiie e 72
12.7. Utilizando € panel de CONIOL .........ooeniiiiii e e e r e ens 72
12.8. Utilizando el resumen de 1astasas de reporte .........ceue i 74
12.9. Utilizando los reportes de distribucion de las unidades organizativas ..............ocoeveeviiviniieeeeeeeennns 75
12.10. Utilizando tablas din@mICas WED .........cc..iiiiiieie e e e e e e 76
12.11. Utilizando la gestion CON dat@amart ..........coouuiiieiiiiii e e e e e e e e e e e 76
13. Setting up report FUNCHIONGIITY .......iveeiiii e e e e e e et e e e et e e aa e eaanas 79
T DT == oW dorcS3N o gl = o o) 1] oo [P 79
13.1.1. Types of data and aggregation ...............ieeun i e e e e eaa e eaes 79
20 0 R = 1111120 [ | PP PP PPPRTI 79

13.1.1.2. BasiC rules Of aggregation ........... ceeeeunereiii ettt 79

13.1.1.3. DIiMensions Of aggregation ...........ieeeuereuieeiee s e e e e e et e e e e e e e e e e 80

13.1.1.4. Aggregation operators, methods for aggregation ...........cccoveviiiviiieein e, 80

13.1.1.5. Advanced aggregation settings (aggregation 1evels) ........cccccoveviviiiiiiiiii e, 8l

G B B 1 = 1= AP T PP PPTP 81
13.1.2.1. The data Mart EXPOIt PIrOCESS .......ueeereuetetiieeeeti e tetia et et e e eabi e e eet e eeenanas 81

13.1.3. RESOUICE tADIES ... eeeee ittt et e e e e e e e e e e e e eanas 82
T B = o 3 A = o] = 82

13.2. HOW tO Create report taDlES ......cvee i 82
3 B = 1= o 1 o 1 83
13.2.2. SEECHNG TBLA ... ettt et et e e et e eaa s 83
13.2.3. SEleCting report PArAMELES .........uu ittt ettt e et e e et e e e s 83
13.2.4. Data element dimension taDIES ... ....iieniiiii e 85
13.2.5. RePOrt table - DESt PraCtiCeS ....vvveeii e e 85

GG oo B = o) F= 0 U1 (o) o 1= 86
BT B = g o = o I 1= o1 £ PP 87
13.4.1. What iS @ Standard FEPOM? .........oieun et e e e e et a e e e e e 87
13.4.2. Designing Standard reportS in iREPON ........c.uuiiiiiiii e 87
13.4.2.1. Download and open the design file ..o, 88

13.4.2.2. Editing the FEPOIT .....iee e e e 88

I B T =4 A PO 89

13.4.2.4. Filtering the table rOWS ........oouniii e 89

B TS g 11T [P 90

13.4.2.6. Changing indicator/data element NAMES ...........coevuuiiiiiiiiie e 91

13.4.2.7. Adding hOrizontal tOalS ..........c.uuniiiiii e 91

13.4.2.8. Groups Of taDIES .. .euuiiiii e 92

L34.2.9. CREItS ..eieei it aaaan 93

13.4.2.10. Adding the Report to DHIS 2 .....veiinici e 95

13.4.2.11. Some final QUIAEIINES ......oeeiiiiie e e e 95

14. Utilizando €l ViSUaliZador 08 DEL0S ..........ieuuiiiiiei et e e e e e e e e e et e e ean e e eanaes 97
14.1. Un vistazo @ VisualiZador 08 DalOS ... ....uoveuniieiiieeieei et e e e e e e e e e e e e e eanaes 97
14.2. Seleccionando €l tiPO 08 GrafICaA . ... vvvn i 97
14.3. Seleccionando series, categorias y filtrOS .....ccuuiiiii e 98
14.4. Seleccionando indicadores y elementos de datOS .........uvvviviiiiiiii e 98
14.5. SelecCionando taSaS A FEPOME .. .... ettt et e e et e et e e e e et e e ea e eannas 99
14.6. Seleccionando PEriodoS FEIGHVOS ..........ceeruieiiii ettt et e e e s 99
14.7. Seleccionando Periodos @DSOIULOS ........c.uuuiiiiii e 99
14.8. Seleccionando UNidades Organi ZaLiVAS .........ccuueiuniereii et e e e e e e e e 99
14.9. Seleccionando grupos de unidades Organi ZatiVas .........cc.uueerrnieriieriee e et e e e ee e e e eaenns 100
14.10. Seleccionando OPCIONES A8 GrAfICAS ......ivvuiiii e e e e e e e eaes 100
Y o= (=g o o I U= W o PR 100
14.12. Mostrando una tabla de datOS ...........ccuuiiiiiiiii e 100
14.13. Descargando una gréfica como imagen 0 PDF ........cooouiiiiiiiiii e 101
(2.15) v



Manual completo de Usuario DHIS2 Contents

14.14. Guardando una gréfica ComMO FAVOIITA ........uuuiiiiii e e e e e e e e e e e eaees 101
14.15. Compartiendo interpretaciones de [0S datoS ............viiiiiiieiiiiiie e e 101
14.16. Saliendo del médulo de visualizaCion de datOS ..........vveenieiiiei e 102
15. Utilizando el Sistema de Informacidn Geografica (SIG) .......vevvviiiiiiiii i e e 103
15.1. Un vistazo @ MOAUIO SIG ...covuiiiiiiiiic et 103
15.2. MAPEAO TEMBLICO ....iiuniiii i ee e e e e e e e e e e e e e e e et e e et e e et e e et e e et e e et e eeaneeeens 104
15.2.1. CapateMAICA L Y 2 cooivuiniieiiii i eee it e et e e et e e et e e e e ettt e e e eat s e e e ettt e e eaat e e e e aataaaaans 104
15.2.2. Capa de establ@CIMIENTOS ..... ... cieiieeieii ettt ettt ettt e eeenb e e enaans 106
15.2.3. Capa de SIMDOIOS ... .ceeeiieeeiii e et e e e e eaaas 106

R R o [ = 01T 1 = L PRSP 107
15.3.1. Registro de vistas favoritas 08 MaPa .........cccuiiiiiieiii e e e r e e 107
15.3.2. Registro de SetS de 1eYendas .........couiiiiiii i 107
15.3.3. Exportando/guardando imagenes de MEPAS .........evevruniereriiiereiiniererinseresinseresnnnaeeennes 107
15.3.4. Medida de diStANCIA . ...unieee et e e 107

S = 111 1o IV o N ] 1 T OO PRUPPR 109
N B O 4 (= (PP PPPT PPN 109
16.2. IMPOrting COOMTINGLES ......uuiieeeeiiee e e e e e e e e e e e e e e e e e s e et e e e et e e et e e et s e e an e eanneeeenns 109
A T 4] T A= 1 = 0 o PP 113
17.1. What iSimpPOrt @nd EXPOIT? ......c...ieii et e et et e e e e e e e e e e e e e e eaa s 113
17.2. EXPOITING GBLA ... ceeeetnieeeeit ettt ettt e ettt e ettt r e et et e e e e e et s e et e ab e e e e enb e eeeentaeeees 113
17.2.1. EXporting from DHIS 2 ...oooee e 113
17.2.2. Exporting data to other DHIS 2 SYStEMS ......vvvniiiii e e e e e e 113
17.2.3. Exporting metadata to other DHIS 2 SyStEMS .....covviiiiiiiei e 114
17.2.3.1. Metadata EXPOM ... ...ien it e e e e e e 114

17.2.3.2. Detailed metadata €XPOIt .........c..iieuieii e 114

17.2.4. DHIS 1.4 Metadata XPOIT .......ccuuuieiiiiieeeii e e et e e e e s e e et e e e et e e e e st s e e e s e e aeaen s 114
17.2.5. DHIS 1.4 Detailed Metadata EXPOIT ......coeeiiiiiiiie et e 114
17.2.6. PDF Metadata EXPOIT ... .c.uiiiiee et e e e e e e e e e e et e e e e eans 114

G I 1T 1] 0T o = - PN 114
17.3.1. Importing data from another DHIS 2 INStanCe ..........covviiiiiiii e 114
17.3.1.1. Preview before importing ..........oooeu oo 115

17.3.2. Importing data from DHIS 1.4 ...t 115
17.3.2.1. DHIS 1.4 File (database) IMPOIt .........oiieiiiieiiii e 115

17.3.2.2. DHIS 1.4 XML TMPOIT ..ttt e e e 116

17.3.2.3. Limitations to DHIS 1.4 IMPOIMS .....cvvniiiiicie e e e e 116

T g7 o g (] Lo TS Ao = - PP 117
17.5. IMPOItING XIML G8EA ... ceueeeteeee ettt et e et e et e e e e e et e ean e ean s 117
T DT = WX 411 o TE (= o o PP 119
ST = = o0 1 119
ST B T = T | = o 1/ 122
18.2.1. Data elements WithOUL data SEL ........ccuuuiiiiiiiie e 123
18.2.2. Data elements WIthOUL QFrOUDS .......vvu it e e e et e e e e e e e e e e e e s e e e e e eanes 123
18.2.3. Data elements violating eXClUSIVE groUD SELS ........ieuuiiii e eeaas 123
18.2.4. Data elements assigned to data sets with different period types .........cooeevvviieiiiiiiieeiininnnn. 123
18.2.5. Data sets not assigned t0 0rganiSation UNItS ...........veiiiuiieiiiiie e 123
18.2.6. Indicators with identical fOrmMUIBS .........couuiiiiiiiiiie e 123
18.2.7. INCiCators WithOUL GrOUDS ... cvvueeii i eii e ee e e e e e e e e e e e e e e e e e e e e e e e e eeeens 123
18.2.8. INvalid iNiCAIOr NUMEIELOLS ......ueeuteietieeei ettt e et e et e e e e et e e e e eea e 123
18.2.9. Invalid indicator dENOMINGLOLS ........c.uuieii et e e e e e e eeens 124
18.2.10. Indicators violating eXCIUSIVE GrOUD SELS ......uueiiriiieiiiiiie ettt 124
18.2.11. Organisation units With CycliC refErenCes ........co.uiiiiiiiii e 124
18.2.12. Orphaned OrganiSation UNITS .........c.uuiiereieieieriireee e eet s e s e e e et e e e e e e s e e e eaneeennas 124
18.2.13. Organisation unitS WithOUE groUPS .........ccuuiiiuniiii i e e e e 124
18.2.14. Organisation units violating compulSory group SELS .........vvvuveieiieiiieieeieeaeeeeeaneeaeen 124
18.2.15. Organisation units violating eXClUSIVE groUp SEES ... .cuuieeniiii et eei e 124
18.2.16. Organisation unit groups WithOUL grouP SEES ........ceeeriiieiiiiiie et e e 124
18.2.17. Vaidation rules WithOUE QrOUPS .........ueiiiiiieeieiii et 125

vi



Manual completo de Usuario DHIS2 Contents

18.2.18. Invalid validation rule |eft Side eXPreSSIONS ........oivue e 125
18.2.19. Invalid validation rule right SIde EXPreSSIONS .......cc.uuiiiereiieiiiie et eee e e e eeaens 125

ST I I = N v = 125
18.4. Ben€eficiary Data ArCNIVE .....ceun it e e e e e e e e e e eann 125
SRS T IV = Tl (= 0P o PP 126
18.6. RESOUICE tADIES ... e e ettt et aeens 126
18.7. SQL VB . iiiiiiieeiii e ettt et e et e ettt e e e ettt e e e et e e e e et r e e e et e e e e et e e e et e e e et e e aara e aaaes 127
18.7.1. Creating @ NEW SQL VIBW ...coouuiiiiiiii ettt ettt e e et e et e e e et e e e eet e eens 127
18.7.2. SQL ViIieW MEBNEGEIMENT ....eiutieieeii ettt e et et e et et et e e et e e e et eeeaaa e eenaens 127

18.8. OrganiSation UNIT MEIGE .. .vuuueeie et eiei e et e e e e e e et s e e et e e e e e ean e e et e eaaeaetn s eeanaeeanaeaannaaennaees 128
18.9. Duplicate data €limiNalion ..........ccceuiiiiiie e e e e e e e e e e e e e e e e e e e e r e ran e 128
SR B T = B = 1 o= PP 128
ST B R o o S (o= o 1 o S PTPUPTRPTR 129
18.12. ZEO VAIUE SOTBIE ... eeeett et ettt ettt ettt ettt ettt e ettt e e et et e e et e bt e e et et e e e e erbreeeenn e eeees 129
18.13. OrganiSation UNIT PrUNING ......ceeeee ittt e et e e et e e e et e e e et e e eaba s 129
18.14. MiN-MaX Value GENEIEHION .....c.uuueiiiiiieeeeii e e e et e et e et e e et e e et e e e et e e e eran s 129
RS LT 00 0 - | PP TPPTUPPTRPPI 130
G T @ o o T £ 130
18.17. CACNE SEALISLICS +.vvueeeeiiieteeiie e ettt e et e e e et e e et et et e e e et e e e eaa e e e easn e e e eann e eeennnns 130
18.18. DYNamIiC atrIDULES ... ..coeeie e e e et e 130
18.19. SChEAUIING ... cevneeeiii ettt ettt et et e e e et e e e eabnaeeees 131
S TS 1 1 0 133
S U LS 111 133
19.1.1. USer general SEEINGS ....cvuieeiii et e e e e aaaas 133
19.1.2. USEr MESSATE SEHINGS - evneetneeit ettt e ettt et e et e et e e e e e et e e et e e ea e e e an e e et e e st e aeanaaeannaees 133

19.2. SYSEEM SEELINGS .. eevvneeeentieeeett et ettt ettt ettt e e et ettt et e et e et et e e et et e et a e n e e aaans 133
19.2.1. System general SEHINGS ... .cceveniieiii et 133
19.2.2. System apPEAranCe SEHINGS . .vvvuieeiiei et e e e e e e e e 134
19.2.3. System emMail SEHINGS ....vuieiiiiii e e 134

P2 I B | IS Y o] o1 = PP 135
P20 IR 1 oo (U Tox i o) I PRSPPI 135
20.2. Mobile browser based dafa ENEIY ..........uu i 136
20.2.1. Getting started with mobile browser data entry ...........c.ooviiiiiiiniiii e, 136

20.3. J2ME GPRS/3G ClIENE ..eevtiieiiiiiieeeee et ettt e ettt e e e et s e e e eabn s e e eertnneeeee 141
20.3.1. Data connection availability ..........cccoouiiiiiiiiiii e 141
20.3.2. 2ME GPRS 3G facility reporting Client ..........cccoviiiiii e 142
20.3.3. 2ME GPRS 3G program reporting Client ...........c.ioieiiiiiiee e 142
20.3.4. Detailed configuration of data sets and reporting forms ...........occeiveiiiiinieiiiin e, 142
20.3.4.1. The mapping of data setsto form layout onthe phone ..........cccoceeeviviiiiiiiiiinnn. 142

20.3.4.2. SOrting Of fOMIS ...ovuiii e e e 143

20.3.4.3. Versioning Of data SELS .......ovvvuiiiiieeii e ee e e e e e e e e e eaa 143

20.3.4.4. LanQUBJE SUPPON . .vutitititeittet et ete ettt et ete et e e et e e e et et e tn e e s e tn e aetaea et enaeens 143

20.3.5. Mobile appliCation SEIUPD ......ccvueiit et eeas 143
20.3.5.1. Installation and iNitialization ............c..oiiieiiiiiii e 143

20.3.5.2. Logging in (fOr rEQUIAI USE) ......ccuuuiiiiii ettt e 144

20.3.5.3. Facility Reporting MOGUIE .........eveeeiii e e e e e e e 144

20.3.5.4. ComMUNItY REPOMING ...uuevveeiiieeei e e e e e e e e e e e e e e s e e et e e e eaneens 146

20.4. Legacy J2ME client with SMS transport ........ocuuieiniiieiee e e e e e aaes 148
20.4.1. Build DHIS2 with the dhisweb-maobile module ..o 148
20.4.2. Install the GSM MOOEM ... et e e e e e eaeeees 149
20.4.3. REJISIEN USEI'S ... ittt ittt e e e et e e e et b e e et e et e e 150
20.4.4. Install the mobile application 0N @ PhONE ........cvuniiii e 150
20.4.5. USING the SYStOM ...euuiii e e e e e e e e e e e e et e e et e et e e et e e eanaeees 150
20.4.5.1. Start the SMS SEIVICE ....uuiiiiiiii e 150

20.4.5.2. SENAING SIMS ...oiiiiiiii et aaaa 151

20.4.5.3. Receive Data and IMPOIT .......ccoouiiiiiiiie e 151

21. Data dimensionS iN DHIS2 .....oeniiii et e e e e et e e et e et e e e e e e e e e eeeneees 153
(2.15) vii



Manual completo de Usuario DHIS2 Contents

21.1. The core building blocks describing the data ..............ooouiiiiii e 153
21.2. The data element diMENSION .........iiiuiiie et e e et e e e ean s 153
21.2.1. Data elemMent CABLEJONES ... oieerun ettt e et e e e et e e e et e e e e e aees 153
21.2.2. Data element GrOUD SELS ...evvueeie i eriieeeieeeet e e et e e et s e eeteeat e eet e e ean e e eanreeeneeanaeennaeennaares 154

21.3. The organisation UNit diMENSION .......ccuuieiiieii e e e e e e e e e e e e e et e e e e e e eetnaeeanaeees 154
21.3.1. Organisation unit group SetS and groUPS .........cuuueiriein it eee e e e e e e e aneaannas 155
21.3.1.1. Alternative orgunit hierarchies - advanced use of group sets and groups.................. 155

21.3.2. Best practice on the use of group SetS and GroUPS .....ccvvureeeertneeiiiii e e e e eeii e 155

21.4. The time (Period) diMENSION .........i i 155
P20 T = oo 1Y/ o= T 156
21.4.2. REIAIVE PEIIOUS ...uuiieiieii et e e e e e e e e e e aaa s 156
21.4.3. AQQregation Of PEIOUS ........cie i e 156
21.4.3.1. Sum and average aggregation along the period dimension .............ccocoeviieiinneennnn. 156

21.5. Data colleCtion VS, data @NAYSIS .......ueiietieieii ettt 157
21.5.1. Data COllECtion @nd SLOFAQE .....ccuuu ettt e e e e 157

P2 LS T2 1010 T 11 o | 157

21.6. SOME MOIE EXAMPIES ....iiii it e e e e e e e e e et e e et e e et e e et e e anneeeens 158
21.7. How thisWOrks in PIVOL taDIES ......ceeiii e 158
21.8. From paper for to multidimensional datasets - lessonslearned ............cooiviiiiiiiiiiiiiiiieee, 159
21.8.1. From tables to category combinations - designing multidimensional datasets..................... 160

22. DHIS TRAGCKER ... ettt e e et e e e e et e et e e e e e e e e e e e eaeees 163
P2 T 1 g 11 £ o [0 o1 o o PP 163
22.1.1. QUICK BACKGIrOUNG ........uueieiieiiiee e e e e e e e e e e e e e e et e e et e e e e e eaneees 163
22.1.2. Getting started With DHIS TraCker ........ooouiiiii e 163
22.1.2.0. Person regiStration .........co..oieunieii e et e e aeen 164

22.1.2.2. Program enrOlIMENt ... 164

R R I (= (0= oo 164

L = oo | (= 164

7 U £ o |1 o = PP 164
22.2.1. Persons and Programs MaiNteNaINCE ..........ccuueiuiiinieiieii e e e e e e e e e e e e e anaeanaeen 165
22.2.1.1. PErson atribULE ........ccouuuiiiiiii et 165

22.2.1.2. Person attribULE GrOUD .....ccvuuueiieetieieiii ettt ettt e e e e e e e enees 166

22.2.1.3. Person identifier TYPE ...ooeuen e 166

22.2.1.4. ReElGONSNIP tYPE covneiei e et 166

22.2.1.5. Program and Program StagE ... cceuueeuniiiiieeieee e e e e e e e e e e 166

22.2.1.6. Aggregation query BUITAEr ...........coooniiiii i 169

22.2.1.7. ValidaliON CIITEITA ....eeeerieeeeti ettt 170

22.2.1.8. Schedule automated MeSSage reMIiNAEr .........coveviiiiiiii e 171

22.2.1.9. Schedule Automated AQgregation ........ccouuuieriiiii e 171

22.2.2. Individual records MOTUIE ..........uuiiieeiiiiieiies e 171
22.2.2.1. PErson regiStration .........ccuuieiiueeiieeiieeee e e e e e e e e e e e e 172

22.2.2.2. TraCKING ..oeiinii e e 175

22.2.2.3. DA BNLIY ..ttt e et a e e e et aaaeaee 175

22.2.2.8. REPOITS ..ottt ettt et 176

22.2.2.5. Manual person aggregation ............c.u.eeeuuueeeii et 178

23, VWD APl e e 179
P22 I g 11 (oo [0 o1 Lo o PRSPPI 179
23.2. AULNENLICAION ....veeceeee ettt e e e et e et e e e 179
23.3. Date and Period FOMMIEL .........oieu e et e et e et e e e e et aeaa e ee 179
23.4. Working with the metadata AP ..o 180
23.5. Example: Sending data VBIUES ........ccoouuiiiiiiiie et 181
23.6. Example: Sending data values using SDMX-HD ....c..iiiiiiiiiiii e 182
23.7. Example: Sending large bulks of data ValUES ............covvviiiiiiiii e 183
23.8. Example: Reading dala VAIUES ..........cvuiiiiiei e e e e e e e eeans 184
23.9. Example: Reading aggregated data ValUES ..........c..iiieiiiiii e 185
23.10. Example: Writing and reading MESSA0ES .......uuuiiirtieeiiiie ettt e e e 185
23.11. Example: Writing iNtErpretations .........c.uuueiiiut it e e e e e e eeeans 186

viii



Manual completo de Usuario DHIS2 Contents

23.12. Example: Embedding reportS in WED PA0ES ........ceeuiiiiiaiii e 187
23.13. Example: Embedding charts with the Visualizer chart plug-in ...........ccoooiiiiiiii, 188
23.14. Example: Creating a chart carousel with the carousal plug-in ...........ooooiiiiiiiii e 191
23.15. Example: Embedding report tables with the table plug-in ..o, 192
23.16. Example: Working With SQL VIEBWS ......uuiiiiiceii et e e e e e e e e et e e e ean s 194

P g 1= o = 1 o T =T 1 = 197
P2 T Voo [UTox i o) I PPN 197

24.2. Synchronising orgunits - @ XIML FOULE .......ccuuuniiiiiiie et 197

24.3. Loading @ XIML FOULE ... .couuiie ettt ettt e et e et e e e b 198

24.4. Transforming data - @ JAVA TOULE .........uueieieeeeieeei e e e e e e e e e et e e e e et e e e e e an e e et e e eaneeenns 198

A. Guia parala DocumentaCion de DHIS2 .........couiiiiiiii e e e e e e e e e e e e ees 199
A.1l. Una panoramica del sistema de documentacion de DHIS 2 .........cooiiiiiiiiiiii e, 199

F 2 1 011 oo (1o 'o o SRS 199

A.3. Primeros pasos CoN LaUNCNPAA .........uiiiiitiiiii ettt e 199

A.4. Obtencion de la fuente de dOCUMENTOS ..........uviiuniiiii e e e 200

A.5. Editando 18 dOCUMENLBCTON .......coeuiiiiiiiis et e e e 200

F AV =T o (o T =T (= TP 200

A.7. COMO eNlAZar OCUMENLOS ...ueiiiit ettt e e et e e e et e e e e et e e e e et e e e e et e e e e eren s 201

A.8. Mangjando documentacion €N VarioS idiOMaS .........vvveuruieiiiiiieeieiie e eein e eai e e e e eee e eenens 201

A.9. COmMO generar 1a dOCUMENTACION ........uuuuii ettt e e e et bbb e e e e e e eeabbb e e aaaeeenes 201
A.9.1. Generar la documentacion con APache MaveN ..o 202

A.9.2. Generar la documentaCion CON XMITO ......oiviiiniiiiii e 202

A.10. Como subir los cambios @ LaunChpad ..........couuiiiiiiiii i e e e e e 202
GlOSAINTO A8 DHIS2 ... e ettt e e et e e e e et e e et e e e e e e ab e ean s 203
e [T =S TR RRRORRRR 207
(2.15) ix






Acerca de esta Guia

Acerca de esta Guia

La documentacion de DHIS2 es un esfuerzo colectivo y ha sido elaborada por el equipo de desarrollo y los usuarios.
Al mismo tiempo esta guia quiere ser completa, y sin embargo todavia falta incluir algunas funcionalidades. En esta
seccién se explican algunas de las convenciones utilizadas en el documento.

DHIS2 es una aplicacion web. En muchos casos, hemos incluido capturas de pantalla para mayor claridad en los
gemplos. También se muestran lasrutas de al gunas funcionalidades como " M anteni mi ento->Admi nistracion de datos".
El simbolo "->" indica que deberiamos primero entrar en "Mantenimiento" y luego hacer click en "Administracion de
datos' en el menu desplegable que aparece en la ventana del navegador.

Hemos utilizado varios estilos de texto pararesaltar partes importantes del texto o tipos particul ares de texto, como el
codigo fuente. Cada convencidn utilizada en el documento se explica a continuacion.

Nota

Una nota contiene informacion adicional que deberia ser tomada en cuenta o unareferenciaaméasinformacién
gue puede ser relevante.

i Sugerencia

Una sugerencia puede ser un consgjo, como por eiemplo como realizar una tarea concreta de forma més
eficiente.

1) Importante

Lainformacién importante no deberiaignorarse, y hormalmenteindicaalgo que esun requisito delaaplicacion.
4 Atencion

Lainformacion incluida en estas secciones deberia ser considerada cuidadosamente, y si no es asi, puede tener
consecuencias inesperadas en el andlisis, el funcionamiento o el rendimiento del sistema.

® Aviso

Lainformacion incluida en estas secciones, de no ser tomada en cuenta, puede resultar en pérdida permanente
de datos o puede afectar |a usabilidad global del sistema.

Las |lineas de programas suel en contener al gin codi go de progranaci on.
Se nobstraran dentro de un cuadro sonmbreado y con un tipo de fuente diferente, conp este.

L os comandos se mostraran en texto en negrita, y representan un comando que necesita ser g ecutado en el
sistema operativo o en la base de datos.

Los enlaces a sitios web externos o |as referencias cruzadas se mostraran en texto azul y subrayado como este..

Lasreferencias bibliogréficas se mostraran entre corchetes como esta: [ Store2007]. Podremos encontrar unareferencia
completaen labibliografiaincluidaa final de este documento.

Xi
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Capitulo 1. ;Qué es DHIS2?

Después de | eer este capitulo habremos comprendido:

* QuéesDHIS2y quéfinalidad tiene en el marco de los Sistemas de Informacién de Salud (SIS)

» Cudes son las principales consideraciones tecnol 6gicas que deberemos tener en cuenta para desplegar un sistema
basado en DHIS2, y qué opciones existen para ampliar €l aplicativo DHIS2 con nuevos médulos

» Quédiferencias hay entre datos agregados y datos de paciente
* Qué beneficiosy dificultades conllevala utilizacion de software libre y de cédigo abierto (FOSS) en un SIS

1.1. Antecedentes de DHIS2

DHIS2 es una herramienta para la recoleccion, validacion, andlisis y presentacion de datos estadisticos agregados,
hecho amedidade (pero no limitado a) actividades de gestion integral deinformacion de salud. Esmés unaherramienta
genérica que una aplicacién de base de datos preconfigurada, con un modelo de metadatos abierto y unainterfaz de
usuario flexible que permite al usuario disefiar los contenidos de un sistema especifico de informacion sin necesidad
de cadigos de programacién. DHIS2 y sus extensiones son un paquete software web y modular elaborado con entornos
de cadigo librey abierto Java.

DHIS2 es software de codigo abierto publicado bajo lalicencia BSD y puede utilizarse sin coste alguno. Funciona en
cualquier plataforma que tenga instalado JRE 6 (0 una versién superior). Simplemente se descarga (de dhis2.org), se
desempaqueta, se lanza el fichero gjecutable y estamos listos para comenzar.

DHIS2 hasido desarrollado por €l Health Information Systems Programme (HI SP) en un proceso abierto y distribuido
globalmente con desarrolladores que actualmente estan en India, Vietnam, Tanzania, Irlanday Noruega. El desarrollo
esta coordinado desde la Universidad de Oslo con un soporte principal de Norad.

En Octubre de 2012, el software DHIS2 se utiliza en los sistemas de salud de méas de 30 paises en Africa, Asiay
Latinoamérica, y entre los paises que han adoptado DHIS2 como software de SIS nacional estéan KEnia, Tanzania,
Uganda, Ruanda, Ghana, Liberiay Bangladesh. Un nimero creciente de paises y organizaciones esdn comenzando
nuevos despliegues con DHIS2.

La documentaci6n ofrecida aqui trata de of recer una panoramica global de la aplicacion. Dada la naturaleza abstracta
de la aplicacion, este manual no sirve como una guia paso a paso detallada de cdmo utilizar la aplicacion en cada
circunstancia, sino mashien ofreceilustracionesy g emplos de coémo DHIS2 puede implementarse en varias situaciones
mediante ejempl os generalizados.

Antes de implementar DHIS2 en un nuevo despliegue, recomendamos fuertemente la lectura de la Guia de
Implementacion de DHIS2 (un manual distinto de este), también disponible en dhis2.org.

1.2. Las caracteristicas clave y el propésito de DHIS 2

Las caracteristicas clave y el propésito de DHIS2 pueden resumirse como sigue:

« Ofrecer una solucién SIS exhaustiva focalizada en principios de almacenamiento de datos y en una estructura
modular que puede personalizarse facilmente para las distintas necesidades de |os sistemas de salud - y sostiene la
idea de un SIS integrado atodos los niveles de lajerarquia de salud.

 Capacidad para personalizar y adaptar localmente mediante el interfaz de usuario. No es preciso programar codigo
para empezar a utilizar DHIS2 en un nuevo despliegue (pais, region, distrito, etc.).

 Ofrecer herramientas de entrada de datos que pueden ser del tipo de listas o tablas estandar, o que pueden ser
personaliadas parareplicar los formularios en papel.

« Ofrecer diferentestipos de herramientas parala validacion de los datos y parala mejorade la calidad de los datos.

« Ofrecer reportes féciles de usar en un sdlo click, con graficas y tablas paralos indicadores sel eccionados o reportes
resumen utilizando el disefio de las herramientas de recoleccion de datos. También es posible la integracion con
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procesado, interpretacion y andlisis de los

» Andisisdedatosflexibley dinamico (entiemporeal) enlaherramientade Visualizador de Datosy en el modulo SIG.

* Un panel de control (dashboard) para cada usuario con acceso répido a las herramientas relevantes de monitoreo
y evaluacion incluidas las gréficas de indicadores y enlaces a los reportes favoritos, mapas y otros recursos clave
en el sistema.

* Interfaces de usuario sencillas de utilizar parala gestion de metadatos, por €jemplo para afiadir o editar sets de datos
0 establecimientos de salud. No es necesaria la programacion de codigo para poner en marcha el sistema en un
nuevo despliegue.

* Funcionalidad para disefiar y modificar las férmulas calculadas de los indicadores.
» Modulo de gestion de usuarios para las contrasefias, seguridad y control fino de acceso (roles de usuario).

» Es posible enviar mensajes a los usuarios del sistema de cara a obtener retroalimentacion y avisos. Los mensgjes
también pueden entregarse en formato de email y como SMS.

 Losusuarios pueden compartir y discutir sus datos en graficasy reportes utilizando "I nterpretaciones’, favoreciendo
una comunidad de usuarios con base activa en lainformacién.

 Funcionalidades de exportacién-importacién de datos y metadatos, apoyando la sincronizacion de las instal aciones
offline asi como lainteroperabilidad con otras aplicaciones.

* Integracion con otros sistemas software - utilizando el API-Web de DHIS2 y el Motor de Integracion.

« Existe la posibilidad de desarrollar e integrar nuevos médulos para dar respuesta a necesidades especificas de los
usuarios, ya sea como parte del interfaz de usuario del portal de DHIS2 o como una aplicacion externa acoplada
gue interactle através del API-Web de DHIS2.

En resumen, DHIS2 facilita una solucion integral de SIS para las necesidades de reporte y andlisis de los usuarios de
informacién de salud a cualquier nivel.

1.3. Utilizacion de DHIS2 en el SIS: registro, procesado, interpretacion y
analisis de los datos
El contexto amplio de un SIS puede entenderse integralmente mediante el ciclo de la informacién presentado en la

Figura 1.1. El ciclo vida de lainformacion plasma gréficamente | os distintos componentes, etapas y procesos por los
cuales los datos se recogen, comprueban segun calidad, procesan, analizan y utilizan.

The Information Cycle

* Information culture ’—‘ * Quality

¢ Feedback * Reporting
® Actions ® Target populations

Use Process
. Interpret Analyse
L] e —
"(I?roeTE:ﬂson \ / * Self-assessment
o
* Epidemiological Present .\_Ir‘ldlcalurs
thinking R argets
Tables
* Graphs
* Population

® Maps

Figura 1.1. El ciclo devida delainformacion en salud

DHIS2 participaen las diferentes facetas del ciclo de vida de lainformacion, donde se incluyen:
» Recogida de datos.

 Realizacién de chequeos de calidad.

» Acceso alos datos amaltiples niveles.
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* Reporte.

Elaboracién de gréficas, mapasy otras formas de andlisis.

Posibilidad de comparaciones a lo largo del tiempo (por g emplo, frente a meses anteriores) y del espacio (por
gjemplo, entre distintos establecimientos y distritos).

« Deteccidn detendencias (mostrando datos en seriestemporal es paraverificar nivelesmaximosy minimostolerados).

En un primer paso, DHIS2 sirve como herramienta paralarecogida, registro y compilacion de datos, y todos los datos
(yaseaen forma de nimeros o texto) pueden introducirse en la aplicacion. La entrada de datos puede hacerse en listas
de elementos de datos o mediante formul arios definidos por |os usuarios, que pueden elaborarse aimagen y semejanza
delosformularios en papel parafacilitar alos usuarios el proceso de registro de datos.

En un segungo paso, DHIS2 puede utilizarse para aumentar la calidad de los datos. Por un lado, en los puntos de
entrada de datos puede realizarse un chequeo para verificar si los datos cuadran en rangos aceptables entre valores
maximos y minimos para cada elemento de datos particular. Este chequeo puede ayudar, por gemplo, a identificar
errores producidos @ momento de meter los datos. Por otro lado, los usuarios pueden definir reglas de validacion, y
DHIs2 puede lanzar comprobaciones de estas reglas de validacion sobre |os datos para detectar infracciones.

L uego, cuando yase han introducido y verificado los datos, DHIS2 puede ayudar arealizar diferentestipos de reportes.
El primer tipo dereporte es el rutinario que necesitaser predefinido, de modo que todos | os reportes que sean generados
en rutina puedan obtenerse con un click. Adrmas, DHIS2 puede ayudar en lageneracion de reportes analiticos mediante
por egjemplo comparaciones de indicadores en distintos establecimientos de salud o alo largo del tiempo. Algunas de
las salidas de andlisis que puede producir DHIS2 son gréficas, mapas, reportesy perfiles de salud. Todos ellos deberian
ser producidos, analizadosy servir de base paraintervenciones de salud por parte de |os gestores de salud.

1.4. Antecedentes tecnoldgicos

1.4.1. DHIS2 como plataforma

DHIS2 puede entenderse como una plataforma con muchos niveles. Primero, |a base de datos de |a aplicacion esta
disefiada de abajo a arriba con un enfoque de flexibilidad. Las estructuras de datos como son los elementos de datos,
las unidades organizativas, los formularios y los roles de los usuarios pueden definirse de formatotalmente libre desde
€l interfaz de usuario de la aplicacién. Esto posibilita que € sistema pueda adaptarse a multiples contextos locales y
casos de uso. Hemos visto que DHIS2 soporta los requisitos mas importantes paralacapturay el andlisis rutinarios de
datos necesarios en implementaciones nacional es. Esto hace que DHIS2 pueda servir también como sistema de gestion
para dominios especificos como logistica, laboratorios y contabilidad.

En segundo lugar, gracias a su disefio modular DHIS2 puede extenderse con médulos software adicionales. Estos
modul os software pueden convivir con los modul os centrales de DHIS2, eintegrarse en el portal DHISy en el sistema
de menUs. Es una caractaristica potente que permite extender el sistema con funcionalidad extra cuando se requiera,
tipicamente para requisitos especificos del pais, como se apunt6 anteriormente.

La otra cara del médulo de extension software es que impone varias limitaciones a proceso de desarrollo. Los
desarrolladores que crean funcionalidad extra estén limitados a la tecnologia DHIS en términos de lenguaje de
programacion y de entornos software, ademas de las limitaciones ya mencionadas para el disefio de los médulos para
la solucién de portal web DHIS. Estos médulos deben incluirse en el software DHIS cuando se compila el softwarey
se despliega en un servidor, no se pueden afadir dindmicamente en tiempo de gjecucion.

Para superar estas limitacionesy lograr un acercamiento entre el nivel de servicio DHISy otras piezas adicionales de
software, el equipo de desarrollo de DHIS decidio crear el APl Web. Este API-Web cumple con las normas de estilo
arquitectonico REST. Esto implica que:

e El APl Web proporciona un interfaz navegable y también de lenguagje-maquina para completar e modelo de
datos DHIS. Por g emplo, podemos acceder ala lista completa de elementos de datos, luego navegar utilizando el
hipervincul o aun elemento de datos que nosinterese en particular, luego navegar utilizando el hipervinculo alalista
deformularios delos cual es este elemento de datos forma parte. Por giempl o, los clientes solo haran transiciones de
estado utilizando hipervinculos que se incrustan dindmicamente en las respuestas de la base de datos.
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 Losdatos son accedidos mediante uninterfaz uniforme (URL s) utilizando un protocol o reconocido. No hay formatos
0 protocolos de transporte extravagantes - solo € protocolo HTTP ampliamente probado y entendido, que es el
bloque fundamental de laWeb actual. Esto implica que los desarrolladores de terceros pueden desarrollar software
utilizando el model o de datosy |os datos de DHI S sin conocer latecnol ogia especificao sin cumplir alasrestricciones
de disefio de DHIS.

 Todoslosdatosincluidos metadatos, reportes, mapasy gréficas, que consideramos "recursos’ enterminologiaREST,
pueden obtenerse en los formatos de representacion de datos més populares de laWeb como HTML, XML, JSON,
PDF y PNG. Estos formatos son ampliamente soportados en aplicaciones y lenguajes de programacion y permiten
alos desarrolladores de terceros un amplio abanico de opciones de implementacion.

Information Systems -
Dashboards, Mash-ups,
Visualizers

Web Portal +
Document Repository - Reports, Plans, Guidelines, FAQS

Clients - Mobiles, Smart
Phones, Tablets

DHIS _
Operational Systems -
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3 A Y

Eredined b Web Sites = News, Weather Health
Ve Discussion Forums
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Y
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1.4.2. Comprendiendo la independencia de plataforma

Todas las computadoras tienen un Sistema Operativo (SO) para mangjarlas y manegjar los programas instalados. El
sistema operativo sirve como nivel intermedio entre la aplicacion software, como DHIS2, y el hardware, como laCPU
o lamemoria RAM. DHIS2 funciona en la Maguina Virtual de Java, y por eso puede funcionar en cualquier sistema
operativo que soporte Java. La independencia de plataforma significa que la aplicacion software puede € ecutarse en
cuaquier SO: Windows, Linux, Macintosh, etc. DHIS2 es independiente de plataforma, y es extremadamente Util en
el contexto de salud publica, donde pueden estar en uso multiples sistemas operativos distintos.

Mas alla, DHIS2 es también independiente de plataformaen relacion a Sistema de Gestion de Base de Datos. DHIS2
utiliza el entorno de abstraccién de bases de datos Hibernate y es compativle con cualquier sistema soportado por
Hibernate, como PostgreSQL, MySQL, H2, MS SQL Server, Oracle y muchos otros. PostgreSQL es el sistema de
base de datos recomendado para DHIS2.

1.4.3. Estrategias de despliegue - conectado (online) o desconectado (offline)

DHIS2 es una aplicacion en red y puede ser accedida a través de Internet, en una intranet local y como un sistema
instalado localmente. Las alternativas de despliegue de DHI'S se definen en este capitulo como (1) despliegue offline
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(desconectado) (2) despliegue online (conectado) y (3) despliegue hibrido. El significado de cada unay las diferencias
entre ellas se detallan en las secciones siguientes.

1.4.3.1. Despliegue Offline (Desconectado)

Un despligue offline implica que instalamos muchas instancias auténomas offline para los usuarios finales,
generalmente anivel de distrito. El sistemalo mantienen principa mente |os usuarios, trabajadores de salud en distrito,
gue introducen los datos y generan reportes utilizando su servidor local. Tipicamente hay también un equipo de
superusuarios a nivel nacional que mantiene el sistemay realizar visitas regularmente a los despliegues en distritos.
Los usuarios envian los datos hacia arriba en la jerarquia produciendo ficheros de intercambio de datos que se envian
€lectrénicamente por email o fisicamente por correo convencional o viajes del personal. Notemos que aungue hayauna
conexién reducida a Intenret para enviar emails, puede no ser suficiente para que el sistema sea online. Estaformade
despliegue tiene el beneficio claro de que funciona cuando no disponemos de una conectividad de I nternet apropiada.
Por otro lado hay algunos retos significativos en esta forma de desplique, que se describen a continuacién.

Hardware: Tener en funcionamiento sistemas auténomos requiere un hardware méas avanzado en términos de
instalar servidoresy suministro eléctrico fiable, generalmente a nivel de distrito, en todo el pais. Esto requiere una
financiacién apropiada para la adquisicién de equipos y la planificacion de mantenimiento alargo plazo.

Plataforma software: Las instalaciones locales implican una necesidad importante de mantenimiento. De la
experienciade HISP, el mayor reto son los virusesy otros malwares que tienden ainfectar las instalaciones locales
alargo plazo. Larazon principal para esto es que los usuarios utilizan dispositivos de memoria externa USB para
transportar |os ficheros de intercambio de datos y documentos entre computadoras privadas, otras computadoras de
redy € sistemaen € que funcionala aplicacion DHIS. Mantener sofware antivirusy parches de sistema operativo
actualizados en un entorno offline es dificultoso y una mala préctica en términos de seguridad muy coman entre
los usuarios. Tal vez la mejor manera de evitar esto es lanzar un servidor dedicado parala aplicacion donde no se
utilicen memorias externasy se utilice un sistema operativo basado en Linux, que no sea susceptible de infecciones
de virus como lo esM S Windows.

Aplicacion software: Ser capaces de distribuir nuevas funcionalidades y resolucién de bugs a los usuarios del
software de informacién de salud es esencial para el mantenimiento y lamejora progresiva del sistema. Delegar en
losusuariosfinaleslatareade actualizar el softwareimplicaque ellos reciban unaformacién extensivay un altismo
nivel de competencias de aquel lado, ya que las actualizaciones software pueden incluir alguna tarea técnicamente
ariesgada. Delegar en el equipo nacional de superusuarios la tarea de mantener el software directamente, implicara
muchos vigjes.

Mantenimiento de la base de datos: Un requisito previo paralograr un sistema eficiente es que todos los usuarios
introduzcan datos con un set estandarizado de metadatos (elementos de datos, formularios, etc.). Aqui sucede algo
parecido a punto anteriormente comentado sobre actualizaciones de software: ladistribucién de cambiosen el set de
metadatos en gran niimero de instal aciones offline requiere usuarios finales muy competentes si |as actualizaciones
se envian digitalmente o bien un equipo de superusuarios muy bien organizado. Si hay un fallo al mantener la
sincronizacién del set de metadatos, conllevara la pérdida de capacidad para enviar datos desde los distritos y/o
una base de datos nacional inconsistente, ya que los datos introducidos por ejemplo a nivel de distrito, no seran
compatibles con los datos a nivel nacional.

1.4.3.2. Despliegue Online (Conectado)

Un despliegue online implica que una sola instancia de la aplicacion DHIS se instala en un servidor conectado a
Internet. Todos los usuarios (clientes) se conectan con el servidor central online a través de Internet utilizando un
navegador web. Este estilo de implementacion suele beneficiarse de las grandes inversiones y extensiones de las redes
de comunicaciones de acceso: moviles (celular) y de banda ancha en paises en desarrollo. Esto posibilita el acceso a
servidores online incluso en las éreas mas rurales utilizando modems de Internet mévil (también [lamadas dongles).

Esta forma de despliegue online tiene implicaciones muy positivas en e proceso de implementacion y en el
mantenimiento de la aplicacion en comparacion con €l estilo tradicional desconectado:

Hardware: Los requisitos hardware del lado del usuario se limitan a una computadora o portatil (laptop)
razonablemente modernos, y conexion a Internet através de linea fijao médem celular. No hay necesidad de tener
servidores especializados del 1ado del usuario, sino que cualquier computadora que pueda navegar es suficiente.

Plataf orma software: Los usuarios solo necesitan un navegador web para conectarse a servidor online. Hoy en dia
todos|os sistemas operativos popul ares vienen con un navegador web yainstalado y no hay ninglin requisito especial
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sobre qué tipo o version de navegador. Lo que esto significa es que si hay problemas graves como infecciones de
virus o corrupcion del software en esa computadora, siempre podremos recurrir a reformatear e instalar de nuevo
€l sistema operativo o comprar una computadora nueva. En tal caso, €l usuario podra seguir introduciendo datos
donde lo degjé y no se habré perdido ningln dato.

» Aplicacion software: El estilo de despliegue online, es decir, basado en un servidor central, significa que podemos
actualizar y mantener la aplicacion de manera centralizada. Cuando salen nuevas versiones de DHIS con nuevas
funcionalidades y resoluciones de bugs, esto puede aplicarse Unicamente a servidor online. Y todos los cambios
se reflgjaran en € lado del cliente la préxima vez que los usuarios se conecten a servidor a través de Internet.
Obviamente, esto tiene un impacto enormemente positivo en el proceso de mejorar €l sistema ya que las nuevas
funcionalidades se distribuyen inmediatamente a |los usuarios, todos los usuarios estaran siemrpe accediendo a la
mismaversion de laaplicacion, y los bugs y complicaciones pueden resolverse e implantarse al momento.

« Mantenimiento de la base de datos: De forma similar al punto anteior, los cambios en los metadatos se hacen en
€l servidor online de forma centralizaday se propagan automaticamente a todos los clientes la préxima vez que se
conecten al servidor. Esto efectivamente eliminalosvastos problemasrel acionados con mantener un set de metadatos
actualizado y estandarizado, como sucede en el despliegue offline. Por ejemplo es muy conveniente este estilo
durantelafaseinicial de desarrollo delabase de datosy durante |os procesos anuales de revision de labase de datos,
ya uge los usuarios estaran accediendo a una base de datos consistente y estandarizada incluso cuando en ella se
estan produciendo cambios frecuentes.

Este enfoque puede ser problemético en los casos en los que la conexion a Internet es volatil o insuficiente durante
largos periodos de tiempo. Sin embargo, DHIS 2 dispone de algunas caracteristicas que permiten que € requisito de
conexioén alnternet solo sea necesario en momentos concretos para que el sistema funcione bien, como la herramienta
MyDatamart que se explica en un capitul o especifico de este Manual.

1.4.3.3. Despliegue Hibrido

Deladiscusion delos puntos anteriores, uno puede darse cuenta de que el estilo de despliegue online es més favorable
que el despliegue desconectado, pero requiere conexion a Internet alléa donde se use. Es importante tomar en cuenta
gue los estilos mencionados también pueden coexistir en un un despliegue comun. Es perfectamente factible tener
despliegues online y offline en un mismo pais. La norma genera seria que los distritos y establecimientos deberian
acceder a sistema online a través de Internet siempre que exista conexion suficiente, y habra sistemas offline en
aquellos distritos donde no se dé el caso.

Es dificil definir con precisién como es una conexion a Internet suficiente pero podemos poner como regla préactica
que lavelocidad de descarga deberia ser minimo 10 Kbyte/seg y la disponibilidad deveria ser como minimo el 70%
del tiempo.

En este sentido los modems de Internet por celular que se puedan conectar a una computadora o portatil para acceder
alared celular son una solucion factible y suficiente. La cobertura de Internet mévil estéa aumentando rapidamente en
todo el mundo, con frecuencia ofreciendo una conectividad buena a precios asequiblesy es una alternativa a las redes
locales y poco mantenidas de lineas fijas de Internet. Puede resultar un esfuerzo que vale la pena el contactar con las
compafias de red movil nacional y negocias suscripciones de postpago y beneficios potenciales de economiade escala.
Es conveniente estudiar la cobertura de red para cada operador de red de tel ecomunicaciones en €l pais concreto, ala
hora de decidir qué tipo de despliegue arrancar, ya que podra ser diferente en distintas regiones del pais.

1.4.3.4. Alojamiento del servidor

El enfoque de despliegue online plantea la cuestion de donde y como aojar el servidor que gecutara la aplicacion
DHIS2. Tipicamente hay varias opciones posibles:

1. Alojamiento interno en el Ministerio de Salud
2. Alojamiento en un centro gubernamental de datos
3. aojamiento através de una compafiia externa de hosting

La razon principal para elegir la primera de las opciones es a menudo la motivacion politica de tener "propiedad
fisica' delabase de datos. Muchos perciben esto como algo importante de caraa"poseer" y controlar los datos. Existe
también el deseo de desarrollar capacidad local para la administracion del servidor relacionada con la sostenibilidad
del proyecto. Esto suele darse en iniciativas lideradas por donantes que perciben asi la misién més concretay servicial.
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En cuanto a la segunda opcion, en algunos lugares se construye un centro gubernamental de datos con la vision de
promover y mejorar €l uso y acceso alos datos publicos. Otrarazon puede ser que la proliferacion de entornosinternos
de servidos demanda muchos recursos y es més eficiente establecer unainfraestructuray capacidad centralizadas.

Sobre €l alojamiento externo, hay recientemente un movimiento hacia la externalizacion de la operacion y
administracion de recursos informéticos a proveedores externos, donde se accede a esos recursos atravésdelared, en
lo que se llama popularmente "cloud computing” o "computacion en lanube”. Esos recursos general mente se acceden
através de Internet utilizando un navegador web.

El objetivo primordial de un despligue de servidor online es proporcionar un acceso estable a largo plazo y de alto
rendimiento a los servicios ofrecidos. Cuando decidamos qué opcién elegir para un entorno de servidor, deberemos
considerar varios aspectos.

1. Lacapacidad humana de administracion y operacion del servidor. Debe haber personal con habilidades genéricas
parala administracion de servidor y en las tecnol ogias especificas de la aplicacion que provee servicios. Ejemplos
de estas tecnol ogias son los servidores web y |as plataf ormas de gestion de bases de datos.

Soluciones fiables para copias de seguridad automatizadas, incluido un servidor local off y backup remoto.
Conectividad estable y buen ancho de banda para el tréfico haciay desde el servidor.

Fuente de alimentacidn el éctrica estable, incluida una solucion de backup.

Entorno seguro para el servirod fisico en términos de acceso, robo y fuego.

Presencia de un plan de recuperacion ante desastres. Este plan debe contener una estrategia realista para asegurar
gue el servicio solo sufrira caidas breves en los casos de fallo hardware, caidade lared y otros.

7. Hardware viable, potente y robusto.

SN O S

Todos estos aspectos deben cubrirse paracrear un entorno de al ojamiento apropiado. El requisito hardware se ha puesto
en ultimo lugar deliberadamente debido a que hay unatendencia clara a prestarle demasiada atencién, habiendo otros
factores mas cruciales.

Volviendo alas tres principal es opciones de al ojamiento, |a experiencia de misiones de implementacién en paises en
desarrollo sugiere que los aspectos citados rara vez estan presentes en las opciones uno y dos anivel viable. Alcanzar
un nivel aceptable en todos esos aspectos es desafiante en términos de recursos humanos y dinero, especiamente
al comparar con la tercera opcién. Tiene € beneficio de que acomoda los aspectos politicos mencionados y crea
capacidades local es para la administracion de servidor, aunque por otro lado esto se puede lograr por otras vias.

La opcidn tres - aojamiento externo - tiene la ventgja de que soporta todos los aspectos mencionados a un coste
asequible. Muchos proveedores de hosting - de servidores virtuales o de servicios en lanube - ofrecen serviciosfiables
paralanzar lamayoria de aplicaciones posibles. Un gjemplo de estos proveedores son |os servidores web de Linode y
Amazon. Laadministracion de esos servidores serealizaatravés de unaconexion dered, |o que sucede también muchas
vecesen e caso de laadministracién de un servidor local. Laubicacion fisicadel sercidor en este caso esirrelevanteya
que esos proveedores ofrecen servicios en muchas partes del mundo. Esta solucion se esta convirtiendo en un estandar
para el alojamiento de los servicios de aplicaciones. El aspecto de crear capacidad local para la administracion de
servidor es compatible con esta opcion yaque un equipo local T1C puede asumir latareade mantenimiento del servidor
aojado externamente.

Unaalternativa paracombinar las ventajas del alojamiento externo con lanecesidad de hosting local y propiedad fisica
es usar un proveedor de hosting externo para €l sistema de transaccién primario, y copiar (mirror) este servidor aun
servidor local no-critico que se use para solo-lectura como el andlisis de datos y que se acceda por unaintranet.

1.5. Diferencias entre datos agregados y datos de paciente en un SIS

L os datos de paciente son datos relativos a un paciente individual, como son su diagnéstico, nombre, edad, historial
médico previo, etc. Estos datos generalmente se basan en la interaccion individual entre €l paciente y el trabajador
de salud. Por ejemplo, cuando un paciente visita un centro de salud pueden registrarse gran variedad de detalles,
como la temperatura del paciente, su peso, y diversos tests sanguineaos. Si este paciente obtiene un diagnostico de
"Anemiadeficiente VitaminaB12, no especificado” correspondiente al codigo CIE-10 D51.9, estainteraccién concreta
puede registrarse como unainstanciade "Anemia' en un sistema de informacién agregada. Los datos de paciente son
importantes cuando queremos hacer un seguimiento longitudinal del progreso de un paciente en el tiempo. Por gjemplo,
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S queremos seguir como un paciente se adhiere y responde aun proceso de tratamiento de TB (que generalmente tiene
una duracion de 6-9 meses), necesitaremos informacion de datos de paciente.

Los datos agregados son la consolidacion de datos relativos a multiples pacientes, y por tanto no se puede rastrear
el origen de los datos de un paciente concreto. Se trata generalmente de conteos, como la incidencia de Malaria,
TB y otras enfermedades. Tipicamente, los datos rutinarios con los que trabaja un establecimiento de salud so este
tipo de estadisticas agregadas, y se utilizan para la generacion de reportes e indicadores rutinarios, y 1o que es més
importante, para la planificacién estratégica en el sistema de salud. Los datos agregados no pueden proporcionar el
tipo de informacion detallada que dan |os datos de nivel de paciente, pero es crucia parala planificacion y orientacion
del funcionamiento de | os sistemas de salud.

Digamos que entre unos y otros se encuentran los datos relativos a casos, o datos anénimos "de paciente”. Es posible
recoger numerosos detalles sobre el evento especifico de salud sin necesidad deidentificar a pacienteinvolucrado. Las
visitas de pacientes externos o internos, un nuevo caso de clera, mortalidad materna, etc. son casos de uso comunes
cuando queremos recopilar muchos mas detalles que €l mero conteo del nimero total de casos o visitas. Estos datos
normal mente se registran en formularios en forma de listado, o en formularios de auditoria mas detallados. Y estos
datos de casos son diferentes de los datos agregados en €l sentido de que contienen muchos detalles sobre un evento
concreto, mientras que los datos agregados simplemente contarian cuantos eventos se producen de un cierto tipo, por
gemplo, cuantas visitas externas con diagnostico principa "Malaria", o cuantas muertes maternas donde lafallecidano
sigui6 € protocolo ANC, o cuantos brotes de colera en nifios menores de 5 afios. En DHIS2 estos datos son recogidos
mediante programas de tipo "evento Unico sin registro”.

L os datos de paciente son muy confidencialesy por tanto deben ser protegidos para que ninguna persona no autorizada
pueda obtenerlos. Cuando estan en papel, deben ser archivados en un lugar seguro. En computadoras, los datos de
paciente necesitan sistemas seguros con contrasefias, acceso restringido y logs de seguimiento.

La preocupacion por la seguridad de datos agregados no es tan crucial como lo es para los datos de paciente, ya que
generalmente es imposible identificar una persona en particular con una estadistica agregada. Sin embargo, 10s datos
también pueden ser mal usados o malinterpretados por otros, y no deberian distribuirse sin unas politicas de difusion
de datos adecuadas.

1.6. Software libre y de cédigo abierto (FOSS): beneficios y retos

El software lleva las instrucciones que indican a una computadora cémo funcionar. La forma legible y con autoria
humana de esas instrucciones es denominada codigo fuente. Antes de que lacomputadora pueda real mente gjecutar las
instrucciones, e cadigo fuente debe traducirse en un formato legible por maguinas (binario), [lamado codigo objeto.
Todo el software disponible incluye el codigo objeto, pero FOSSpublica también el cédigo fuente.

L os duefios de software propietario licencian su cddigo obj eto con copyright aun usuario, lo cual permite aéste gjecutar
el programa. Los programas FOSS, sin embargo, licencian tanto el cédigo objeto como &l cédigo fuente, permitiendo al
usuario no solo utilizarlo sino también modificar y tal vez distribuir los programas. Teniendo acceso a codigo fuente,
losusuariostienenlalibertad de gjecutar el programaparacualquier fin, redistribuirlo, probar, adaptar, aprender deello,
personalizar el software pararesponder a sus necesidades, y volcar mejoras publicamente parael bien delacomunidad.
Por lo tanto, algun FOSS es conocido también como software libre, donde "libre" serefiere primero y ante todo, alas
libertades antes descritas que a un sentido monetario de la palabra (en relacion ala gratuidad).

En el sector de lasalud publica, FOSS puede tener muchos beneficios, como por gjemplo:
« Menores costes yaque no implicael pago de costes de licencia prohibitivos.

» Dado que las necesidades de informacion para el sector salud estan en constante cambio y evolucion, hay una
necesidad de que €l usuario tengalibertad para hacer 1os cambios seglin sus propios requisitos. Esto frecuentemente
es muy limitado en sistemas propietarios.

« Acceso a cadigo fuente para favorecer la integracion e interoperabilidad. La interoperabilidad entre diferentes
aplicaciones software en el sector salud esta tomando importancia creciente, lo que significa permitir que dos o mas
sistemas compartan datos y metadatos. Este trabajo es mucho masfécil, y aveces dependiente del codigo fuente que
se disponibiliza alos desarrolladores que hacen la integracion. Esta disponibilidad frecuentemente no es posible en
€l caso del software propietario. Y cuando lo es, supone costes enormes y obligaciones contractuales.
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« Lasaplicaciones FOSS como DHIS2 tipi camente estan mantenidas por unared global de desarrolladores, y por tanto
tiene acceso a conocimiento puntero en investigacion y desarrollo (1+D).
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Capitulo 2. Comenzando con DHIS 2

2.1. Primeros pasos con DHIS 2

Tras repasar este capitulo habremos podido entender:

* Arrancar DHIS2 desde el escritorio

» Cbémo loquearnos desde €l escritorio

» CAmo crear nuevos usuariosy roles de usuario

* Qué pasos son necesarios para disefiar una base de datos DHIS2 para nuestra organizacion

2.1.1. Requisitos previos

Primero deberemos asegurarnos de tener laversion masreciente de Java Runtime instal ada en laméaquinadonde correra
laaplicacion. Dependiendo del sistemaoperativo, hay diferentesformas deinstalar Java. El lector podraconsultar esta
web para informacion mas detallada sobre como instalar Java.

2.1.2. Un comienzo con el paguete DHIS 2 Live

El paquete DHIS2 Live eslaformamés facil de comenzar con DHIS2. DHIS2 Live es apropiada para unainstalacion
independiente. Simplemente descargamos la aplicacion de aqui. Unavez €l fichero se ha descargado, hacemos doble
click en € fichero descargado y comenzarmos a usar DHIS2.

2.1.2.1. Empezando con una base de datos vacia

El paguete Live viene con una base de datos demostrativa como la que vemos en la demo online (basada en el SGIS
nacional de SierraLeona), y si queremos empezar con un sistema/base de datosvaciay construir nuestro propio sistema,
entonces tendremos que hacer 1o siguiente:

1) Parar DHIS2 Live si estatodavia corriendo. Hacer click con el boton derecho en el icono de bandejay seleccionar
Salir. El icono de bandeja es € simbolo verde en la esquinainferior derecha de la pantalla (en Windows) que deberia
decir "Servidor DHIS2 corriendo” cuando colocamos el puntero del mouse sobre €.

2) Abrir la carpeta donde se hainstalado el paguete DHIS2 Livey localizar la carpeta llamada " conf*.

3) En conf/ abrir el fichero [lamado 'hibernate.properties en un editor de texto (bloc de notas o similar) y hacer la
siguiente modificacién: encontrar la expresién 'jdbc:h2:./database/dhis2' y reemplazar la parte 'dhis2' por el nombre
gue queremos dar a nuestra base de datos (gj. dhis2_test).

4) Guardar y cerrar e fichero hibernate.propertiesfile.

5) Arrancar DHIS 2 Live haciendo doble click en € fichero dhis2-live.exe en lacarpetadeinstalacion de DHIS 2 Live
o utilizando el acceso directo de escritorio o el enlace en € mena.

6) Esperar aque se abrala ventana del navegador web y la pantallade login, y nos logueamos con nombre de usuario
admin y contrasefia district.

7) Ahoraveremos un sistema DHI S2 total mente vacio y deberemos comenzar aafiadir usuarios, jerarquiaorganizativa,
elementos de datos, sets de datos, etc. Para instrucciones detalladas sobre como hacer esto, podemos revisar otras
secciones de este manual.

2.1.3. Trabajando directamente con la base de datos H2

DHIS 2 Live utiliza una base de datos H2 embebida. Esto tiene varias ventgjas, ya que no hay necesidad entonces de
instalar un motor de base de datos separado como PostgresSgl o MySql, y es posible hacer una copia de seguridad
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simplemente copiando € fichero. Toda la base de datos existe en la memoria, 1o que da un alto rendimiento. La
desventaja viene de la necesidad de RAM. Este formato no es valido para instalaciones de servidor con multiples
usuarios.

En general, es recomendable trabajar con la base de datos mediante €l interfaz de usuario de DHIS2, pero en algunas
situaciones podemos necesitar manegjar los datosdirectamente. Si descargamos H2 por separado, veremos que viene con
un interfaz web. De modo que puede manejarse utilizando OpenOffice.org, siguiendo el procedi miento a continuacion.
Asumimos que dhis2-live est& ubicado en el directorio home del usuario Linux (representado por ~). Si no es el caso,
sustituiremos aqui la ruta absoluta a nuestra instalacion de dhis2-live.

« Arrancamosel procesador detextos OpenOfficey seleccionamos Herramientas - Opciones, luego Java- Class Path...
y hacemos click en Afiadir archivo...

e Seleccionamos el siguiente fichero (la versién puede cambiar): ~/dhis2-live/webapps/dhis’WEB-INF/lib/
h2-1.1.119,jar

 Cerramoslaaplicacion OpenOffice completamentey luego abrimos|abase de datos OpenOffice.org. Seleccionamos
conectar con una base de datos existente - JDBC

e El URL de lafuente de datos es.~/dhis2-live/database/dhis2;AUTO_SERVER=TRUE, y la clase del controlador
JDBC esorg.h2.Driver

< El nombre de usuario es sa, no es necesaria contrasefia. Finalmente, seleccionamos un nombre y carpeta para el
fichero .odb.
Masinfo

2.1.4. Descargar e instalar la version de servidor

Laversion de servidor puede descargarse de dhis2.org/download. Para unainformacién detalladasobre como instalarlo
veremos € capitulo de instalacion en la Guia de |mplementacion.

2.2. Loguearse en DHIS 2

Independientemente de si hemos instalado la version de servidor o la version Live de escritorio, podremos utilizar
un navegador web paraloguearnos en €l sistema. DHIS2 deberia ser compatible con la mayoria de navegadores web
modernos, aunque debemos asegurarnos de que Java Script esté habilitado.

Paraloguearnos en la aplicacion introducimos http://localhost:8080/dhis si estamos utilizando el paquete DHIS2 Live,
o0 reemplazamos €l localhost con €l nombre o direccién |P del servidor donde estainstaladala version de servidor.

Unavez hemos arrancado DHIS2, ya sea online o offline, la pantalla nos pedira ingresar nuestro nombre de usuario
registrado y contrasefia. Después de introducir la informacion requerida haremos click en el boton de Entrar para
loguearnos en la aplicacion. EI nombre de usuario y contrasefia por defecto son ‘admin' y 'district’. Deberemos
cambiarlos inmediatamente después de loguearnos en DHIS2 por primera vez.

2.3. Creacion de nuevos usuarios y roles

Esta seccion describe como afiadir nuevos usuarios ala aplicacion DHIS2.

2.3.1. Abrir el menu de usuario

Para crear o encontrar un usuario empezaremos haciendo click en el médulo 'Usuario’ que aparece en € menu
desplegable del médulo de Mantenimiento, ubicado en la barra de herramientas principal en la parte superior de la
pantalla.
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dHIE@ District Health Information Software 2 Maintenance Services

el Data administration
| DHIS 2 Oniine Dashboard ata adminisiraion

Data Elements and Indicators

nsert Close Clear
This is a link area

District Health Information Software 2 Maintenance Services

User management @

Filter by name:

¥y Il?rganisaticnn Unit | [CFiter | [ Gioar |

o Username | Name 4 | Operations
admin admin, admin HD
bngatia Ngatia, Beatrice ke | {O]
bobjoliifie Jollifie, Bob HO
bondo Bondo, Bondo HD
busia Busia, Busia HO
district District, User H®

Podemos buscar nombres de usuario especificos en lalista de usuarios introduciendo el nombre en filtrar por nombre
de usuario’ como se muestra arriba.

2.3.2. Definir un nuevo rol

Como parte de la creacion de un nombre de usuario deberemos definir el rol del usuario. Para ello hacemos click en
'rol de usuario' que aparece en €l lado izquierdo de la pantalla. Esto nos mostrardla pantalla de Gestién de Roles donde
podremos pinchar en Afiadir nuevo para crear un nuevo rol.

District Health Information Software 2 Maintenance Services Help Log out

User role management €

Filter by name:
| [ Fitter | [ cear |
. Role ~ | Description + | operations
Data user online Access the reports only ,’ - (D
District Online District Online ,’ - (D
Superuser ’, - (D

No.ofpages: 1 Size of page: E Jump to page: D

we o« 1 » w»»

La pantalla siguiente se abrira 'y en e primer cuadro de texto introduciremos e Nombre del nuevo Rol como
'Superusuario', ‘Administrador’, etc. El segundo cuadro de texto llamado 'Descripcion’ da més informacién sobre €l
tipo de Rol de Usuario que se ha creado, por gjemplo Usuario Administrador Estatal, Entrada de datos en distrito.
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District Health Information Software 2 Maintenance Services Help Log out

Create new user role

Detalls
Name * [_ _l
Description * [_ _l
Avallable Selected
ART Treatment - &

Consumption and Request Logistic Management ||
Environmental Health Services
Health Sector Source of Funding
Human Resource

IDSR

Indicators Setting

Inpatient Morbidity and Mortali =
Datasets |ntF::grated RH. HEAIDS_. Malanl’a__TB& Nutrition
Laboratory Report
Medical Equipments
New Integrated tool
Opthamic Services
Outpatient
Population estimates
Service Workload - -

n

ALL - &
Add Chart E|
Add Data Dictionary

Add Data Element

Add Data Element Groups

Add Data Set
Add Data Value

- Add Document
Authoriies | 44 Indicator
Add Indicator Group
Add Indicator Type
Add Min/max rule
Add Organisation Unit
Add Organisation Unit Group
Add Organisation Unit Group Set
Add Patient - -

| Add I Cancel |

A continuacién especificamos los sets de datos concretos que estan disponibles para ese rol. También deberemos
especificar € tipo de'autoridad' que damosal usuario concreto. Paracadaunadelastres opciones setsde datos, reportes
y autoridades podemos seleccionar multiples opciones del men( desplegable aportado en cada campo. Un usuario
puede elegir multiples opciones también moviéndolas una por una.

Para que los usuarios puedan introducir datos, tenemos que afiadirlos al set de datosy al nivel de unidad organizativa
correspondiente. También podemos sel eccionar multiples sets de datos individualmente presionando la tecla Ctrl en
€l teclado y haciendo click en sets de datos individuales.

Finalmente cuando hayamos introducido | os campos requeridos haremos click en el boton Guardar ubicado en laparte
inferior de lapantalla. El rol de usuario deseado y la autorizacion relacionada quedaran guardados en la base de datos,
Y pueden entonces asignarse a un usuario concreto.

2.3.3. Afdadir un nuevo usuario

Para un rol de usuario puede haber mér de un usuario. Podemos afiadir nuevos usuarios en las opciones de Usuario
bajo el mdédulo de Mantenimiento.

Para afiadir un nuevo usuario, seguiremos |0s pasos siguientes:
» Hacemos click en € botén Afiadir nuevo

 |ntroducimos detalles del Nuevo Usuario como Nombre de usuario, Contrasefia, Confirmacion de contrasefia,
Apellido, Nombre y Email en las pestafias de opcion de Usuario.

» Hacemos click en € botén Afiadir para confirmar los nuevos detalles del usuario y corregimos si hay algan error.
 El usuario recién creado ya debe verse en la pantalla principal de gestion de usuarios

« Podemos editar detalles (como contrasefia, apellido, etc.) y eliminar detalles de nuevos o antiguos usuarios
seleccionando el Usuario correspondiente, haciendo click en el botén Editar y luego Eliminar.

» Hacemos click en Guardar después de editar todos |os detalles de un usuario en particular.
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dHl@ District Health Information Software 2 Maintenance Services Help Log out
S

Create new user

Details
Username * I ]
Password * I ]
Retype password * I ]
Surname * [ ]
First name * I ]
E-mail I ]
Phone number I ]
Avallable roles Selected roles
Superuser - -
District Online
Data user online
Roles
0 isation Unit Tree Selecti
[ selectatlevel  |[National |7 ][ Unselectatlevel || Un-select all |[  unselectchildren |
| selectingroup  ||Blood Bank |7 ][ unselectingroup || Selectall || selectchidren |
Kenya
Organisation unit
Add || Cancel

2.4. Salir de DHIS 2

Parasalir de laaplicacion simplemente haremos click en €l enlace " Salir" en la esquina superior derechade lapantalla.

2.5. Unaintroduccion rapida al disefio de una base de datos en DHIS2

La aplicacion DHIS2 viene con un conjunto de herramientas para la recoleccion, validacion, reporte y andlisis de
datos, pero los contenidos de la base de datos, por jemplo, qué recolectar, quién deberiaregistrarlo y en qué formato,
dependera del contexto de uso. Estos metadatos deben ser introducidos en la aplicacién antes de que pueda utilizarse,
y esto puede hacerse directamente mediante el interfaz de usuario sin necesidad de programacién de codigo o grandes
habilidades técnicas sobre software. A este proceso inicial 1o llamamos disefio de la base de datos o personalizacién
delaaplicacion.

Esta seccién ofrece unarapiday breveintroduccion al disefio delabase de datosen DHIS2 y fundamental mente explica
|os pasos necesarios para preparar un huevo sistema DHIS2 para su uso. Cémo realizar cada paso se explica en otros
capitulos, y las buenas préacicas en las decisiones de disefio se explican en la Guia de Implementacidn. A continuacion
se listan |os pasos a seguir:

1. Montar unajerarquia organizativa
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2. Definir 1os elementos de datos

3. Definir los sets de datos y los formularios de entrada de datos
4. Definir las reglas de validacion

5. Definir indicadores

6. Definir tablas de reportes y disefiar reportes

7. Montar €l médulo SIG

(o]

. Disefiar gréficasy personalizar €l panel de control (dashboard)

2.5.1. Lajerarquia organizativa

Lajerarquia organizativa define la organizacion en DHIS 2: |os establecimientos de salud, |as &reas administrativas y
otras areas geograficas utilizadasenlarecolecciony € andlisisde datos. Estadimension delosdatos se define como una
jerarquia con unaunidad raiz (gf. Ministerio de Salud) y diversos niveles y nodos debajo. Cada nodo en estajerarquia
es|o que en DHIS 2 llamamaos unidad organizativa. El disefio de esta jerarquia determinara las unidades geogréficas
de andlisis disponibles a los usuarios a momento en que los datos son registrados y agregados en esta estructura.
Solo puede haber una jerarquia organizativa en €l sistema, de modo que deberemos considerar cuidadosamente como
estructurarla

Es posible modelar jerarquias adicionales (tales como limites administrativos paralelos a Sector Salud) utilizando
grupos organizativosy setsde grupo, pero lajerarquia organizativaes €l vehiculo principal paralaagregacion de datos
en una dimension geografica. Normalmente las jerarquias organizativas nacionales en Salud Publicatienen entre 4 y
6 niveles, pero DHIS soporta cualquier cantidad de niveles. Lajerarquia se construye con relaciones padre-hijo, por
gjemplo: unaunidad Pais o Ministerio de Salud (laraiz) puede tener 8 unidades hijo (provincias), y cadaprovincia (en
nivel 2) puede tener a su vez 10 6 15 distritos como nodos hijo. Generalmente los establecimientos de salud estaran
colocadosen el nivel masbajo, pero también podemos col ocarlos en nivel es més altos como sucedera con los hospitales
provinciales o nacionales, de modo que es posible tener arboles organi zativos asimétricos (). un nodo hoja puede estar
colocado en €l nivel 2 mientras la mayoria de nodos hoja se encuentran en el nivel 5).

Normalmente hay unajerarquia geografica definida por el sistema de salud, por jemplo, dénde se ubican las oficinas
administrativas (el Ministerio de Salud, las direcciones provinciaes, distritales..), pero frecuentemente hay también
otros limites administrativos en el pais que puden o no afiadirse, dependiendo de s estas subdivisiones mejoran el
andlisis de los datos. Cuando disefiamos la jerarquia €l nimero de hijos para cada unidad organizativa debe indicar
la utilidad de dicha estructura, es decir, tener una o mas relaciones 1 a 1 entre dos niveles no es muy Util ya que los
valores seran los mismos para el nivel padre y € nivel hijo. En el lado opuesto tendriamos un nimero demasiado
grande de hijos en medio de la jerarquia (por jemplo, 50 distritos en una provincia) que podemaos resolver con un
nivel intermedio extra que aumente la utilidad del andlisis de los datos. El nivel més bajo, los establecimientos de
salud, a menudo tienen un ndmero grande de hijos (entre 10 y 60), pero ara otros niveles superiores en la jerarquia es
recomendable limitarlo a 5-20 hijos. Demasiados o demasiado pocos hijos puede indicarnos que deberiamos eliminar
0 afadir un nivel. Esimportante resaltar que es fécil hacer cambios en los niveles altos de la jerarquia a posteriori, €l
Unico problema es cambiar las unidades organizativas que recogen los datos (los nodos hoja), al subdividir o fusionar
establecimientos de salud. El agregado de datos hacia arriba en lajerarquia se realiza segiin lajerarquia establecida en
un momento dado, y siempre reflegjara los cambios més recientes en la estructura organizativa. Hay més detalle en el
capitulo sobre Unidades Organi zativas para aprender cOmo crear unidades organizativasy como construir lajerarquia.

2.5.2. Elementos de datos

El Elemento de Datos es probablemente el bloque més fundamental de una base de datos en DHIS2. Representa la
dimension qué, ya que explica qué se esta recopilando o analizando. En algunos contextos esto esta referido a un
indicador, para en DHIS2 llamamos elemento de datos a esta unidad de coleccién y andlisis. El elemento de datos a
menudo representa un conteo de algo, y su nombre describe qué es aquello que se esta contando, por jemplo "Dosis
entregadas de BCG" 0 "Casos de Malaria'. Cuando los datos son recopilados, validados, analizados, reportados o
presentados, |0 que describe el QUE de los datos son los elementos de datos o expresiones construidas a partir de
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elementos de datos. Como tales, los elementos de datos se vuelven importantes para todos |os aspectos del sistemay
deciden no solo cémo se recopilan los datos, sino algo mas importante: cémo los val ores de datos se representan en la
base de datos, |0 cual de nuevo afectaa como los datos son analizados y presentados.

Esposible afiadir més detallesaladimension "QUE" mediante | as categorias de el ementos de datos. Algunas categorias
comunes son Edad y Género, pero es posible afadir cualquier categoria identificada por €l usuario y enlazarla con
elementos de datos especificos. La combinacién del nombre de un elemento de datos y su categoria asignada define
la unidad mas peguefia de recoleccion y andlisis disponible en el sistema, y por tanto describe los datos en bruto en la
base de datos. Podemos hacer agregados al alejarnos en esta dimension, pero no es posible acercarnos, descomponerio
mas, ya que disefiar elementos de datos'y categorias define el detalle de andlisis posible en € sistema (en ladimensién
QUE). Si hacemos cambios posteriores en los el ementos de datosy categorias puede complicarse, yaque esto cambiara
¢l significado de los valores de datos ya registrados en la base de datos. De modo que este paso es uno de los mas
decisivosy cuidadosos en el proceso de disefio de la base de datos.

Lamejor précticaen e disefio de elementos de datos es pensar en |os elementos de datos como una unidad de andlisis
de datosy no sdlo como un campo en el formulario de entrada de datos. Cada elemento de datostienevidapropiaen la
base de datos, compl etamente separado del formulario, y los reportes y otras salidas se basan en elementos de datos y
expresiones o formulas compuestas por elementos de datosy no en los formularios de coleccion de datos. De modo que
las necesidades del andlisis de datos son las que deberian dirigir este proceso, y no €l aspecto y funcion amigables del
formulario de coleccion de datos. Unareglade oro esque el nombre del elemento de datos debe entenderse por si mismo
y describir el valor del dato también fueradel contexto de suformulario deregistro. Por gjemplo, un nombredeelemento
de dato como "Total referidos” tiene sentido cuando miramos bien en & formulario de "RCH" o de "OPD", pero por
si mismo no describe de forma univoca € fendmeno (¢quiénes son referidos?), y deberia mas bien llamarse "Total
referidos en maternidad” o "Total referidos en OPD". Dos elementos de datos diferentes con significados distintos,
aunque el campo en el formulario de papel puede simplemente decir "Total referidos’ yaque e usuario del formulario
siempre sabe de dénde vienen los referidos (esta contextualizado). En una base de datos o un repositorio de elementos
de datos este contexto no es valido, y por eso los hombres de |os elementos de datos se vuelven muy importantes a
describir los datos.

L as propiedades comunes de elementos de datos pueden model arse con o que llamamos grupos de el ementos de datos.
L os grupos son completamente flexibles en el sentido de que son definidos por e usuario, tanto sus nombres como
sus miembros. Los grupos son Utiles tanto para explorar como para presentar |os datos relacionados, pero también
pueden utilizarse para agregar elementos de datos. L os grupos estan vinculados a elementos de datos pero no ligados
directamente alos valores de | os datos, 1o que implica que podemos modificarlosy afiadir nuevos grupos en cual quier
momento sin interferir en los datos en bruto.

2.5.3. Sets de datos y formularios de entrada de datos

Todalaentradade datosen DHIS 2 se organizamediante lautilizacion de sets de datos. Un set de datos es unacoleccion
de elementos de datos agrupados juntos paralarecopilacion de datos, y en el caso de instal aciones distribuidas también
define pedazos de datos para exportarlos o importarlos entre instancias de DHIS 2 (por giemplo de una instalation
local en una oficina distrital a un servidor nacional). Los sets de datos no estan vinculados directamente a los valores
de datos, solo mediante sus elementos de datos y frecuencias, y como tales los sets de datos pueden ser modificados,
eliminados o afadidos en cualquier momento sin que esto afecte a los datos en bruto previamente capturados en €l
sistema, pero tales cambios afectaran por su puesto a cdmo se registrarén nuevos datos.

Un set de datos tiene un tipo de periodo que indica la frecuencia de registro de datos, que puede ser diaria, semanal,
mensual, trimestral, semestral 0 anual. Tanto qué elementos incluir en el set de datos como € tipo de periodo son
definidos por el usuario, junto con un nombre, un nombre corto y un codigo.

Para utilizar un set de datos para recopilar os datos de una unidad organi zativa especifica debemos asignar la unidad
organizativa al set de datos, y este mecanismo controla qué unidades organizativas pueden utilizar qué sets de datos,
y @ mismo tiempo define los valores objetivo parala completitud de los datos (por €jemplo, cudntos establecimientos
de salud en un distrito esperamos que envién datos de RCH cada mes).

Un elemento de datos puede pertenecer a multiples sets de datos, pero requiere una reflexion cuidadosa ya que
puede luego provocar solapesy € registro de datos inconsistentes si por ejemplo, los sets de datos reciben diferentes
frecuenciasy son utilizados por las mismas unidades organizativas.
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2.5.3.1. Formularios de entrada de datos

Unavez hemos asignado un set de datos a una unidad organzativa, ese set de datos quedara disponible en Entrada de
Datos (en el mena de Servicios) paralas unidades organizativas que le hayamos asignado y para los periodos vélidos
de cuerdo con €l tipo de periodo del set de datos. Un formulario de entrada de datos por defecto aparecera encontes, y
es ssimplemente una Ista de |os el ementos de datos que pertenecen a set de datos junto a una columna paraintroducir
losvalores. Si nuestro set de datos contiene el ementos de datos con categorias como grupos de edad o género, entonces
apareceran columnas adicionalesen el formulario por defecto en base aestas categorias. Ademéas del listado por defecto
hay otras dos alternativas de formularios: de seccién y personalizado.

2.5.3.1.1. Formularios de Seccidn

Los formularios de seccién nos permiten una mayor flexibilidad que los formularios en tabla (por defecto) y son
rapidos y sencillos de disefiar. Frecuentemente nuestros formularios de entrada de datos requieren mdiltiples tablas
con subtitulos, y a veces necesitamos deshabilitar (poner en gris) unos pocos campos de la table (por g emplo, para
algunas categorias que no aplican atodos los el ementos de datos), y estas funciones son soportadas en los formularios
de seccién. Después de definir un set de datos podemos definir sus secciones con subsets de elementos de datos, un
encabezado y posibles campos en gris. También podemosfijar el orden de las secciones en un set de datos. En Entrada
de Datos podemos comenzar autilziar el formulario de seccién (debera aparecer automati camente cuando | as secciones
guedan disponibles para €l set de datos seleccionado). Podemos cambiar pasar de formularios por defecto a seccidn
en la esquina superior derecha de la pantalla de entrada de datos. Muchos formularios de entrada de datos tabulares
deberian poder convertirse en formularios de seccidn, y cuantos més de estos utilicemos méasfacil nosresultard. Si estos
dos tipos de formularios ho cumplen nuestros requisitos, entonces tenemos también una opcion totalmente flexible,
aunque nos |levara mas tiempo su disefio: los formularios personalizados de entrada de datos.

2.5.3.1.2. Formularios personalizados

Cuando el formulario que queremos disefiar es demasiado complicado paralos formatos por defecto o de seccion, esta
esnuestar Ultimaopcion. Nosllevaramastiempo, pero ofrecetotal flexibilidad en términosdedisefio. En DHIS2 hay un
editor HTML (Editor FcK) parael disefiador de formulariosy podemos disefiar el formulario en el interfaz de usuario o
bien pegar nuestro cédigo HTML directamente (utilizando laventana Fuente del editor). En el formulario personalizado
podemosinsertar texto estético o campos de datos (vincul ados a elementos de datos y categorias) en cua quier posicién
del formulario y tendremos total libertad para disefiar |a apariencia del formulario. Una vez hayamos afiadido €l
formulario personalizado aun set de datos, deberd estar disponible en Entrada de Datos y podremos comenzar ausarlo
inmediatamente. Podemos cambiar o regresar alosformularios por defecto o de seccion, en laesquinasuperior derecha
de la pantalla de entrada de datos.

2.5.4. Reglas de validacion

Una vez que hayamos configurado |la parte de entrada de datos del sistemay comenzado a recoger datos, entonces
es momento de definir chequeos de calidad de los datos que ayuden a mejorar la calidad de los datos que se estan
recopilando. Podemos afiadir tantas reglas de validacion como queramos, que estaran compuestas por expresiones
aizquierda y derecha de un operador matematico, que a su vez estan formadas por elementos de datos. Las reglas
tipicas consisten en comparar los subtotales con |os totales de algo. Por gjemplo, si tenemos dos elementos de datos
"Test VIH realizados" y "Test VIH resultado positivo", entonces sabemos que en €l mismo formulario (es decir, para
e mismo periodo y unidad organizativa) € nimero total de tests debera ser siempre igual 0 mayor que € nimero
de tests positivos. Estas reglas deberian ser reglas absolutas, que significa que son matematicamente correctas y no
simplemente asunciones o0 "casi siempre correctas'. Las reglas se pueden gecutar en la entrada de datos, después
de rellenar cada formulario, 0 como un proceso por tandas testeando mulltiples formularios de una vez, por g emplo
para todos |os establecimientos durante el mes de reporte previo. Los resultados de | os tests de validacion mostraran
un listado con todas las infracciones y con los valores detallados de cada lado de la expresion donde se produjo la
infraccién parafacilitar que regresemos ala entrada de datos y corrijamos los valores.

2.5.5. Indicadores

Los indicadores representan seguramente la herramienta mas poderosa de andlisis incluida en DHIS 2. Mientras los
elementos de datos representan |os datos en bruto (conteos) que son recopilados, |osindicadores representan formulas
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gue proporcionan tasas cobertura, tasas de incidencia, ratios y otras unidades de andlisis calculadas. Un indicador se
compone de un factor (por ejemplo 1, 10, 100, 10 000), un numerador y un denominador, los dos Ultimos siendo
expresiones obtenidas apartir de uno o varios elementos de datos. A modo de gjempl o, el indicador "CoberturaBCG <1
afo" queda definido por unaférmula con factor 100, numerador €l nimero de "dosis BCG entregadas a nifios menores
de 1 afio", y denominador la " poblacién diana menor de 1 afio". El indicador "Tasa de exclusion de DPT1 aDPT3" es
unaférmulade 100 % x ("Dosis entregadas DPT1"-"Dosis entregadas DPT3") / ("Dosis entregadas DPT1")

La mayoria de los médulos de reporte en DHIS 2 soportan tanto elementos de datos como indicadores y podemos
incluso combinarl os en reportes personalizados. Pero ladiferenciaméasimportantey laventajade losindicadoresfrente
alos datos en bruto (los valores de los datos en |os elementos de datos) es la capacidad para comparar datos a través
de éreas geogréficas distintas (por gjemplo, areas muy pobladas frente a areas rurales) ya que la poblacién diana puede
utilizarse como denominador.

Es posible afiadir, modificar y eliminar indicadores en cual quier momento sin interferir en los valores delos datos que
ya se encuentran en la base de datos.

2.5.6. Reportes y tablas de reportes

Una maneramuy flexible de presentar |os datos que se han recopilado son los reportes estandar en DHIS 2. Los datos
pueden ser agregados por unidad organizativa o cualquier nivel de orgunit, por elemento de datos, por indicadores,
asi como a lo largo del tiempo (por giemplo, mensual, trimestral, anualmente). Las tablas de reportes son fuentes
de datos personalizadas para los reportes estandar y se pueden definir de manera flexible en el interfaz de usuario y
posteriormente acceder a ellas con disefiadores externos de reportes como iReport o BIRT. Estos disefios de reporte
se pueden configurar para ser accesibles facilmente "one-click” con unos pardmetros predefinidos de modo que los
usuarios puedan lanzar los mismos reportes, por emplo, cada mes cuando se introducen nuevos datos, y también
pueden ser relevantes a usuarios a todos los niveles ya que la unidad organizativa puede seleccionarse a momento
delanzar € reporte.

2.5.7. SIG

En el mddulo integrado de SIG podemos mostrar fécilmente nuestros datos en mapas, tanto en poligonos (areas) como
en puntos (establecimientos de salud), y tanto los elementos de datos como los indicadores. Si afiadimos a sistema
las coordenadas de nuestras unidades organizativas, podemos rapidamente comenzar a trabajar con este maédulo.
Recomendamos ver la seccion SIG para mas detalles sobre como configurar este madulo.

2.5.8. Graficas y panel de control (dashboard)

Unade las maneras mas sencillas de mostrar nuestros datos de indicadores es utilizar gréficas. Una pantalla de dialogo
amigable nos guiara através de la creacién de varios tipos de graficas con data de indicadores, unidades organizativas
y periodos a nuestra eleccion. Estas gréficas pueden afiadirse facilmente a una de las cuatro secciones del dashboard
destinadas a gréficas, y asi las tendremos disponibles directamente a entrar en nuestra sesion. Para esto deberemos
fijar el médulo dashboard como el médulo de inicio en la configuracidn de usuario.
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Capitulo 3. Unidades organizativas

En esta seccién aprenderemos como:

 Crear unanueva unidad organizativay montar lajerarquia de unidades organizativas
 Crear grupos de unidades organizativas, sets de grupos, y vincularlos con unidades organizativas

 Realizar cambios en lajerarquia de unidades organizativas

3.1. Lajerarquia organizativa

La jerarquia organizativa define la estructura de la instancia DHIS2, indicando cémo se relacionan entre si
establecimientos de salud, areas administrativas y otras areas geogréficas. Es esencialmente la dimensién 'dénde’ en
DHIS2, similar acomo los periodos representan €l ‘cuéndo’ o ladimension tiempo. DHIS2 se estructura de tal manera
que lajerarquia de unidades organizativas es también una jerarquia geografica, y el médulo SIG depende de dllo. Las
jerarquias no geograficas son ignoradas, y se prefiere su representacién mediante la utilizacion de grupos de unidades
organizativas. Esta dimension de los datos se define como una jerarquia con un nodo raiz (por ejemplo, €l Ministerio
de Salud del pais) y varios nivelesy nodos debajo. Cada nodo en estajerarquiaes|o que llamamos unidad organizativa
en DHIS2.

El disefio de estajerarquiadeterminaralas unidades geograficas de andlisis disponibles alos usuarios, amedidageu los
datos se registran y agregan siguiendo esta estructura. Solo hay una jerarquia organizativa al mismo tiempo de modo
que € disefio de esta estructura requiere una atencion cuidadosa.

Otras jerarquias (como limites administrativos paralelos a sector salud) pueden modelarse utilizando grupos
organizativos 0 sets de grupos, pero la jerarquia organizativa es €l principal vehiculo de la agregacion de datos en la
dimension geogréfica. Generalmente las jerarquias organizativas nacionales en los sistemas pUblicos de salud tienen
entre 4y 6 niveles, aunque DHIS2 acepta cualquier nimero de niveles.

La jerarquia se construye on relaciones padre-hijo. Por gjemplo un pais puede tener 8 provincias, y cada provincia
de nuevo tener varios distritos como 'hijos. Normal mente |os establ ecimientos de salud (donde se registran |os datos)
se encuentran en €l nivel més bajo, pero también pueden estar ubicados en niveles superiores, por gemplo hospitales
nacionales o provinciales, de modo que puede haber arboles organizativos truncados (donde un nodo hoja puede estar
ubicado en €l nivel 2 mientras todos los demés estan en €l nivel 5).

Notemos que es bastante fécil realizar cambios en los niveles superiores de la jerarquia posteriormente, € Unico
problema es cambiar las unidades organizativas que registran los datos (los nodos hoja), por ejemplo dividiendo o
fusionando establecimientos de salud. La agregacion hacia arriba en la jerarquia puede hacerse en base ala jerarquia
actual en cualquier momento y siempre reflejara los cambios mas recientes de la estructura organi zativa.

1) Importante

Dado que lainformacién mas reciente que esta contenida en la jerarquia de unidades organizativa es siempre
utilizada paraagregado, esimportante tener en cuentaquelos cambios ahi (talescomo ladivision dedistritosen
subdistritos) no se respetara posteriormente. Por ggemplo, si € Distrito A se subdivide en Distrito B y Distrito
C. Este es un proceso que en ocasiones sucede por razones politicas. Los establecimientos que pertenecen
al distrito A necesitardn ser reasignados a los distritos B y C segun corresponda. Sin embargo, cualquier
dato histérico, que se haya introducido antes de que la division ocurra, todavia quedara registrado como
perteneciente a los distritos B 'y C y no a extinto distrito A. Esta representacion temporal de la jerarquia
organizativa en €l tiempo se perdera.
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3.2. Mantenimiento de la unidad organizativa

3.2.1. Unidades organizativas

Thisiswhere you can create organisation units (from now on referred to as orgunits) and build up the orgunit hierarchy.
Orgunits are added one by one as either root unit or a child of a selected unit. The left side menu represents the current
organisational hierarchy and if you select a unit there you will see its children listed in the main list of orgunitsin
the middle of the screen. When an orgunit is selected in the left side menu you can aso add new child unitstoit. To
locate an orgunit in the hierarchy you can either navigate through the tree by expanding the branches (click on the +
symbol), or search for it by opening the search field (click the green symbol above the root of the hierarchy). In search
you can either search for the orgunit name or its code, both will only show exact matches (case-insensitive). To add a
new orgunit first select its parent and then click on the Add new button in the top right corner of the list of orgunits.
To add anew root orgunit make sure no orgunit is selected in the menu and click on "Add new". The details of adding
anew orgunit are explained in Seccion 3.2.1.1, “Editando unidades organizativas’.

3.2.1.1. Editando unidades organizativas

To edit the properties of an existing orgunit first select its parent (if any) in the left side menu, then locate the orgunit

in the listed orgunits, and finally click on the "Edit" button next to the name of the orgunit that you want to
modify. The following properties can be defined in the Edit (or Create new) window:

« Nombre: Define the precise name of the orgunit in this field. Each orgunit must have a unique name.

* Nombre corto: Typically, an abbreviation of the full name. This attribute is often used in reportsto display the name
of the orgunit, where there is limited space available.

» Cadigo: In many countries, orgunits are assigned a code. This code can be entered in thisfield.

» Fechadeapertura: Used to control which orgunitsthat where existing at apoint intime, e.g. when analysing historical
data. This attribute is required. The default date for opening of organisation units is 1900-01-01, but can be set to
any date (even dates which occur in the future).

« Registradatos: Thisproperty isused toidentify which orgunitsthat can register dataor not. Sometimesadministrative
orgunits at higher levelsin the hierarchy are not supposed to register any data. This can help control the data entry
process as only orgunits with this property set to Yeswill be available for data entry.

e Comentarios: Any additional information that you would like to add can be put here.

» Coordenadas: This field is used to create the maps in the GIS module. Paste in the coordinates of the orgunit in
thisfield, either a polygon (for orgunits that represent an administrative boundary) or a point (for health facilities).
Without this information the GIS module will not work. It might be more efficient to import these coordinates later
as abatch job for all orgunits using the import module. See the GIS chapter for more details.

* URL: You can use thisfield to insert a URL link to an external web site that has additional information about this
specific orgunit.

« Informacion de contacto: A contact person, address, email, and phone number can be entered in these fields. This
information can be vital for facilitating follow-up.

» Setsdedatos: Datasets can be assigned to organisational units here. See the chapter on "Data sets' for more detailed
information on assigning datasets to organisational units.

e Grupos de unidades organizativas. Assignments to organisational units group sets can be assigned through the
individual drop-down boxes which appear for each group set.

3.2.2. Sets de grupos de unidades organizativas

Group sets can be understood as a flexible tool to add more categorisation to orgunits. Any number of group sets can
be added, but as a default start all databases will have the two group sets "Type" and "Ownership”. Using these group
setswill simplify how reporting is done, and facilitate analysis through the use of tools such as Excel PivotTables.

While agroup set like"Type" describes a measure dimension, the actual categories are represented by the groups, and
the categorisation of an orgunit through the orgunit's group memberships. This can be understood asaparallel hierarchy
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of orgunits with the group set astheroot ("Type"), the groups at level 2 (e..g "Clinic", "Hospital", "Dispensary"), and
the actual orgunits at level 3. The group set can as such provide additional information and dimensionality to the data
analysis as datais easily filtered, organised, or aggregated by groups within a group set.

For this aggregation to work without any duplication in the data some rules are necessary. A group set is always
exclusive, which means that an orgunit cannot be member of more than one group in a group set. Therefore, when
creating a new organisationa unit, you will only be allowed to select a single organisational group membership for
each group set. Furthermore it is possible to define whether a group set is compulsory or not, which will affect the
completeness of the datawhen analysing data using group sets. Compulsory meansthat ALL orgunits must be member
of agroup in that group set.

We recommend that you approach the orgunit grouping in the following sequence (and one group set at atime):
1. Define anew group set, such as"Location”.

2. Add new groups (such as "Urban", "Rura" and "Peri-urban"). Once all groups have been defined, return to the
organisational unit group set and assign each of the desired groups to the group set.

3. Go hack to each group, one by one, go to edit mode and assign the orgunits that should be member of the group.
Should you follow this route, you can place multiple organisation units at a time in a group. However, you must
be careful not to place the same organisational unitsin two groups which itself isamember of an organisation unit
group set. Thiswill result in adataintegrity violation. If you have organisation unit groups which are not exclusive,
they should not be members of a group.

4. A better way to ensure that you do not mistakedly assign an organisation unit to multiple members of a group set
is you can use the edit feature of each organisational unit to assign memberships to each group set.Y ou will only
be able to assign a single organisation unit at a time however.

It isimportant to keep in mind when using the "Organisational unit group” set function, that unless great careis taken,
organisational units can be assigned to multiple groups of agroup set. This can be checked through the "Data I ntegrity"
module, which will report which organisational units are not members of a compulsory organisational unit group set,
and which organisational units have been assigned to more than one member of a group set.

3.2.2.1. Edicién de los sets de grupos de unidades organizativas

Click on the "Edit" button next to the name of the orgunit group set that you want to modify. The following
properties can be defined in the Edit (or Create new) window:

» Name: Provide a precise name for the group set.

 Description: Describe the phenomena the group set is measuring/capturing.

» Compulsory: Indicate whether ALL orgunits need to be member of agroup in this group set or not.

» Available groups/Selected groups: Here you assign groups to your group set by using the arrow buttons to move
highlighted groups between the two lists (/selected). If no groups appear in the list then you must go to orgunit
groups and create new groups there first. Note that assigning groups that will violate the exclusive rule on group
setsisnot possible, e.g. adding a group that already has assigned an orgunit that again is already member of agroup
that has already been selected by this group set, will not be possible since one orgunit will end up with two group
memberships in the same group set. To avoid such situations we recommend first adding groups to group sets, and
then orgunits to groups.

3.2.3. Grupos de unidades organizativas

This function will allow you to add new and manage existing organisation groups and their memberships. It can be
accessed by choosing Maintenance->QOrganisation units->Organisation Unit group from the main menu. To add a new
orgunit group click on the "Add new" button in the top right corner of the list of groups.

3.2.3.1. Edicién de grupos de unidades organizativas

'

Click onthe"Edit" button next to the name of the orgunit group that you want to modify. Thefollowing properties
can be defined in the Edit (or Create new) window:
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» Name: Provide a precise name for the orgunit group.

 Organisation unit tree selection: Thisiswhere you assign orgunits to the group. The tree supports multiple selection
so select al the orgunits that you want to add (the selected ones appear with orange color) and click on "Save".
Click on "Cancel" to undo your changes and return to the list of orgunit groups. Use the " Select at level" button and
dropdown if you want to select all orgunits at a specific level in the hierarchy (e.g. all districts).

3.2.4. Nivel de la unidad organizativas

Here you specify a contextual name for each level in the hierarchy, e.g. "Country”, "Province", "District", "Health
Facility", and these names will be used all over the application where levels are referred to. This page will take some
timeto load if the orgunit hierarchy is very big.

3.2.5. Operaciones jerarquicas

Here you can move orgunits around in the hierarchy by changing the parent of a selected orgunit. This processis done
in three steps:

1. Select the orgunit you want to move (in the hierarchy in the left side menu) and click "Confirm" under the " Select
an organisation unit to move" label.

2. Select the new parent orgunit (again by using the hierarchy in the left side menu). If no parent is selected then the
orgunit will be moved up to root level (top of the hierarchy). Click on the "Confirm" button under the " Select the new
parent organisation unit for the one to move" label.

3. Click on the "Move" button to apply your changes to the hierarchy.

Y our changes will beimmediately reflected in the left side menu hierarchy. At any time in the process (before hitting
the Move button) you can click on the "Reset" button to unselect orgunit to move and the new parent.
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Capitulo 4. Elementos de datos

Cuando abrimos las opciones de 'Elementos de datos e Indicadores del ment de Mantenimiento, aparece la pantalla
siguiente:

Services

dl-ﬂ@ District Health Information Software 2 Maintenance
Data Elements and Indicators

Data Element
Create, modify, view and delete data elements. Data elements
are phenomena for which will be captured and analysed.

£y

IS

Data Element Group
Create, modify, view and delete data element groups. Groups are
used for improved analysis.

Faly

IS

Data Element Group Editor
Easily add or remove data elements to and from data element
groups, as well as deleted data elements.

£y

IS

Data Element Group Set
Create, modify, view and delete data element group sets. Group
sets are used for improved analysis.

£y

IS

Data Dictionary

Enel menu lateral izquierdo o haciendo click en las seccioneslistadasen lazonacentral, podemos acceder alasdiversas
secciones sobre elementos de datos;

Elemento de datos, Grupo de elementos de datos, Editor de grupo de elemento de datos, Set de grupos de elementos
de datos, Categorias de elementos de datos, Combinacién de categorias de elementos de datos.

4.1. Mantenimiento de elementos de datos

Cada una de | as opciones de mantenimiento de elementos de datos se describen en la seccion siguiente.

* Elementos de datos

Crear, modificar, ver y eliminar elementos de datos.

* Grupo de elementos de datos

Crear, modificar, ver y eliminar grupos de elementos de datos

« Editor de grupo de elemento de datos

Afiadir o eliminar facilmente elementos de datos de un grupo de elementos de datos.

 Set de grupos de elementos de datos

Crear, modificar, ver y eliminar sets de grupos de elementos de datos

 Categorias de elementos de datos

Crear, modificar, ver y eliminar categorias de elementos de datos

4.1.1. Elementos de datos

Data elements form the basis of DHIS2. Data elements define what is actually recorded in system, e.g. number of
immunisations or number of cases of malaria. The actual creation and definition of the data elements themselves are

25



Elementos de datos Elementos de datos

far beyond the scope of this manual to describe, but it is assumed that an administrator will be provided with alist of
standardised data el ements for inclusion into the DHIS2 system.

To accessthe data el ement mai ntenance modul e, choose M ai ntenance -> Dataelements and I ndicators-> Data el ement.

The ‘Filter by name’ will alow you to filter a range of data elements if you know either the full name of the data
element, or just a part of it. Type the name into the search field and any matching data elements are displayed below.
Y ou can a'so choose ‘Filter by group/view al’ to narrow down a data element search within a particular data element
group. In default mode, this field will display all the data elements in the application. The ‘Get PDF button can be
clicked to generate a .pdf file of all the data elements. The 'Sort' button can be used to sort the data elements into
aphabetical order.

dHIi@ District Health Information Software 2 Maintenance Services

Data element management @

Filter by name:
I l Select data dictionary: Sort
Filter || Clear [1au] |v|[ Addnew |
Name +  Operations
Abortion # ’ "g“ - (D 'b-
Accidental drowning and submersion # ’ “J_" - (D "fg.d
Accidental poisoning by and exposure to noxious ? & 4
substances | "f‘ - (D T
Accidents 4 ’ ‘f‘ - (D "&L
Accountants # ’ ‘f‘ - (D "ﬁ.
Active Corneal Ulcer - , ‘f‘ - (D "&b
Data Dictionary Active Trachoma y ’ ‘g‘ - (D ‘%};:

To add anew dataelement, click the 'Add new' button. There are various options avail able from this page that allow the
user to modify data elements already present in the database. Each of the options are described below in the "Editing
data elements’.

4.1.1.1. Editando elementos de datos

Click the"Edit" .~ button to modify the properties of a data element that has been previously defined.
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dmg@ District Health Information Software 2 Maintenance Services Help Log out

Edit data element

Details
Name * [Accidents |

Shortname [Accidents |

Alternative name [_ ]

Code [ |

Fractures, injuries
Description

Active * | Yes | v |
Domain Type * | Aggregate | ¥ |
Value Type * | Number v |
Number type | Number | v |
Aggregation operator * | Sum | v |
URL [ ]
Combination of categories * | Age overfunder 3 | |
Data element group sets [}

Aggregation levels [}

| Save I Cancel |

* Name: Define the precise name of the data element in this field. Each data e ement must have a unique name.

* Short name: Typically, an abbreviation of thefull dataelement name. Thisattributeis often used in reportsto display
the name of the data element, where there is limited space available.

 Alternative name: Allows the definition of an alternative name of the data element.
» Code: In many countries, data elements are assigned a code. This code can be entered in thisfield.

» Description: Allows a full textual description of the data element to be entered. The user should be as precise as
possible, and include full information on how the data element is measured and what its meaning is.

 Active: Defineswhether agiven dataelement isactive or not. Dataelements marked asinactive, will not be displayed
in the data entry screens.

» Domain type: Defines whether a data element is an aggregate or patient type of data element.

» Value type: Defines the type of data this data element will be used to record. Currently there are four options:
number, text, yes/no (boolean), and date.

* Number type: In order to increase the robustness of data entry, DHIS2 supports severa different number types.
During data entry, users will be restricted to enter the defined number types only. Each of the available options are
described below.

1. Number: This number type supports any real value with a single decimal point, an optional negative sign, and
no thousands separators.

2. Integer: Any whole number (positive and negative), including zero.

3. Positive integer: Any whole number greater than (but not including) zero.

4. Negative integer: Any whole number less than (but not including) zero.

« Aggregation operator: Defines the default aggregation operation that will be used on this data element. Most data
elements should have the "SUM" option set. Thisincludes all data elements which should be added together. Other
data elements, such as staffing levels, should be set to use the "AVERAGE" operator, when values aong the time
dimension should not be added together, but rather averaged.

* URL: A URL having an in-depth description of the dataelement can be enteredin the*URL’ field. This could befor
instance, alink to a metadata repository or registry that contains detailed technical information about the definition
and measurement of the data element.

« Combination of categories: Defines which category combination the data element should have.
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» Data element group sets: Click the check box to activate this option hen choose which data element group sets this

data element should belong to. Available data element group sets are displayed din the upper window. Click the
desired data element group set, then the"Add selected" button to add the data element to the group set. To remove a
data element from a group set, click the data element group set in the lower list, and then click "Remove selected".

Calculated: Thisoption is available only when a data element is created.

Nota

Asof version 2.3, calculated data el ements have been deprecated. Cal cul ated data elements should therefore
be implemented as indicators instead.

Select the data elements that will be used to define the cal culated data element, and then click "Add selected” to add
them calculated data element composition list. Fill in the correct factor for the data element cal culation component
(defaultsto 1). Component elements of the calcul ated data element can be removed from the definition by pressing
the "Remove" button.

» Aggregation levels: The Aggregation Levels option alows the data element to be aggregated at one or more

levels. When the user clicks on the Aggregation levels option, a drop down menu appears which displays available
aggregation levels. The desired aggregation level isthen selected by clicking the ‘ Add Selected’ button. By default,
the aggregation will start at the lowest assigned organisation unit. If e.g. Chiefdom is selected below it means that
Chiefdom, District, and National aggregates will use Chiefdom (the highest aggregation level available) as the data
source, and PHU data will not be included. PHU data will still be available for the PHU level, but not included
in aggregations to the levels above. If District and Chiefdom are both selected then the District and Nationa level
aggregates will use District data as their source, Chiefdom will use Chiefdom, and PHU will use PHU. Read more
about aggregation levelsin the Reporting chapter i the section on data sources for reporting.

After making the required changes, click ‘Save' to ingtitute them. The ‘Cancel’ button aborts al changes made.

4.1.1.2. Traduccion de elementos de datos

DHIS2 providesfunctionality to transl ate existing data el ementsinto other languages. Simply pressthe translate button

bA

—- toget started. The following dialogue will appear.

dHli@ District Health Information Software 2 Maintenance

Translate €

Details Locale Reference
| English (United Kingdom) |7 | [English (United Kingdom) v
Name [Abortion  Abortion
Shortname [Abortion  Abortion
Description [ 1
-
Add locale
Details
Language code [ 1
Country code [ 1

The reference language is displayed in the upper right portion of the dialogue. Choose a locale to trandate the data
element into by selecting an option from the locale drop-down menu. Specify the name, short-name and description
in the target language. Press "Save" to save your changes.

The"Details" section of thisdialoguewill allow you add anew localeif it is not already present in the database. There
are two options:

« Language code
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Refers to the 1SO 639-1 (two-letter code) language code. Refer to this web page for a detailed listing of language
codes.

< Country code
Refersto the |SO 3166-1-apha-2 code. A complete listing is available here.

The combination of these two codes together, forms a "local€" code, which is composed of the combination of the
location and language. A very comprehensive discussion of the technical standard (RFC 3066) is available here. This
page provides avery comprehensive list of recognised |ocale codes.

4.1.1.3. Eliminando un elemento de datos

Simply press the delete button - to delete a data element. Note that this operation is only possible if there is no
data attached to the data element itself. The user will be prompted to ensure that the data element should be del eted.

4.1.1.4. Mostrar detalles de un elemento de datos

This operation displays an in-line panel in the browser which displays all metadata about a given data element. Press

the information button (Dto access this view.

4.1.2. Grupo de elementos de datos

Data element groups provide a mechanism for classifying related data elements into a common theme. For instance,
two data elements "Measles immunisation” and "BCG Immunisation" might be grouped together into a data element
group "Childhood immunisation”. To access the data element group maintenance page, click Maintenance -> Data
elements and Indicators -> Data Element Group.

Similar to the "Data element" maintenance page, data el ements groups can be searched with by entering a search string
in the "Filter by name" field.

To add anew data element group, click the"Add new" button and the following screen will be displayed:

dHli@ District Health Information Software 2 Maintenance Services Help Log out

Create new data element group

Details

Narne“[ l

Available data elements Group members

[ | <Fitters >

Adult started on ART - -
Adverse Events Following Immunization =
All other diseases

All other external causes

All other special clinics attendance

All other Surgery

All others currently on ARV's

All others FP

All others non-technical HR

All others on post exposure prophylaxis

All others technical HR

Allergic Conjuctivitis

Alzheime's diases <
AMREF

Anaemia cases
Anaemia MCH
Anaemias
Anaemias Inpatient
ANC Aftendance
ANC clients counselled = -

Add I Cancel
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Fill in the "Name" field and then select all data elements that should belong to the group from the left panel. Click the

"Move selected” |i| button to add the sel ected data el ementsto the data element group. Click the"Remove selected"
button to remove all data el ements from the group that have been selected in the right panel. Finally, click the "Add"
button to save changes, or the "Cancel" button to discard any changes.

4.1.3. Editor de grupo de elementos de datos

The data element group editor provides advanced functionality to the administrator to allow multiple data elementsto
be added or removed from a group. It isaso possible to create new data el ement groups, rename existing groups, and
delete groups entirely. To access the data element group editor, go to "Maintenance -> Data elements and Indicators
-> Data Element Group Editor". The following screen will appear.

dHI@ District Health Information Software 2 Maintenance
=Y

Data element group management €

L View1 | View2 —

Data Element Group Available Data Elements
l I l l l
ART - | |Adult currently on ART & Cooks &
ART Treatment Adult started on ART Comneal Graft surgery
Blood Safety Children currently on ART Corneal Scar - injury or infection
DTC Children started on ART Corneal Scar Trachoma
Environmental Health Council Markets
Family Planning Couples tested at HTC
Growth Monitoring CWC Aftendance
Human resources Cysts =]
IDSR. Cytology Negative
Immunisation Cytology positive
Inpatient Dairies
Laboratory Dams
Logistics Dose Balance Deliveries - total
Logistics Management Deliveries from HIV+ve Women
Maternal Complications Dental clinic attendance others
Maternity Safe Delivery Dental Disorders
Maternity-PMTCT Dental Extractions Attendance
MCH-ANC-PMTCT Dental Fillings Attendance
OPD Dental Technologist
Opthalmic services Dentist
PAC Services Determine
Population Diabetes
Service Workload Diabetes mellitus
STI Diarrhoea
Target Dataelement Diarrhoea and GE
TB Control Dilation and Curettage
VCT Clients Diphtheria
VCT Couples Disease of Puerperium and Childbirth
Disease of the skin
- Diseases of the ear and mastoid process -

| New || Rename H Delete | | Update Data Element Group Member

Data element groups area listed alphabetically in the leftmost panel. By clicking on a data element group, the current
members of that group (data elements) are listed in the centre panel. Available data elements that can be added to the
data element group appear are listed aphabetically in the rightmost panel. To remove an existing data element from

the group, click the name of the data element in the centre panel, and then press the "Move right" |l| button. To

add data elements to the group, select them from the leftmost panel, and click the "Move left" |l| button. Pressthe
"Update data element group member" button to save your changes.

4.1.4. Sets de grupo de elementos de datos

Data element group sets allow multiple data element groups to be categorised into a set. Data element group sets are
used during analysis and reporting to combine similar data element groups into a common theme. To access the data
element group set maintenance module, choose "Maintenance -> Data elements and Indicators -> Data Element Group
Set". Similar to the other data element maintenance modules, new data element group sets can be added by pressing
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the "Add new button”. Other operations include Edit, Translate, Delete and Information, similar to the other modules
in this section.

Existing data element group set members can be edited by clicking the "Edit" button " of the desired dataelement
group set as seen below.

dl—ﬂi.@ District Health Information Software 2 Maintenance Services Help Log out

Update Data Element Group Set : Main DE groups

Details

Name * [_I\n'lain DE groups l v

Available Data Element Groups Group members

[ | <Fiters>[

Opthalmic services & ART

Target Dataelement ART Treatment

. Blood Safety

Indicato oTC

T = Environmental Health
Family Planning
Growth Monitoring
Human resources
IDSR

Immunisation

- Inpatient

Laboratory

< Logistics Dose Balance
Logistics Management
Maternal Complications

| v

m

€«

Data Dictionary

Maternity Safe Delivery

Maternity-PMTCT

MCH-ANC-PMTCT

OPD

- PAC Services -

| Update I Cancel |

Available data element groups are displayed in the | eft panel. They can be moved into the selected data element group

set by pressing the "Move right" button. Data element groups that are currently members of the data element
group set are displayed in the right hand panel. They can be removed from the data element group set by clicking

the desired data element group and pressing the "Move left" button. The ordering of the data element groups

can be set with the "Move Up" @‘ and "Move Down" ‘®'arrows. This ordering will be used in the datamart and
reports to order the data element groups. Press the "Update" button to save any changes and the "Cancel" button to
discard all changes.

4.1.5. Categorias de elementos de datos

Data element categories can be used to disaggregate data elements into individual atomic components. Data element
categories are typically a concept, such as Gender, Age or Disease Status. Data elements such as "Number of cases of
confirmed malaria’ are often broken into smaller component parts to determine, for instance, the number of confirmed
mal aria cases of particular age groups. Asan example, three dataelement categories: Under 1, 1-5 and Over 5 could be
created. They could be assigned as categories to the data element, which would then create in the data entry screens,
three separate fields for this data element namely:

* Number of confirmed malaria cases (Under 1)
* Number of confirmed malaria cases (1-5)

« Number of confirmed malaria cases (Over 5)

Effective use of data element categories greatly simplifies the process of setting up the DHIS2 system, as the data
element categories can be reused to disaggregate many different data elements. Otherwise, each of the data elements
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listed above, would need to be created separately. Judicious use of data element categories will greatly simplify the
DHIS2 implementation, and alow for subsequent advanced analysis.

Data element categories are composed of category options. Category options must be defined when a data element
category is created for the first time. Subsequent changes to the data element category, i.e. adding or deleting new
category options, are not allowed once the data element category has been created.

Itiscritical that the proper categories and category options are defined in the initial definition step, as further changes
to the category and its options will are not possible.

To access the data el ement category maintenance module, press"Maintenance -> Data Elements and Indicators->Data
Element Category". The following screen will be displayed:

dHli@ District Health Information Software 2 Maintenance Services Help Log out

| Data Element Data element category management €

Filter by name:

|[Fitter | [ clear |
Name | Operations
Age overjunder 1 ’ || (D
Age overfunder 15 ’ il (D
Age overlunder 5 ’ || (D
ART Treatment age group ’ il (D
Aftendance A (O]
Cases and deaths 7 | [O]
| Data Dictionary Family Planing Change of methods 7 | [O]
PR Finandial Information 7 | [O]

Similar to the other data element maintains modules, data element categories can be filtered by typing the name of the
data element category (or a portion of it) into the "Filter by name" field. To add a hew data element category, press
the "Add new" button which will then display the following screen:

District Health Information Software 2 Maintenance Services Help Log out

Create new data element category

Details
Name * [Test category l v
Concept name * | default A | v
Category options
Name [Test option 2 l
| Add category option
Testoption 1 &
&
A4
| Add || cancel |

Type the name of the new data element category in the "Name" field in the "Details" region. Category options can
be added by typing the name of the category option in the "Category option" region and pressing the "Add category

option" button. Category options can be reordered using the"Move Up"@ and"Move Down"% buttons. Categories
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options can be deleted by selecting the data element category option and pressing the "Delete’ . button. Once
al data element categories options have been added to the data element category, press the "Add" button to save all
changes or the "Cancel" button to discard any changes.

All data element category options must be added and defined properly in this step. Subsequent alterations to the data
element category (other than reordering of the category options themselves) is not possible.

4.1.6. Combinaciones de categorias de elementos de datos

Data element category combinations allow multiple data element categories to be combined into arelated set. Asan
example, adataelement "Number of new HIV infections' might be disaggregated according to thefollowing categories.

« Age "Under 5", "5-15", "15-24", "24 and above"
* Gender: Male, Femae

In this example, there would be two levels of disaggregation, consisting of two separate data element categories, each
consisting of several data element category options. In most HMIS systems, different data elements are disaggregated
according to a common set of categories. By combining these different categories into a data element category
combination and assigning these combinations to data elements, the appropriate disaggregation levels can be applied
efficiently and quickly to alarge number of data elements.

To access the data element category combination maintenance module, select "Maintenance->Data element and
indicators->Data element category combinations' from the main DHIS2 menu. As with the other maintains modules,
you can filter the listed category combinations by entering the name (or portion thereof) of the category combination.
Other operations such as "Edit", "Delete" and "Information™ should be familiar to the reader.

To add anew category combination, click the "Add new" button. The following dialogue will be displayed.

dl-“@ District Health Information Software 2 Maintenance Services Help Log out

Create new data element category combination

Details

Name * [_Test category _l v

Available categories Selected categories

Age over/under 1 -
Age overfunder 13

Age overfunder 3

ART Treatment age group
Aftendance

Cases and deaths

default

Family Planing Change of methods
Financial Information

Food Quality Control

Food/\Water Seizure and Sampling
Gender

HTC Test age group

Human Resorce Availability Numbers
Indicators Setting

Inpatient age group - -

m

¢ > [af}v]

Type the name of the category combination in the "Name" field, and then select the desired categories from the left
panel. Press the "Move right" button to add the selected categories to the category combination. Press "Move left" to
remove any categories that should not be part of the category combination.

Categories can only be added to a category combination at this step. Categories can be removed from category
combinations later by editing the category combination, however, it is not allowed to add additional categories once
the combination has been created. Ensure that the category combination and its respective categories is final before
you create the category combination and assign it to a data element.
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4.1.7. Diccionarios de datos

Data dictionaries are used to group data elements and indicators during filtering operations. They are useful for
combining related groups of data elements and indicators according to the programs to which they belong. For instance
adatadictionary called "MCH" could be created, and all maternal and child health data elements and indicators could
be added to the dictionary. The data dictionary can be access by choosing Maintenance->Data elements and indi cators-
>Datadictionary. The following screen will be displayed in the browser.

dHl@ District Health Information Software 2 Maintenance
=Y

Edit data dictionary

Details
MName * [ Kenya
Kenya
Description

Region [ Kenya

Available data elements Selected data elements

[ | Fiters

CT scan machine - Accidental drowning and submersion o
Abortion = Accidental poisoning by and exposure to noxious substances
Active Corneal Ulcer Accidents

Active Trachoma Accountants

Adult ever erroled on ART Acute poliomyelitis

Adult HIV+ patients receiving ART Acute rheumatic fever and chronic rheumatic heart diseases
Adulton CTX Administrators

Adult started on ART Adult currently on ART

Adverse Events Following Immunization
All other diseases

All other external causes -3
All other special clinics attendance
All other Surgery

All others currently on ARVs

All others FP

All others non-technical HR - -

Available indicators Selected indicators
| Fiters |

All Other Family planning Methods CYP - HIV+ patients starting ART &
ANC 1st Visit Coverage

ANC 4th visit coverage =
ANC clients attending at least 4 ANC visits

BCG Coverage

BCG Wastage Rate

BTL Couple year protection

Caesarean section rate

Condom Couple year protection

Deliveries conducted by skilled health attendants

Doctor Patient Ratio <
Doctor Population Ratio
DPT 1 Coverage

DPT 2 Coverage

DPT 3 Coverage
DPT/HIB/HEP B Wastage Rate - -

| Save || Cancel |

Provideanamefor the datadictionary inthe"Name" field and adescription of its contents. Dataelementsand indicators
can be added or removed from the dictionary. Click "Save" if you are creating a new data dictionary or "Add" if you
are editing the contents of an existing data dictionary.

4.1.8. Traducciones

DHIS 2 provides functionality for translations of database content like data elements, data element groups, indicators,
indicator groups, validation rules and more. These elements can be trandated to any number of locales. A locae
represents a specific geographical, palitical, or cultural region.

To add a tranglation click the Translate icon next to the element you would like to trandate. Start by selecting the
desired locale from the Locale select box. In the Tranglate screen, select your locale and enter values for the avaliable
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element properties. The reference property values are shown on the right. These values are the values which have been
entered in the regular add or update user interface for the current object.

Trandations can be enabled by selecting the desired locale under Database Language under User General Settingsin
the Settings module.
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Capitulo 5. Sets de datos y formularios
de entrada de datos

5.1.

Sets de datos

All data entry in DHIS2 is organised through the use of datasets. You can add and edit datasets in Maintenance-
>Datasets. A dataset is a collection of data elements grouped together for data collection and data export between
instances of DHIS2 (e.g. from adistrict office local installation to a national server). .

A dataset also has a frequency which controls the data collection frequency, which can be daily, weekly, monthly,
quarterly, six-monthly, or yearly. Both which data elements to include in the dataset and the frequency is set in the
Add/Edit Dataset window, together with a name, short name, and code. In order to use a dataset to collect data for a
specific orgunit you must assign the orgunit to the dataset, and this mechanism controls which orgunits that can use
which datasets.

Datasets also are assigned to specific organisation units which will be allowed to enter data for al data elementsin a
given dataset. You can assign orgunits to a dataset in the Dataset Management (list of available datasets are shown)
by clicking on the blue folder icon, the first icon under Operations, corresponding to the dataset you would like to
modify. Alternatively you can manage orgunit assignments for all datasets together in the Dataset Assignment Editor
(availablein the right-side menu for Datasets).

Your dataset will then be ready to be used in Services->Data Entry for the orgunits that you have assigned and for
periods according to your selected frequency (period type).

5.1.1. Gestién de sets de datos

The dataset management function allows you to create new datasets and manage existing ones. The dialog can be
reached by choosing Maintenance->Datasets->Dataset. A sample dialog is displayed below.

Dataset management

Filter by name:

Name - Operations

Care & Suppart FIHEHO
HCTesting ¥ TE@EEEO
HSS Dataset "gﬁ [ 5{" 5 e uT U)
OVC Dataset "‘;» [ 5{" = B JI U)
PMTCT FIHTEWO
Pravention "'2& '*'LA 5 M JI U)
Treatment "'?@ [ 5{'{ 5 e m- U)

No. of pages: 1 No. of rows per page: |50 Jump o page: |1 Go

=z = 1 » »»

Each of the functionsis described below.

« Sort: This controls the custom sort order. Depending on the systems settings, users will see the datasets ordered in
the specific order which you provide.

¢ Add new: Adds a new dataset. When pressing this button, you can create a new dataset. Y ou need to provide a
name, shortname and frequency. The"Code" attribute is optional. Data elements can be added to the " Selected data

element” list by selecting them individually. and pressing the ) button. Indicators can also be added to data sets
and will be available to be placed in custom data entry forms when they need to be shown along with data elements
on the same data entry form. Press " Save" to add the new dataset.
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O
l@ Assign organisation unitsto datasets: Thisfunctionwill allow youto assignindividual organisational unitsto a
dataset. Only organisational unitswhich have been assigned to adataset will be allowed to enter datainto the dataset.

° »

Edit dataset: Thiswill allow you to edit existing datasets, for instance when you need to add or remove data
elements and indicators to a given dataset.

Y

—- Trandate: Allows you to trand ate the name of a dataset to a different language.

Create or edit a custom data entry form. Refer to 2?2? for detailed information of how to use this function.

= Edit compulsory data elements. This dialog will alow you to add or remove data elements which will be
marked as compulsory during data entry.

-uh Delete: Completely removes a dataset from the system.
® Aviso

Any dataset which is deleted from the system, isirrevocably lost. All data entry forms, and sectrion forms
which may have been devel oped will also be removed. Ensure that you have made a backup of your database
before deleting any dataset in case you need to restore it at some point in time.

ILI) Information: Display someinformative information about the dataset, including the number of data elements,
the frequency, and which data entry form has been assigned to the dataset.

5.2. Formularios de entrada de datos

Once you have assigned a dataset to an orgunit that dataset will be made available in Data Entry (under Services)
for the orgunits you have assigned it to. A default data entry form will then be shown, which is simply alist of the
data elements you belonging to the dataset together with a column for inputting the values. If your dataset contains
data elements with a non-default categorycombination, such as age groups or gender then additional columns will be
automatically generated in the default form based on the different options/dimensions.

If you use more than one dataelement category combination you will get multiple columnsin the data entry form with
different column headings for the options. In addition to the default list-based data entry form there are two more
alternatives, the section-based form and the custom form.

5.2.1. Section forms

Section forms allow for abit more flexibility when it comesto using tabular forms and are quick and simple to design.
Often your dataentry form will need multiple tables with subheadings, and sometimes you need to disable (grey out) a
few fieldsin the table, both of these functions are supported in section forms. This function can be access by choosing
Maintenance->Dataset Section.

5.2.2. Adding a new section form

Section forms are separated automatically by data element category combinations, which produce a spreadsheet like
data entry form for each section.

When designing a section form the procedure is as follows:
1. Set up your dataset as described in Seccién 5.1, “ Sets de datos”
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2. Open the DataSet Section window (from right side menu under Datasets) and add your sections one by one. To
add a new section to a section form, first choose the dataset from the " Select dataset” combo box. Then choose the
specific category combo and press "Add new". Y ou can now add data elements from the "Available data element”
list on the l€eft to the " Selected data elements” list on the right. Data el ements can be sorted within the section with

the use of the "Move up” @‘ and "Move down" QI’T buttons. Be sure to press " Save" once you have finished.

Nota

Y ou can only use one data element category combination per section.

3. You may need to control how the data element sections are displayed on the final form. In Dataset Section
management, select the dataset from the " Dataset" drop-down box, then leave[All] in the " Select Category Combo"
drop-down. Click on "Sort section" to sort the order of appearance of your sections in the data entry form.

4. In Data Entry you can how start using the Section form (should appear automatically when sections are available
for the selected dataset). Datasets which have section forms will automatically display the section form.

Certain datael ements may need to be disabled for dataentry. Clicking onthe "Section grey field management"
icon will allow you to disable specific data element category options as seen below. Pressing the "Disable" button
will prevent data from being entered into this specific data element/category option during data entry. Be sure to
press "Done" to save your changes.

Section grey field management @

Section Details

Name * PMTCTSec1
Dataset * PMTCT
Category combinations * Pregnancy stage A

at ANC atL&D Post-partum
Number of pregnant women with known HIV status (includes women
who were tested for HIV and received their results) [ Disave | [ Disatie [ Disae
Number of pregnant women who were tested for HIV and received their
test resuits [ Disable ] [ Disable ] [ Disable |
Number of pregnant women who were tested, received their results,
[l cembtTie [ Disable_] [ Disanie_| [ Disable |

Done

A sample section form is displayed in the next figure. Notice how each data element category has been separated into
a separate section, and a data entry table has been automatically generated by the system. Use of section forms in
combination with data element categories can drastically reduce the amount of time which is required to create data
entry forms for datasets.
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Custom Forms

Obstructed Labour

TB cases detected

Smear positive TB

Smear negative TB
Extra-Pulmonary TB patients
Re-treatment TB patients

TB patients tested for HIV

TB patients HIV+ve

TB HIV patient on CPT

TB Defaulters

TB patient completed treatment

TB deaths

Sepsis
'E‘:'\AI
i Amani Family Medical Clinic - January 2011
PAC Services TB cases detected - (Children <14yrs, Female)
Manual Vacuum Aspiration
Dilation and Curettage
Family planning uptake at PAC
TB Control

Children =14yrs

Female Male

Adult >14yrs

Female Male

WCT clients Counselled

WCT clients Tested

VCT clients HIV+ve

VCT

15-24yrs

Female Male

=25yrs

Female Male

5.2.3. Custom Forms

Nota

When the form you want to design is to complicated for the default or section forms then your last option isto use a
custom form. This takes more time, but gives you full flexibility in term of the design. DHIS2 uses a built-in HTML
editor (FcK Editor) for the form designer and you can either design the form in the Ul or pastein your HTML directly
(using the Source window in the editor). A complete reference for use of the editor can be found here.

One of the big advantages of custom forms, is that they can be created to mimic existing paper aggregation forms. This
makes data entry much easier for users, and should reduce the number of data elements which are incorrectly entered,
asthey are more easily identifiable when entering data from a paper form.

Once a custom form has been added to a dataset it will be available in data entry and used automatically.

Custom formsare preferentially displayed over section forms. If adataset has both a section form and a custom
form, the custom form will be displayed during data entry. Users will not be able to select which method they
wish to input data, so be sure that your custom form contains all data elements which may be required.

To add a custom form design to a dataset then first locate your dataset in the Dataset Management window and click
on the Design data entry form icon under Operations (the fifth icon), see the mouse-over text to be sure.
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First provide aName for the form. There are afew important buttonsin the Editor that you must pay special attention
to. The blue monitor icon isthe full screen mode on/off button, which can be very useful. The there is a Source button
that showsthe HTML code for your form.

If you already have the HTML for your form then you should start by pasting it in here. Click on Source again to go
back to preview/non-HTML mode. Then thereisan icon in the top right corner with a+ sign on it, thiswill open alist
of available data elements to add to your form, the Data Element Selector window.

All the input fields need to have alink to a data element or indicator. To add new data elements to the form, double-
click them from the data element/indicator box as shown below. Y ou can also select a data element/indicator and press
the "+Insert" button. Y ou can switch between either data elements or indicators by pressing the respective buttons.

[ ]

| H Fiter | [ Clear |

Number of HIV-positive adults and children recehving a minimum of one clinical senvic (Female, Agel5+)

Number of HIV-positive adults and children receiving a minimum of one clinicel servic (Female, Age<15)

Number of HIV-positive adults and children receiving a minimum of one clinical senvic (Male, Agel5+)

Number of HIV-positive adults and children receiving a minimum of one clinicel servic (Mele, Age<15)

Cumulative number Enrclied in Care (Female, Agel5+)

Cumulative number Enrolled in Care (Female, Age=<15)

Cumuilative number Enrclied in Care (Male, Agel5+)

Cumulative number Enrolied in Care (Male, Age<15)

Number HIV-positive patients currently recening TE treatment (Female, Agels+)

Number HIV-positive patients currently receiving TB treatment (Female, Age=15)

Number HIV-positive patients currently recening TE treatment (Male, Agels+)

Number HIV-positive patients currently receving TE treatment (Male, Age<15)

Number of eligible aduits and children who received food and/or other nutriion senices (Female. Agelg8+)

Number of eligible adults and chidren who received feod and/or other nutrition senices (Female, Age=18)
| Number of efigible adults and chidren who received food and/or other nutrition senices (Male, Agel8+) ks

m| s

H

Data Elements Indicators Insert
Y ou can to intermediary saving by clicking on the Save button, and thiswill not close the window. It is recommended
to save often to ensure you do not loose your work.

When you are done or want to test your form in data entry click on <Save and close>.

5.2.4. Data set assignment editor

The data set assignment editor is atool for adding and removing many data sets to organisation units in batch style.
Start by sel ecting an organisation unit from the selection tree. In the areabelow thetree agrid will be displayed showing
all data sets as columns and the child organisation units as rows.

From the grid you can now assign or unassign data sets simply by clicking on of the corresponding icons in the grid.
If you want to assign or unassign an organisation unit to all data sets you can check or uncheck the checkbox next to
the organisation unit. Y our changes will automatically be saved.
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Capitulo 6. User management

DHIS2 alows for multiple users to access the system simultaneously, each with a define set of permissions. These
permissions can be finely tuned so that certain users can only enter data, while others may generate reports. Multiple
user roles can be created, each with their own set of permissions, and then assigned to users which grant them certain
privileges within the system. This chapter describes how to manage users and user roles.

6.1. Creating new users and roles

This section will describe how to add new users and manage existing usersto the DHIS2 application. Y ou can create as
many user names as you need. Each user can be assigned certain privileges, and can be assigned to certain organisation
units for which they will be enabled to enter data on behalf of. To access the user module, choose "Maintenance-
>Users' from the main menu.

6.1.1. User maintenance

dHIi@ District Health Information Software 2 Maintenance Services

<«

Data administration
DHIS 2 Online Dashboard ata administration

Data Elements and Indicators

Datasets

DHIS nsert Close Clear
< This is a link area

es and Programs

District Health Information Software 2 Maintenance Services

User management €

Filter by name:

| [Fitter | [ clear |
Username ~  Name % Operations
admin admin, admin ’ - (D
bngatia Ngatia, Beatrice ’ - ®
bobijolliffe Jolliffe, Bob , - (D
bondo Bondo, Bondo ’ - ®
busia Busia, Busia ’ - (D
district District, User A [O]

Y ou can search for specific user namesin the user list by entering the name in the ‘filter by user name' field as shown
above.

6.1.2. User role management

As part of creating a user name you are required to define the user role. Do so by clicking on the ‘user role’ appearing
on the left side of the displayed screen. Thiswill lead you to the Role Management page where you will have to click
on Add new to create anew role.
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dHli@ District Health Information Software 2 Maintenance Services Help Log out

| User User role management &

Filter by name:

|[Fitter | [ clear |

Role ~ | Description # | Operations
Data user online Access the reports only /_’ - (D
District Online District Online _,.’ - (D
Superuser "_, - (D

No.ofpages: 1 Size of page: E Jump to page: D

we o« 1 » w»»

The following screen will open and here in the first text box you need to give Name of the Role such as Super User,
Admin User, etc. The second text box called ‘ Description’ gives more information about the type of User Role that is
being created for e.g. State Admin User, District Data Entry.

dHli@ District Health Information Software 2 Maintenance Services Help Log out

Create new user role

Details

Name * [ l

Description * [ l

Available Selected

ART Treatment = -
Consumption and Request Logistic Management
Environmental Health Services
Health Sector Source of Funding
Human Resource

IDSR

Indicators Setting

Inpatient Morbidity and Mortality =

Integrated RH, HIVAIDS, Malaria, TB & Nutrition
Laboratory Report
Medical Equipments
New Integrated tool
Opthamic Services
Outpatient
Population estimates
Service Workload - -

il

Datasets

ALL o o

Add Chart E|
Add Data Dictionary

Add Data Element

Add Data Element Groups
Add Data Set

Add Data Value

- Add Document
Authoriies | 44 Indicator
Add Indicator Group
Add Indicator Type
Add Min/max rule
Add Organisation Unit
Add Organisation Unit Group
Add Organisation Unit Group Set
Add Patient - -

| Add I Cancel |

Next you will specify the particular data set(s) that are to be made available to the particular role. Y ou will aso need to
specify the type of ‘authority’ to be given to the particular user. For each of the three options namely Datasets, Reports
and Authorities user can select multiple options from the scroll down menu provided against each field. A user can
choose multiple options either by moving them one-by-one.

In order for particular users to be able to enter data, you must add them to both a dataset as well as an organisational
unit level. You can also select multiple datasets individually by pressing the Ctrl key on the keyboard and clicking
on individual datasets.
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Finally when you have entered the reguired fields click on Save which is located on the lower part of the displayed
screen. The desired user role and related authorisation will be saved to the database, and can then be assigned to a
particular user.

6.1.3. User management

Under particular user role there can be more than one user. To add new users go to the User options under the
Maintenance module.

To add a new user, just follow these steps:
¢ Click on the Add New button.

» Enter New User detailslike User name, Password, Confirm password, Surname, First name and Email in new user's
option tabs.

Click on Add button for confirmation of new user details and follow the user error while creation of new user.

The recently created new user can be seenin main’ User management Screen

* You can edit (like password, surname....etc) and delete the details of new/old users by selecting corresponding
User’s Edit and Delete Buttons.

Click on Save tab after editing all details of a particular selected user.

dHl@ District Health Information Software 2 Maintenance Services Help Log out
>

Create new user

Details

Username * I ]
Password * I ]
Retype password * I ]
Surname * I ]
First name * I ]
E-mail [ ]
Phone number I ]
Available roles Selected roles
Superuser & &
District Online
Data user online
Roles
Organisation Unit Tree Selecti
| selectatlevel  ||National |v|[  unselectatievel || Unselectall || Un-selectchiidren |
| selectingroup  ||Blood Bank |v ][  Unselectingroup || Selectall || selectchidren |
Kenya
Organisation unit
\ Add || Cancel |

» Users must be assigned to at least one organisational unit. Users are able to have access to all children of the
organisational unit(s) which have been assigned to them. For instance, if a user has been assigned to "District X"
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which has several facilities contained in the district, the user would have access to the district's data, as well as all
of the facilities contained within the district.

In order for usersto be able to enter datafor specific organisational units, they must be assigned these units. If auser
is responsible for entering data for al facilities for a given district, they should typically be assigned the district,
and al of the facilities contained within the district.

6.1.4. User group management

User groups allow you to send notifications to multiple users at the sametime. Simply click "Add new" from the"User
group" screen, provide a name for the group, and add the desired users from the "Available users’ list to the "Group
members’ list.

6.1.5. User by organisation unit

The "User by organisation unit" function allows you see which users have been assigned to a particular organisation
unit. Simply select the organisation unit from the tree on the left, and alist of users which have been assigned to this
particular organisation unit will be displayed
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Capitulo 7. Panel de control (Dashboard)

7.1.

Los paneles de control pretenden ofrecer un acceso répido a cada usuario a los datos que han sido almacenados en
DHIS2. Estos paneles tienen varias secciones, algunas de las cuales contienen enlaces a reportes o vistas de mapas

definidas previamente. Otras secciones del panel permiten alos usuarios afiadir graficas que han definido através del
maodulo de visualizacién.

Poniendo en marcha el panel de control

El panel de control sedivide en dos secciones principales: el panel derecho (A en lacapturasiguiente) que puede usarse
para abergar enlaces a reportes, documentos (informes estéticos), tablas de reportes, vistas de mapas, y noticias RSS
de salud; y €l panel izquierdo (B en la imagen abajo) que puede usarse para mostrar seis gréaficas diferentes que se
hayan creado previamente en el médulo de reporte.

Dashboard » Write feedback  /\ B
Insert Close Clear 1sert Close Clear nsert Close Clear
ANC IPT 1 and 2 Coverage ANC IPT 1 and 2 Coverage
Reports [ Sierra Leone Sierra Laone
Documents = 125 | 125
Report tables Q 100 4 100 4
Map views =]
ap 75 s
RSS Health =l
50 50 4
=
25 25
I Cl cl 0 !
nsert Close Clear
@"_IP-S _‘?‘.“1‘@.‘ _‘Q\.“_LQ-P_P-.‘ _"@F@Fﬂs\.‘_‘?\"w@.‘ ﬂs\.‘f_\x"ﬂ@.‘ @."_‘P\‘ _\9\‘ 1}\7.‘ _‘@F_‘:g." _“@.‘ 1@? 1‘@."
an views ‘S\@‘S:ﬁ@ R 0“\@'9;&@ SN F S
e Fat e N Tat et
ANC 181v acili &) % + P +
N 2 Dictrict 3¢ ANC_IPT 1Coverage ANC_IPT 2 Coverage ANC_IPT1Coverage ANC_IPT 2 Coverage
ANC 3 District 201C %]
Diarrhoea Chiefdom 2010 Q bcon Cloze Clear neen Close Clear
Diarrhoea District 2010 =] BCG Coverage AMNC dropout (national)
=] Sierra Leone
Skilled delive had
as R
Skilled deliveries Districts 201( &l 40 n
S L SR -—
Insert Close Clear 30 |
RSS Health = []
20 Target Line
African children face life without healthcare 15
report Mon, 19 Sep 2011 12:11:11 GMT 0
Scuba Diving May Help Paralyzed Vets Mon, 19 Sep > 5
2011 11:04:36 GMT o - - —
R T T S S S N S 8
Health Tip- How to Spot Underage Drinking Mon. 19 BCG coverage <1 (4) é_;f’;;?\;,"\\"?\\",“\‘:'_".:_;?\Am‘\\13’\(?\‘«?\&"?\
- : . F e o T T T o
Sep 2011 11:04:34 GMT @ Bo ®Bombali @ Bonthe # Kailahun ® Kambia L iy ‘vﬁqﬂ:“a&’af&@
Child abuse roge during recession. research says Mon, Kenema @ Koinadugu » Kono & Moyamba <~ il
19 Sep 2011 10:53:04 GMT Fort Loko ® Fujehun @ Tonkolil|

En esta captura de pantalla, el panel de control ha sido ya publicado con varios reportes y vistas de mapas. Ahora
basta pinchar en uno de los enlaces azules parair directamente a la vista de reporte o de mapa. Pinchando en una de

las graficas se mostrara el diagrama ampliado, que podemos guardar como una imagen, para luego incluirlo en un
reporte u otro documento.

Podemos redefinir la estructura del panel de control vaciando cada una de las ventanas pinchando en e enlace

"Limpiar". Si pinchamos de nuevo €l botén "Insertar”, podremos seleccionar una nueva gréfica para que aparezca en
laventana.

Todos los reportes, documentos, tablas de reportes y gréficas se pueden afiadir a listado de opciones disponibles

pinchando en el icono "Afiadir a panel de control" ‘ gue encontraremos en los modulos respectivos.
Recomendamos revisar |as secciones correspondientes de este manual para més detalle. Una vez hayamos afiadido el
objeto al listado, podemos "Insertar” el objeto en el panel de control..
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Nota

El panel de control esta configurado particularmente para cada usuario.

7.2. Mensajes y retroalimentacion

La aplicacién DHIS2 contiene determinadas funciones que facilitan la comunicacién entre usuarios y grupos de
usuarios. Este tipo de comunicacion es importante para agilizar la retroalimentacion sobre calidad de los datos,
puntualidad del registro de datos, o simplemente para dar respuesta a cuestiones o dudas planteadas por algin usuario
concreto.

L os mensajes deretroalimentaci on se envian aun grupo particular de usuarios, y pueden ser enviados por todos agquellos
usuarios que tengan acceso a moédulo de panel de control. Para permitir larecepcion de mensajes de retroalimentacion
enviados desde el panel de control, debemos activar la opcién de configuracion "Destinatario” de retroalimentacion”,
que se encuentraen el cuadro de did ogo de Mantenimiento -> Opciones de Sistema. Debemos asegurarnosde definir un
grupo de usuarios (por gjemplo "Destinatarios de retroalimentacion) con todos |os usuarios que deberan recibir dichos
mensajes. Recomendamos revisar la seccion de este manual sobre " Grupos de Usuarios' para mas informacion sobre
como realizar esto. Unavez se hadefinido € grupo de usuarios, cadavez que se envie un mensagj e de retroalimentacion,
apareceracomo un mensgje en lacolade mensgjesde DHIS2 delos destinatarios. Tengamos en cuentaquelos mensajes
no se enviaran alas direcciones de email de los usuarios, sino que solo aparecerdn en la aplicacion DHIS2.

Para enviar un nuevo mensaje de retroalimentacién, sencillamente seleccionamos "Escribir retroalimentacion” en el
panel de control. Se mostrara un campo para €l asunto y para el texto del mensgje, y al enviarse aparecera en la cola
de mensgjes de todos | os usuarios especificados.

Es posible enviar mensgjes a grupos especificos de usuarios asociados a unidades organizativas particulares. Para
escribir un nuevo mensaje a estos usuarios, pinchamos en "Mensgjes' en lapantalladel panel de control y presionamos
€l botdén "Escribir mensgje". Entonces sel eccionaremos una unidad organi zativa (o un grupo de unidades organizativas)
en el arbol de unidades organizativas "Destinatarios’. Introduciremos un asunto y texto del mensgje, y pincharemos
en € botén "Enviar". Para cancelar € envio, podemos descartar € mensaje pinchando en € botdn "Descartar” como
se muestra en la captura de pantalla siguiente.
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Write new message

Organisation Unit Selection
[ Selectatlevel || Levell [«][ Un-selectatlevel |[ Un-selectall |

[ Selectingroup | [=][ Un-selectingroup | [ Selecichildren |

# Addiz Ketema

[+ Afder

# Agnewak

[# Alaba Special Wereda
¥ Amaro Special Wereda
[+ Arada

[+ Argoba Special Wereda
[+ Arsi

[+ Asossa

[ Awi

[+ Bale

# Basketo Special Wereda

o, | »

Recipients

Subject Data review meeting

health office. All information officers are expected to atiend.

Text

[ Send 1 Discard |

Podemos leer los mensajes que nos han enviado pinchando en "Mensgjes' en el panel de control. Los mensajes se
mostraran en unalista. Pincharemos en el mensaje deseado paraleer todos |os mensgjes de esa conversacion particular.

Messages

WWrite feedback

Sender Subject Date Operations

admin admin DHIS is great 2011-08-21 . i

admin admin What's up with your data? 2011-08-21 i

49






Entrada de datos Objetivos

Capitulo 8. Entrada de datos

8.1. Objetivos

Después de revisar este capitulo habremos comprendido:
» Como seleccionar correctamente el formulario de entrada de datos apropiado
« Como introducir datos

* Como hacer unavalidacién de los datos

8.2. Entrada de datos con DHIS 2

Para abrir la ventana de entrada de datos, pinchamos en la pestafia de Servicios del menu principal. A continuacion se
despliega un menu con un listado de los servicios ofrecidos por DHIS 2. Pincha en la opcién Entrada de Datos.

El médulo de entrada de datos as donde podemos insertar datos manual mente en la base de datos DHIS 2. Los datos
son registrados para una determinada unidad organizativa, un periodo, y un set de elementos de datos (set de datos) a
mismo tiempo. Un set de datos corresponde normalmente a una herramienta de recogida de datos en formato papel,
es decir, aun formulario tradicional.

8.2.1. Seleccion del formulario de entrada de datos

El primer paso paraintroducir datosen DHIS 2 es abrir el formulario correcto. Recomendamos que sigas|os siguientes
pasos sencillos:

1. Buscala unidad organizativa donde quieres registrar los datos en el menut arbol que aparece en el lado izquierdo.
Pliega y despliega la jerarquia de unidades pinchando en los simbolos -/+. Una forma sencilla de encontrar una
unidad organizativa es utilizar el cuadro de busqueda situado directamente encima del arbol (identificado con un
sibmolo verde), donde tendras que escribir e nombre completo, si :S, el nombre completo de la unidad que buscas.

2. Selecciona un set de datos ddl listado desplegable que esta disponible para la unidad organizativa que has
seleccionado.

3. Seleccionaun periodo pararegistrar estos datos. L os periodos disponibles estdn configurados en lostipos de periodo
de set de datos (es decir, la frecuencia de reporte; semanal, mensual, etc). Puedes saltar un afio atras o adelante
utilizando las flechas situadas encima de periodo.

Ahoradeberias poder ver ya el formulario de entrada de datos.
Dependiendo de como se haya implementado el formulario de entrada de datos, veremos tres tipos diferentes de

formularios: Formulario por Defecto, Formulario de Seccién o Formulario Personalizado. Si hay un formulario
personalizado, se mostrara seguido de un formulario de seccién y finalmente de un formulario por defecto.
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DHIS 2 Demo - Sierra Leone Maintenance Senvices Help Log out

3 Ngelehun CHC - Mo Period Selected
Data Emry © Mo Data Element Selected
=+Sierra Leone i
8o Run validation
EHBadjia Organisation Unit | Ngelehun CHC
Ngelehun CHC
Njandama MCHP Data Set [Selectdata set] E|
#Baoma .
Period ART monthly summary
Bargbe EPI Stock L
FBargho HIV Peadiatric monthly summary 3
FBumpe Ngao L Monality < 5 years
3 PHUF 1 - Morbidity
GD_D PHUF 2 - Children’s preventive servicas
Ehlaiama Bongor PHUF 3 - Reproductive health services
FKakua PHUF 4 - Report on stocks (PHU)
. PHUF 5 - Mortality
FHomb
romboya PHUF 6 - Staffing
Elughu PMTCT monthly summary
FNiawa Lenga TE Facility reporting Form
BlSelenga TE/MHIV (VCCT) menthly summary
[#-Tikonko
W alunia
FAonde w
-Bombali
Bonthe
FHailahun
FHambia it -

8.2.2. Introduciendo datos

Introducir datos es sencillo. Comienza pinchando en e primer campo que aparece y escribe el valor que corresponda.
Muévete a siguiente campo utilizando el botén de tabulacidn (Tab) de tu teclado. El botén Shift+Tab te devuelve d
campo anterior. Cuando introducimos los val ores en cada campo, estos son guardados inmediatamente en la base de
datos y no se requiere pinchar en un botén de guardar como sucede en otras aplicaciones. Veras un campo verde que
indica que € valor se ha guardado en el sistema (en el servidor, en realidad). Si tu conexién a Internet es lenta, es
posible que demore un poco hasta que los valores se hayan guardado.

Validacién de entrada: Cuando escribes un valor incorrecto, por gjemplo una letra en un campo que solo acepta
valores numeéricos, se abrirdun mensaje pop-up que explicael problemay el campo queintentabasrellenar se coloreard
de amarillo (y permanecera sin guardar) hasta que hayas corregido este valor. Si has definido un rango minimo y
maximo para un campo (una combinacion de elemento de datos y unidad organizativa) se abrira un mensaje pop-up
gue te informara cuando €l valor esta fuera de rango, y también ahora el valor quedara sin guardar hasta que hayas
introducido un valor correcto (o hayas actualizado el rando e introducido nuevamente el valor).

Camposdeshabilitados: Cuando un campo estadeshabilitado (aparece en color gris) significaque el campo no deberia
rellenarse. Asi, € cursor saltard autométicamente al siguiente campo abierto.

Historial de datos: Si pinchamos dos veces en cualquier campo de entrada del formulario se abrira una ventala de
historial de datos que muestra en un diagrama de barras los Ultimos 12 valores registrados para dicho campo (una
combinacién de unidad organizativa, el emento de datosy opcidn de categoria). Esta ventana muestratambién € rango
maximo y minimo y permite gjustar dicho rango para la combinacién especifica de unidad organizativay elemento
de datos.
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Validando los datos en & formulario

Data Entry @
@lganisaﬁon Unit| Bamba Medical Clinic | Run validation
Data Set | Integrated RH, HIVAIDS, Malaria, TB & Nutrition v Bamba Medical Clinic - October 2010
New ANC clients - (default) - null - nuII
<< >>
s ) -
| October 2010 v @ Use section Form

© use Default Form

Family Planning

Removals

Reproductive Health

DHIS 2 - Google Chrome

New ANC clients O localhost:53180/dh | 2
Re-Visit ANC Clients New ANC clients (default) - 2
Clients with Hb <7g/dI
Clients given IPT 1st Dose Comment Min-max limits 5
Clients given IPT 2nd Dose oy cocnes] L] IMaxIlrm T 2
Client completed 4 ANC Visit len Emit [0

Follow-up Average 28
LLITNs distributed to ANC clients .

- Interpolation
ANC clients counselled o 2

Remaove

ANC clients Tested HIV 2

ANC clients HV+ve Data element history

ANC clients tested for syphilis 70 e & e e e+ s = ® = s s ° =

ANC clients Syphilis +ve ool

ANC clients issued with preventive ARVs :: .

Infants tested for HIV at 6 wks EE

Infants tested for HIV after 3 months :: | I |

Mothers HiV+ve referred for follow up =

Partners HIV+ve referred for follow up ol I i
Infants issued with preventive ARVS o 1@; *p; é} 1& & & i
Mother counselled on infant feeding options aﬁ"iﬁiéf \f; \& v-"“‘;fv& oﬁf |
ANC Partners Counselled | |

ANC Pariners Tested

Seguimiento: Enlaventanade historial dedatos hay también unafuncién paraetiquetar o marcar unvalor. Por gemplo,
imaginemos que un valor sospechoso que necesita ser investigado afondo puede meterse en el sistema, pero marcado
para Seguimiento. En e médulo de Calidad de Datos podremos lanzar un andlisis de seguimiento y revisar todos los
valores marcados para seguimiento, asi como editar dichosvalores si posteriormente se demuestra que son incorrectos.

8.2.3. Validando los datos en el formulario

Cuando ya hemos rellenado todos | os val ores disponibles en el formulario, podemos lanzar un chequeo de validacion
sobre los datos del formulario. Pincha en el botén "Validar" en la esquna superior derecha. Todas las reglas de
validacion que implican elementos de datos en € formulario actual (y que forman un set de datos) se lanzarén
comparandolos con los nuevos datos. Cuando termine el proceso se nos mostrard un listado de fallos o un mensaje

sencillo que digaalgo asi: "La pantalla de entrada de datos ha sido validada con éxito". Para aprender cémo definir las
reglas de validacion revisa el capitulo de Calidad de Datos.

Cuando hayamos corregido los valores erréneos y hayamos terminado el formulario, es recomendable pinchar en €l
botén "Completado” en la parte inferior para registrar que € formulario ha sido completado. Esta informacion es
utilizada cuando se generan reportes de grado de compl etitud por distrito, departamento o a nivel nacional.
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Kenya HIS

Validation Result

The data entry screen has validation errors, please correct these before proceeding

The following values violates validation rules

Validation rule Expression Description Value Operator Value Description
ANC 4th visits New ANC clients >= Client completed 4 ANC Visit ANC clients 3.0  >= 5.0  ANC 4th Visit

8.2.4. Entrada de datos en desconexion (offline)

El médulo de entrada de datos funciona siempre incluso si durante la introduccion de datos la conexién a I nternet no
es estable. Para utilizar esta funcionalidad, deberemos entrar (login) en DHIS 2 en el servidor mientras la conexion a
Internet esta activa, pero si durante la introduccion de datos el enlace de comunicaciones entre tu computadoray €l
servidor se tornainestable, no hay problema en continuar con la entrada de datos al formulario, ya que son guardados
localmente en tu computadora, y luego seran enviados a servidor cuando la conexion a Internet haya mejorado. Es
decir, los datos pueden introducirse y almacenarse localmente cuando estamos offline y luego ser cargados al servidor
central cuando estamos online. Esto significa que la estrategia de despliegue de DHIS 2 online se hace més viable en
aquellas zonas con un acceso a | nternet poco estable. Asi, lautilizacion total de ancho de banda se reduce enormemente
yaque los formularios no se cargan del servidor en cada renderizacion.

Cuando recuperamos la conexion con el servidor a través de Internet, se muestra un mensaje en la parte superior de
|a pantalla de entrada de datos.

You are online

o}
1

-

Cuando la conexion a Internet falla por alguna razén durante el proceso de entrada de datos, la aplicacién DHIS 2 lo
detectay nos avisara de que los datos serén guardados |ocalmente.

You are offline, data will be stored locally

dH

-

La entrada de datos puede continuar de forma normal. Una vez que hayas introducido todos los datos necesarios, y
la aplicacion detecta que el servidor esta online, serés informado de que hay datos que deben ser sincronizados con
€l servidor.

dHl@ There is data stored locally, please upload to server | Upload
-

Cuando los datos se han sincronizado con éxito en el servidor, recibiras un mensaje de confirmacion de que los datos
han sido cargados con éxito en €l servidor.

Upload to server was successful




Utilizando lafuncionalidad de Calidad de Un vistazo alos chequeos de calidad de
Datos datos

Capitulo 9. Utilizando la funcionalidad de
Calidad de Datos

El médulo de calidad de datos proporcionamedios paramejorar laprecision y fiabilidad delos datos que se encuentran
en el sistema. Esto es posible a través de reglas de validacion y diversos chequeos estadisticos. Podremos encontrar
las funcionalidades que se describen a continuacion en e menu lateral izquierdo dentro del médulo de Servicios ->
Calidad de Datos.

9.1. Un vistazo alos chequeos de calidad de datos

Garantizar la calidad de los datos es un punto clave parala construccion de un Sistema de Gestion de la Informacion
de Salud eficaz. La calidad de datos tiene diferentes dimensiones tales como:

* Precision: Los datos deben encontrarse dentro del rango normal de datos recogidos en ese establecimiento de salud.
No deberian existir grandes discrepancias cuando comparamos con datos de el ementos de datos relacionados.

« Integridad o Completitud: El total de |los datos requeridos debe haberse registrado paratodos | os elementos de datos
de todos | os establecimientos de salud.

« Coherencia: Los datos deben ser coherentes con otros datos introducidos en meses 0 afios anteriores a tiempo que
permiten cambios en la reorganizacion, incremento en la carga de trabajo, etc. y coherentes también con aquellos
de otros establecimientos de salud similares.

¢ Puntualidad: Todos los datos de |as unidades organizativas que reportan deben ser registrados en lafecha prevista.

9.2. Chequeos de calidad de los datos

El chequeo de calidad de los datos puede realizarse de diversas formas. A continuacion se citan algunas:

1. En el momento de la entrada de datos, la aplicacién puede chequear los datos introducidos para verificar s estos
caen entre los rangos minimo y maximo de ese elemento de datos (basandose en todos los datos ya registrados
anteriormente).

2. Es posible definir varias reglas de vaidacion, que pueden lanzarse una vez que €l usuario ha findizado ya la
entrada de datos. El usuario puede chequear también los datos introducidos para un periodo particular y unidad(es)
organizativa(s) frente a las reglas de validacion, asi como mostrar los fallos obtenidos para dichas reglas de
validacion.

3. Andlisis de sets de datos, como por ejemplo examinando huecos en los datos.

4. Triangulacion de los datos, que consiste en comparar el mismo dato o indicador de diferentes fuentes.

9.3. Lanzando un analisis de reglas de validacion
Podemos acceder al Andlisis de Reglas de Validacion en €l menu Servicios -> Calidad de Datos.

Lasreglasdevalidacion se basan en unaexpresion que definelarelacion entre vari os el ementos de datos. Estaexpresion
tiene una parte izquierda y una parte derecha, y también un operador en medio que define si la primera debe ser
menor que, igual que o mayor que la segunda. La expresion formula una condicién que garantiza el cumplimiento de
determinados criterios |6gicos. Por eemplo, una regla de validacion puede estipular que € nimero total de vacunas
recibidas por nifios y nifias debe ser menor o igual a nimero total de nifiosy nifia.

Lafuncién de andlisis de reglas de validacion pruebalas reglas disefiadas paralos datos registrados en el sistema. Los
fallos de validacion son repotados en aquellos casos en |os que la condicion definida mediante laexpresion delaregla
de validacién no se cumple, esto es, cuando la condicién esfalsa.

Seleccionando qué datos debemos validar :
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Utilizando lafuncionalidad de Calidad de Lanzando un andlisis de reglas de validacién

Datos

En primer lugar, introducimos una fecha de inicio y una fecha de fin para filtrar los datos que serdn incluidos en e
andlisis. Podemos utilizar el widget de fechas para seleccionar las fechas.

En segundo lugar, escogemos incluir o bien todas las reglas de validacion o bien las reglas de validacién de un grupo
concreto.

En tercer lugar, escogemosincluir o bien launidad organi zativa sel eccionada Unicamente o bien la unidad organizativa
seleccionada con todos sus hijos (unidades que cuelgan de ella).

Cuarto, seleccionamos la unidad organizativa

Para terminar, pinchamos en el boton Validar.

d i @ Kenya HIS Maintenance Services Help Log out

Validation Rule Run validation €
Validation Rule @)
Validation Rule Group Start date (yyyy-mm-dd) 2010-10-01 =
: End date (yyyy-mm-dd) 2010-10-31 |
Data Analysis
Validation Rule Group [ All validation rules ] E
idation Rule Ana
v Qutlier An Data source Use caplured data E
Min-Max Qutlier Analysis e
Gap Analysis Method Get updated aggregated data

Follow-Up Analysis

l All children of the selected organisation unit will be included.

El Kenya
# Central
El Coast
= Kilifi County
[+ Kaloleni
23]
[ Malindi
[# Kwale County
[ Lamu County
Mombasa County
Taita Taveta County
Tana River County
Eastern
Nairobi
NorthEastern
Nyanza
Rift Valley
Westem

Resultados de validacion:

El proceso de andlisis puede demorar un tiempo dependiendo de la cantidad de datos que esta siendo analizada. Si no
hay fallos de validacion veremos un mensaje que indique La validacion finalizo con éxito..

Si hubo fallos en la validacion, aparecerdn mostrados en un listado. Para cada fallo se muestrala unidad organizativa,
€l periodo, ladescripcion y valor del lado izquierdo de la expresion de validacion, el operador, y ladescripciony valor
del lado derecho de la expresion.

Pulsando €l icono de detalle podemos obtener mas informacion sobre el fallo de validacion. Al pulsarlo se abrira una
pantalla emergente que proporcione informacién sobre los elementos de datos incluidos en las reglas de validacion y
sus correspondientes valores. Esta informacion podremos utilizarla para corregir datos erréneos.

También podremos exportar los fallos de validacién a un documento PDF, pinchando en el boton de Descargar PDF,
0 aun documento de Microsoft Excel, pinchando €l boton de Descargar MS Excel.
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Utilizando lafuncionalidad de Calidad de Andlisis de outliers (valores atipicos)
Datos

d Hi @ Kenya HIS Maintenance Services
S

Run validation €

Validation violations

Start date: 2010-10-01 [ Downloadas PDF | [ Download as Excel |
End date: 2010-12-31 [ Downloadascsv | | Done ]

‘Organisation unit Period Left side description Value Operator Value Right side description Details
Kilifi District Hospital October 2010 Pregnant women errolled for HIV care through PMTCT 11.0 == 21.0 pregnant womens on ARVsS ®
Kilifi District Hospital October 2010 Inpatient counselled 440.0 == 530.0 Inpatienttested ®
Mt Harmony Clinic Movember 2010 Total ANC re-visits 1.0 == 20 AMNC 4th visit completed ®
Jaribuni Dispensary December 2010 Total ANC re-visits 13.0 == 16.0  ANC 4thvisit completed @
Zion Community Clinic  December 2010 ANC Tested Clients 9.0 == 230  AMC clients tested positive ®
Kilifi District Hospital December 2010 Live births plus still births 187.0 == 566.0 Deliveries ®
Zion Community Clinic December 2010 ANC clients issued with Preventive ARVs 9.0 == 230  AMNCtested positives (+ves) ®
Muru Medical Clinic December 2010 Live Births 4.0 == 5.0 Discharged alive ®
Madamani Dispensary December 2010 Live Births 0.0 == 1.0 Discharged alive ®
Jaribuni Dispensary December 2010 Total ANC clients 43.0 == 73.0  Total IPT given at ANC ®
Pingilikani Dispensary December 2010 Total ANC clients 55.0 == B56.0  Total IPT given at ANC ®
Zion Community Clinic December 2010 Total ANC clients 63.0 == 2323.0 AMC clients counselled (PMTCT) ®
Kilifi District Hospital December 2010 Pregnant women errolled for HIV care through PMTCT 7.0 == 18.0 pregnant womens on ARVsS ®
Zion Community Clinic December 2010 PMTCT HIV tests 9.0 == 230 PMTCT HIv+ ®
Vipingo Health Centre  December 2010 ANC clients issued with Preventive ARVs 4.0 == 5.0 AMNC tested positives (+ves) ®

9.4. Andlisis de outliers (valores atipicos)
Podemos acceder a andlisis de outliers (de desviacion tipica) en € menl Servicios -> Calidad de Datos

El andlisis de outliers basado en la desviacion tipica ofrece un mecanismo para conocer qué valores estan
numéricamente distantes del resto delosdatos. L osoutliers pueden aparecer por casualidad, pero amenudo representan
un error de medida o una distribucion fuertemente prolongada (derivando en nimeros grandes). En el primer caso
generalmente descartaremos estos outliers mientras en el segundo caso deberemos ser cautos a utilizar herramientas
estadisticas o interpretaciones que asuman unadistribucion normal. El andlisis esta basado en una distrubucion normal
esténdar.

Seleccionando qué datos quer emos analizar :
1. Seleccionamos lasfechasdeinicioy fin (dey a) de los datos que seran incluidos en el andlisis.
2. Seleccionamos el set de datos desde €l cual obtendremos los elementos de datos.

3. Seleccionamos todos o algunos elementos de datos del set de datos haciendo doble click o bien marcandolos y
después pinchando en los botones de afiadir/quitar.

4, Seleccionamos la unidad organizativa padre que vamos a utilizar. Al hacer esto se incluirdn autométi camente todas
las unidades hijas (las que se encuentran por debajo de ésta en lajerarquia).

5. Seleccionamos €l nimero de desviaciones tipicas. Asi fijamos el nimero de desviaciones tipicas que los datos
pueden aejarse desde lamedia (o valor promedio), antes de ser marcados como outliers.
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Utilizando la funcionalidad de Calidad de Andlisis de outliers en rangos Max-Min

Datos

9.5.

| Validation Rule Std Dev Outlier Analysis @
Walidation Rule
Validation Rule Group S faate
r 2010-10-01 A 2010-12-31 =
Data Analysis
Validation Rule Anal Available data sets Selected data sets
Std Dev Outlier Ana Laboratory Report - Integrated RH, HIVAIDS, Malaria, TB & Nutrition
Min-Max Outlier Analy Medical Equipments Vaccines and Immunisation
Opthamic Senvices
Outpatient

FPopulation estimates
Service Workload
TB And Lung Diseases (KAPTLD)

g

|

m

1

Select parent organisation unit

= Kenya
Central
=l Coast
=l Kilifi County
Kaloleni
Malindi
Kwale County
Lamu County
Mombasa County
Taita Taveta County
Tana River County
Eastern
Mairobi
MorthEastern
Myanza
Rift Valley
Westemn

Select number of standard deviations

30 [+

Resultado del andlisis:

Los posibles valores outliers que se han descubierto en el andlisis se presentan en un listado una vez que el proceso
de andlisis haterminado. Para cada outlier se muestrael elemento de dato, la unidad organizativa, €l periodo, € valor
minimo, el valor actua y el valor méximo. Los valores méximo y minimo indican los valores limite derivados del
ndmero de desviaciones estandar que hemos seleccionado previamente para el andlisis.

Podremos modidificar cada outlier directamente en la pagina de resultados de andlisis. El valor puede modificarse
pinchando dentro del campo correspondiente enlacolumnadevalores, introduciendo un valor y saliendo acontinuacion
de ese campo de datos (por ejemplo pulsando la tecla Tab) o pinchando simplemente fuera del campo. El sistema
lanzara una alerta si, después de modificarlo, € valor sigue fuera de los valores maximo y minimo, aunque el valor
guedard guardado en cualquier caso. Si el valor que queda introducido esté fuera de rango, veremos un fondo rojo en
el campo de datos. Si el valor esta dentro el fondo quedara verde.

Pinchando en €l icono de estrella, podemos también marcar cada outlier para posterior seguimiento.

Analisis de outliers en rangos Max-Min

El andlisis de outliers basado en valores maximo y minimo ofrece un mecanismo para detectar valores que gquedan
fuera de limites méximo y minimo previamente definidos. Estos valores limite pueden ser definidos por €l usuario o
asignados automédti camente por el sistemaen e modulo de administracion de datos. Paramas detalles revisala seccion
sobre Andlisis de Outliers Std Dev.
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Utilizando lafuncionalidad de Calidad de Andlisis de Huecos
Datos

9.6. Analisis de Huecos

El andlsis de huecos proporciona un mecanismo para detectar huecos en los datos. Hay huecos para elementos de
datos y unidades organizativas concretas. Un huevo es un periodo sin datos registrados, que es precedido y seguido de
periodos que si tienen datos registrados. Este tipo de huecos indican generalmente errores en la captura u omisién, y
pueden ser investigados con posterioridad. Para mas detalles revisala seccion sobre Andlisis de Outliers Std Dev.

9.7. Analisis de Seguimiento

Lafuncion de andlisis de seguimiento listatodos|os valores de datos marcados para seguimiento. Los valores de datos
se pueden marcar para seguimiento en el médulo de entrada de datos y en los otros tipos de andlisis disponibles en
este maddulo.
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Configurando lafuncionalidad de Calidad de Objetivos de aprendizaje
Datos

Capitulo 10. Configurando la
funcionalidad de Calidad de Datos

The data quality module provides means to improve the quality of the data in the system. This can be done through
validation rules and various statistical checks.

10.1. Objetivos de aprendizaje

After reading this module you will be able to understand:
1. What isdata quality and its importance for HMIS.

2. How to do data quality check at point of data entry.

3. How to create data validation rules.

4. How to carry out data triangulation.

5. How to analyze data status.

10.2. Una panoramica al chequeo de calidad de datos

Ensuring data quality isakey concern in building an effective HMIS. Data quality has different dimensionsincluding:

» Correctness: Data should be within the normal range for data collected at that facility. There should be no gross
discrepancies when compared with data from related data elements.

« Completeness: Datafor all dataelementsfor all health facilities/blocks/ Taluka/districts should have been submitted.

« Consistency: Datashould be consistent with data entered during earlier monthsand yearswhile allowing for changes
with reorganization, increased work load, etc. and consistent with other similar facilities.

e Timeliness: All datafrom all health facilities/blocks/Taluka/districts should be submitted at the appointed time.

10.3. Chequeos de calidad de datos

Data quality checking can be done through various means, including:

1. At point of data entry, the software can check the data entered to see if it falls within the min-max ranges of that
data element over the last six months or as defined by the user.

2. Defining variousvalidation rules, which can be run once the user hasfinished dataentry. The user can also check the
entered data for a particular period and Organization Unit(s) against the validation rules, and display the violations
for these validation rules.

3. Analysis of data sets, ie. examining gaps in data.

4. Datatriangulation which is comparing the same data or indicator from different sources.

10.4. Chequeo de calidad de datos en cualquier punto de la entrada de
datos

Data quality can be checked at the point of data entry through setting the minimum and maximum value range for
each element manually or generating the min-max values using the DHIS 2 if there is historical data available for that
data element.
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Configurando lafuncionalidad de Calidad de Como fijar manualmente el rango de valores

Datos

minimo y maximo

10.4.1. Cémo fijar manualmente el rango de valores minimo y maximo

If you are using the default entry screen click on the element for which you want to set the min-max value. A pop-
up window will appear in which you can enter the vaules. On subsequent data entry if the value entered does not fall
within the set min-max range the text box will change colour to red. The user will also get a pop-up as shown below.
Thischangein colour isaprompt to check the data entered and make necessary correction. On the dataentry screen the
users also have the option to add a comment on how the discrepant figure might be explained (if required). Thisyou
can do by using the drop down menu of the ‘comment’ box. In case you are using the custom data entry screen which
is displayed when you deselect the ‘ default data entry form’ option on the top right corner of the screen. In this case
the minimum and maximum values can be added by double-clicking on the data entry box instead of the data element.

10.4.2. Valores generados min-max

It is possible to generate the min-max value, element-wise, using the DHIS2. In such case you merely need to click
on the *Generate min-max’ button near the upper right corner. In case of default data entry screen the min and max
values, when generated, will appear on the left and right side of the data entry box. In case you deselect the default
data entry form the generated values will appear on the top right end of the screen.

10.5. Regla de validacién

This module provides management of validation rules. A validation rule is based on an expression which defines a
relationship between a number of data elements. The expression has aleft side and aright side and an operator which
defineswhether the former must belessthan, equal to or greater than the latter. The expression formsacondition which
should assert that certain logical criterias are met. For instance, a validation rule could assert that the total number of
vaccines given to infantsis less than or equal to the total number of infants.

To add avalidation rule, click the add new button. First, provide a descriptive name for the validation rule. The name
must be unique among the validation rules. Second, provide a description for the validation rule. Third, select an
operator. The operator options are equal, not equal, greater than, greater than or equal, lessthan, lessthan or equal to.
Then define the left side and right side of the validation rule expression. First, provde a description for the expression.
Second, build the expression with the expression builder. The expression is mathematical and contain data elements
aswell asintegers and mathematical operators. Data elements can be included by double-clicking onein the available
data elements list to the righ. Alternatively one can select a data element and click the insert button. Mathematical
operators can be included by clicking the corresponding button under the expression builder area. Save the expression
by clicking save, then save the validation rule by clicking save.

To edit a validation rule, click the editicon next to the relevant validation rule in the list. Then follow the same
producedures as above.

To delete avalidation rule, click the deleteicon next to the relevant validation rule in the list.

To view validation rule details, click the view detailsicon next to the relevant validation rule in the list.

10.6. Grupo de reglas de validacion

A validation rule group provides a mechanism for classifying related data elements. Another advantate of using
validation rule gropsisthat it can later be run separately, contrary to running all validation rules.
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Indicadores

Mantenimiento de indicadores

Capitulo 11. Indicadores

Cuando elegimos la opcién 'Elementos de datos e Indicadores' del mend de Mantenimiento, aparece la pantalla
siguiente:

clu-u@

Data Dictionary

District Health Information Software 2 Maintenance

e

,\_

£y

T

R R R

Services

Data Elements and Indicators

Data Element
Create, modify, view and delete data elements. Data elements
are phenomena for which will be captured and analysed.

Data Element Group
Create, modify, view and delete data element groups. Groups are
used for improved analysis.

Data Element Group Editor
Easily add or remove data elements to and from data element
groups, as well as deleted data elements.

Data Element Group Set
Create, modify, view and delete data element group sets. Group
sets are used for improved analysis.

En & menu lateral izquierdo o mas abajo en la zona central podemos acceder a las diversas secciones de Indicadores;

Indicador, Tipo de indicador, Grupo de indicadores, Editor de grupos de indicadores, y Set de grupos de indicadores.

11.1. Mantenimiento de indicadores

Indicator maintenance functions essentially the same as each of the respective sections in the previous section on
data elements. The basic operations will be described in this section, but the reader should refer to the corresponding
sections above for detailed instructions.

11.1.1. Indicadores

Indicators are composed of multiple data elements, and typically consist of a numerator and denominator. Indicators
are never entered in DHIS2, but are derived from combinations of data elements and factors. Indicators are used to
calculate coverage rates, incidence and other values are are aresult of data element values that have been entered into

the system.

To access the Indicator maintains page, press Maintenance -> Data Element and Indicators -> Indicator from the main
DHIS2 menu. Similar to data elements, you can add, delete, modify and view extra information about the indicators

in the system.
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dHli@ District Health Information Software 2 Maintenance Services Help Log out

| Data Element Indicator management ©

Fiter by name: | GetPOF |
fler by name | Selectdata dictonary:
————— _ﬂ
ombination Name « | Operations

- All Other Family planning Methods CYP ’ ‘E‘ - (D

Indicator ? b5
. | ANC 1st Visit Coverage i | ‘_;’,‘ - (D
Crrees . ANC 4th visit coverage ’, ‘;" - (D
ANC clients attending atleast 4 ANC visits - ’ ‘_:’,‘ - (D
- BCG Coverage ” ‘;" - (D
Data Dictionary BCG Wastage Rate 2 [0
Data Dictionary BTL Couple year protection .,/.’ ‘g - (D

Indicators can be filtered by entering the name or a part of the indicator name in the "Filter by name" field. Similar to
data elements, indicators can be added by pressing the "Add new" button. Other operations available from this menu
areasfollows.

A
. Existing indicators can be edited.

oA

Trandate an existing indicator.
- Delete an existing indicator.

® Get detailed information about this indicator.
To add anew indicator, click the"Add new" button. The following screen is displayed.

Services

dHli@ District Health Information Software 2 Maintenance

Create new indicator

Details

Name * [

Shortname * [

Alternative name [

Description

|
|
|
Code [ l

Annualized | No |¥ |

Indicator Type * | [Select] k2

Edit numerator |

URL [ |
|
|

Edit denominator |

| Add I Cancel |

Each of the fields marked with an asterisk are compulsory. A description of each field is provided below.




Indicadores Indicadores

Name: The full name of the indicator, such as "Incidence of confirmed malaria cases per 1000 population”

Short name: An abbreviated name of the indicator such as "Inc conf. malaria per 1000 pop". The short name must
be less than or equal to 25 characters, including spaces.

Alternative name: An additional field for a possible alternative name of the indicator.
Code: In many countries, indicators are often assigned a particular code. This code can be entered here.
Description: A brief, informative description of the indicator and how it is calculated can be entered here.

Annualized: Determines whether or not an annualization factor is applied during the calculation of the indicator.
Typically, annualized indicator's numerator are multiplied by a factor of 12, and the denominator is for instance a
yearly population figure. This allows for monthly coverage values to be calculated with yearly population figures.

Type: This field will determine a factor that will automatically be applied during the calculation of the indicator.
Possible choices are determined by the Indicator Types (described below). For instance, a"Percent" indicator will
automatically be multiplied by afactor of 100 when exported to the data mart, so that it will display as a percentage.

URL: Can be used as alink to an indicator registry, where a full metadata description of the indicator can be made
available.

To define the numerator and denominator, smply press the respective button, and the following dialogue will be
displayed.

dHIi@ District Health Information Software 2 Maintenance Services

Edit numerator

Description Aggregation operator
[ ® sum

@ Average
Formula Data elements

Filter by name

| ALL |¥ |
CT scan machine (Number Functicnal) -
CT scan machine (Number Not Functional) =]

AMREF (Amount Budgeted)
AMREF (Amount Received)
AMREF (Expenditure accounted for)
AMREF (Expenditure)

ANC Attendance (New ciients)

ANC (Re-visits)

IO 1N | U S ANG Parines Vo

Description

I [ Cancel

Essentialy, anindicator isaformulathat can be composed of multipledatael ements, constant factors, and mathematical
operators. In order to define a new indicator proceed with the following steps.

1
2.

3.

Enter at least the required fields (Name and short name) from the indicator maintenance screen.

Next, press"Edit numerator" from the main indicator maintenance screen. Thiswill provide adia og where you can
define the actual formula of the indicator's numerator..

A description of the numerator/denominator must be provided in the "Description field". This should provide a
clear description of

Definethe formulaof theindicator by sel ecting the data el ementsthat should compose the numerator from the "Data
elements’ field. Simply select the data element, and double click it. It will now appear in the formula. Y ou formula
must be mathematically valid, including the proper use of parentheses when necessary. You can double click on
each of the mathematical operator buttons below the indicator formula definition to add them to your formula.
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5. Click the Save button to save all changesto the numerator. Click cancel to discard any changes that you have made.
6. Follow the same procedure in order to define the denominator.

11.1.2. Tipos de indicadores

Indicator types simply define afactor that will be applied during aggregation. Indicator valuesthat are calculate during
adata mart export or report table generation process will appear properly formatted, and will therefore not require an
additional multiplier (e.g. 100 in the case of percents) for the values to appear correctly formatted.

Theindicator type maintenance panel hasall of the same functions (Add new, Edit, Translate, Delete, and Information)
as the Indicator maintenance section.

There are only two fields that need to be filled-in to create an indicator type, Name and Factor, as seen below. Name
refers to the Indicator type (e.g. Per cent, Per thousand, Per ten thousand, etc). The factor is the numeric factor that
will be applied during the calculation of the indicator.

dHI@ District Health Information Software 2 Maintenance

Create new indicator type

Details

Name* | ]

Factor® | ]

Number * [ No v |

| Add | Cancel |

Nota

As of version 2.4 of DHIS2, the "Calculated data element” object has been deprecated. Instead, a calculated
data element can be created by creating an indicator type with a factor of "1" and by setting the "Number"
option to "Yes". The effect of setting the "Number" option to "Yes" will be that the indicator will effectively
not have adenominator. Y ou will therefore only be able to define anumerator, which will serve asthe formula
of the calculated data element.

11.1.3. Grupos de indicadores

Indicator groupsfunction essentially the same as data el ement groups. Multipleindicators can be assigned to agroup for
easy filtering and analysis. To assign indicators to groups, simple press Maintenance->Data elements and indicators-
>Indicator groups. See the section on Data element groups for detailed instructions of how to use this module.

11.1.4. Editor de grupos de indicadores

The indicator group editor module functions essentially the same as the data element group editor module, except on
indicators. You can easily rearrange the groups that indicators belong to with this module. To access it, choose To
assign indicators to groups, simple press Maintenance->Data elements and indicators->Indicator group editor from the
main menu. See the section on Data element group editor for further instructions.

11.1.5. Sets de grupos de indicadores

Similar to data element group sets, indicator group sets serve to create combined groups of similar indicators. For
instance, you might have a group of indicators called "Malaria' and "Leishmaniasis'. Both of these groups could
be combined into a group set called "Vector-borne diseases'. Indicator groups sets are used during analysis of data
to combine similar themes of indicators. To access this module choose Maintenance->Data el ements and indicators-
>|ndicator group sets from the main menu. The following dialogue will appear.
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Sets de grupos de indicadores

dHE@ District Health Information Software 2

Maintenance Services Help Log out
| Data Element Add Indicator Group Set
Detalls
Narne“[ l
A ble Indicator ps Group members
[ | <Fiters >
ANC - -
Malaria
up Editor
up Set
>
Data Dictionary @
| 4
Data Dic
| Add I Cancel |

Supply aname for the indicator group set, and then move the desired members from the "Available Indicator Groups"
to the "Group members'. Click "Add" to save your changes and "Cancel" to discard any changes.
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Utilizando la funcionalidad de Reporte Funcionalidad de reporte en DHIS 2

Capitulo 12. Utilizando la funcionalidad
de Reporte

12.1. Funcionalidad de reporte en DHIS 2

El moédulo de reporte en DHIS 2 ofrece una variedad de alternativas. En esta seccion veremos como utilizarlas para ver
y analizar los datos. En otra seccién se vera como configurar y poner en marchalas diversas herramientas de reporte.

Reportes estandar: Los reportes estandar se construyen con tablas de reportes, pero su disefio avanzado permite
modificar su aparienciay estilo. Estos reportes pueden combinar mdltiples tablas y gréficas en € mismo informe, y
se pueden visibilizar como reportes de 'un-click’ que son muy féciles de usar. Podemos descargar estos reportes en
formato PDF, por lo que son ideales paraimprimir asi como para compartir y copiar offline.

Reportes de Set de datos: Los reportes de set de datos son simplemente una forma amigable paraver e imprimir los
formularios de entrada de datos con datos en bruto o datos agregados (por lugar o tiempo). El disefio utilizado en la
entrada de datos es € mismo que se utiliza en estos reportes de set de datos. Aunque esto funcionard solo paralos sets
de datos que han pre-establecido un formulario de entrada de datos personalizado.

Panel de control (Dashboard): Es la manera mas rdpida de ver los datos. El panel de control puede mostrar hasta
cuatro gréficas actualizadas asi como enlacesalosreportesfavoritos, tablas de reportes, y vistas de mapas. Cada usuario
puede configurar su propio panel persona de control.

Visualizador de datos:. Permite formas flexibles de visualizar los datos como gréficas y tablas de datos. Es posible
incluir agui tantos indicadores y elementos de datos como deseemos. También podemos elegir entre muchos tipos de
gréficas, tales como gréficos de barras, barras apiladas, lineales y diagramas de tarta. Podremos guardar las gréficas
asu vez para cargarlas facilmente en sesiones posteriores, y también podemos incluirlas en nuestro panel personal de
control. Las gréficas se pueden descargar como imagenes o como PDF en nuestro computador local.

Tablas de reportes. Son una forma de mostrar los datos en tablas con mdliples opciones de configuracion, ya sea
utilizando datos en bruto, agregados o indicadores. Estas tablas son utilizadas bien como fuente de datos para otros
reportes mas avanzados, para exportar lainformacion a otros sistemas externos, o como un informe bruto. Se pueden
exportar adiversosformatos. PDF, MSExcel, CSV y Jasper. Lastablas representan unamaneramuy dindmica, flexible
y rapida de revisar los datos. Las tablas de reportes pueden configurarse con parametros especificos para reutilizarlas
en otros periodos o lugares.

Reportes de distribucion de unidades organizativas. Estos reportes se generan a partir del set grupo de unidades
organizativas (orgunit) y permiten ver quétipos (y qué cantidad) de establ ecimientos de salud estén ubicadosen un &rea
determinada (en cualquier nivel delajerarquia). Estos reportes se generan automaticamente y muestran lainformacion
tanto en tablas como gréficas, que pueden descargarse en PDF, MS Excel y CSV.

Resumen de la tasa dereportes. Estos reportes ofrecen una bonita vista de cuantos establ ecimientos han registrado
sus datos para un periodo y set de datos determinados. Aqui podemos obtener la cuentay €l porcentgje de la tasa de
reporte para uno o paratodos os sets de datos.

Tablas Excel dinamicas: Las tablas dindmicas Excel son una forma potente de analizar nuestros datos y DHIS 2
enlaza directamente con las tablas dinamicas, de manera que todos los datos quedan disponibles y actualizados en el
fichero Excel. Esto puede ser una herramienta muy Util a usuarios que prefieren trabajar con los datos offline. Para
actualizar las tablas dinamicas locales necesitarés la herramienta myDatamart que conecta con €l servidor online y
descarga los datos restantes. Esta actualizacion normamente se realiza una vez al mes cuando estan disponibles los
nuevos datos, pero no requiere una conexién permanente a | nternet como sucede con otras herramientas de reporte (si
estas conectado generalmente a un servidor DHIS 2 online).

Tablas Web dinamicas: La herramientaincluida en DHIS 2 de tabla dinamica es una herramienta web sencilla para
mostrar |os datos de indicadores por unidad organizativay por periodo en una vista tipica de tabla dinamica. Permite
a gunas manipul aciones basi cas de dinamismo de las tablas. Es una manerargpiday fécil de mirar muchos valores de
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indicadores al mismo tiempo (por orgunit y/o periodo), pero que no tiene las mismas funcionalidades que las tablas
Excel dinamicas offline.

Sistema de Informacién Geogr éfica (SIG): Permite presentar y analizar los datos utilizando mapas teméticos. Es
posible ver tanto los elementos de datos como los indicadores y, dado que disponemos de las coordenadas de todas
nuestras orgunits, podemos explorar la jerarquiay ver los mapas para todos los niveles desde poligonos de pais a
puntos de establecimientos de salud. Para més detalles revisa el capitulo especifico sobre SIG. Toda la informacion
de mapas esta cargada en DHIS 2 y tan solo necesitas registrar las coordenadas de las unidades organizativas y los
mapas estaran disponibles inmediatamente.

12.2. Utilizando reportes estandar

Podemos acceder alos reportes disponibles en el ment desplegable " Servicios', sel eccionando "Reportes'. En el menu
de reporte que aparece en la barra lateral izquierda, pincha en Reporte Estandar. Aparecera entonces en la ventana
principa unalista de todos |os reportes que hay predefinidos.

d H' @ Ke nya HIS Maintenance Services Help Log out

Standard Report

Add new

Name « | Operations
ART Q7¢eH
Family Planning O7ea3
Immunisation cumulative coverage chart O 7@ 5 |
Immunisation Yearly O7e4
Immunization DPT O7ea
Fivotiable Immunization Dropout Rates O7ea3
Immunization OPV O7e4
Life cycle O '@ 3
OPD top 10 new cases Over 5 O’ ‘@3
OPD top 10 new cases Total O ‘@3
OPD top 10 new cases Under 5 O’ ‘@3
PMTCT O3
Safe delivery overview O’ ‘@3

Podemos lanzar o leer un reporte pinchando en la flecha verde y blanca que aparece junto al reporte que queremos.
Entonces veremos una ventana de parametros de reporte que tenemos que rellenar con los valores correspondientes
de orgunit y/o mes de reporte, dependiendo de qué se ha definido para la tabla de reporte subyacente. Cuando hayas
completado |os pardmetros, pinchaen " Obtener Reporte". El reporte aparecera en tu navegador o como un fichero PDF
paradescarga, dependiendo de |as opciones configuradas en tu navegador paralos documentos PDF. Podemos guardar
el documento y almacenarlo localmente en la computadora para utilizarlo mas tarde.

12.3. Utilizando tablas de reportes

L as tablas de reportes son una herramienta fécil de usar para crear andlisis tabulares. Paralanzar una tabla de reporte
primero navegamos en la lista de tablas de reporte disponibles que encontramos en Servicios->Reportes->Tabla de
Reporte y pinchamos en la flecha verde y blanca (el primer simbolo que aparece en la lista de operaciones) situado
junto alatabla de reportes que queremos ver.

Par ametros de losreportes: Lamayoria de |as tablas de reportes tienen parametros configurables, es decir, podemos
filtrar qué orgunits y/o periodos queremos en el reporte. Esto hace los reportes facilmente reutilizables. Cuando
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lanzamos unatablade reporte aparece unaventana de parametros que nos solicitaintroducir val ores paral os parametros
seleccionados. L os parametros posibles son "Mes de Reporte” y "Unidad Organizativa', y es posible que uno de ellos
0 ambos aparezcan en la ventana. Después de sel eccionar los val ores hemos de pinchar en €l boton " Obtener Reporte'.

Services

Kenya HIS Maintenance

Report table parameters

Method
| Getupdated aggregated data v |

Reporting month
| October 2010 v

Organisation unit
=l Kenya -
Central
—_— =l Coast
Pivot Table Bl Kilifi County
- Kaloleni
Pivot Table Kilifi
Malindi
Kwale County
Lamu County
Mombasa County
Taita Taveta County
Tana River County -

| Getreport || Back |

Exportar/Ver opciones: Cuando una tabla de reporte est4 preparado, se muestra en una vista HTML. Latabla de
reporte puede exportarse en PDF (para imprimir y guardar comodamente), en Excel, CSV, y también en el formato
estédndar de reporte (Jasper) mostrando un cuadro y una grafica mas bonicos, o como un archivo de disefio Jasper de
modo que se puedan realizar modificaciones futuras en el disefio del reporte antes de cargarlo en la aplicacion DHIS
como un reporte estandar (ver la seccion Crear reportes estandar).

Services

Kenya HIS Maintenance

DownloadasCSV || DownloadasPDF || Download as Jasper |
Back |

| Download as Excel
| Download as JRXML

Immunization Numbers

Period Organisation unit Fully Inmunised D jas, D

given given given
October 2010 Bamba Medical Clinic 00 00 00 00
October 2010 Uzima MC (Kilifi) 00 00 00 00
October 2010 Mwanzo Medical 00 00 00 00
Clinic
Pivot Table ' October 2010 gr’lfggf\'r Deat 00 00 00 00
' October 2010 Mtwapa Dispensary 153.0 127.0 153.0 170
Pivot Table
HOEEE October 2010 Vipingo Health Centre 76.0 1020 76.0 107.0
October 2010 Union Medical 00 00 00 00
October 2010 a "l'ln'a”' FETLTEL R 00 00 00 00
October 2010 Michaela Denis MC 00 00 00 00
October 2010 Ganze Dispensary 290 0.0 29.0 76.0
October 2010 Vutakaka Medical 20 00 20 00
Clinic
October 2010 gn:;’a”' LETE 20 8.0 20 2.0
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12.4. Utilizando reportes de set de datos

L os reportes de sets de datos son un tipo de vista (lista para imprimir) de la pantalla de entrada de datos que se han
rellenado bien con datos en bruto o bien con datos agregados. Estos reportes solo estan disponibles para sets de datos
que tienen formularios de entrada de datos personalizados y no paralos formularios por defecto o por secciones.

Podemos acceder al osreportes de sets de datosen el Menu Reportes, en el desplegable de Servicios. Entonces aparecera
una ventana de Criterios de blsqueda donde deberemos rellenar los detalles del reporte:

Set de Datos: Los sets de datos que queremos mostrar.

Periodo de Reporte: Podemos introducir periodos agregados o en bruto, es decir, podemos solicitar un reporte
trimestral o anual incluso si ese set de datos se recoge mensualmente. El tipo de periodo de un set de datos (lafrecuencia
de recogida de datos) se define en el ment de Mantenimiento de set de datos. Para ello hay que seleccionar primero el
tipo de periodo (mensual, trimestral, anual, etc) en el desplegable que hay junto a los botones Anterior y Siguiente, y
entonces sel eccionamos uno de |os periodos disponibles en la lista desplegada abajo. Utilizamos |os botones Anterior
y Siguiente para movernos al afio anterior o posterior.

Utilizar los datos solo para la unidad seleccionada: Podemos usar esta opcién si queremos obtener un reporte para
una Unidad Organizativa con hijos (otras unidades por debajo en lajerarquia), pero solo queremos mostrar ahora los
datos recogidos directamente en este unidad y no todos los datos recogidos por todas las subunidades. Si queremos
generar un reporte agregado tipico para una Unidad Organizativa no utilizaremos esta opcion.

Reportando Unidad Organizativa: Aqui podemos seleccionar la Unidad Organizativa para la que queremos el
reporte. Esto puede ser en cualquier nivel de lajerarquia porque los datos se agregaran en este nivel automaticamente
(salvo si hemos seleccionado la opcidn anterior).

Una vez hemos terminado de rellenar los criterios de reporte pinchamos en "Generar”. El reporte aparecera en una
vislaHTML con formato listo paraimpresion. Utiliza los botones Imprimir y Guardar de tu navegador paraimprimir
0 guardar (como HTML) € reporte.

12.5. Utilizando la herramienta de Recursos

La herramienta de Recursos nos permite cargar ficheros de nuestra computadoralocal en la aplicacion DHISy afiadir
enlaces a otros recursos de I nternet mediante direcciones URL. Para compartir un enlace directo alos recursos DHIS
pincharemos en el botén "Ver Recurso" y copiaremos la direccion del enlace en € campo que aparece.

Para crear un recurso nuevo pincharemos en € botén "Afadir nuevo". Introducimos un nombre para €l recurso y
elegimos entre cargar un archivo o una URL externa. Si elegimos la carga de archivo local, deberemos pinchar en
"Elegir archivo" y seleccionar el documento de nuestracomputadora. Si elegimos URL deberemosintroducir el enlace
a recurso de Internet. Parafinalizar pinchamos en "Guardar".

12.6. Utilizando el visualizador de datos

Podemos acceder al médulo de visualizacion de datos en € menu principal "Servicios'. Para saber mas consulta el
capitulo titulado "Utilizando €l visualizador de datos" donde se explica en detalle este médulo.

12.7. Utilizando el panel de control

El panel de control eslaprimeravistade los datos que vemos siempre a abrir laaplicaciony loguearnos en el sistema.
Cadausuario tiene su propio panel de control, que consiste generalmente en cuatro areas de gréficas en laparte derecha
y tres reas de acceso directo en la parte izquierda.
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d i @ Kenya HIS Maintenance Services
s

Dashboard
Insert Close Clear Insert Close Clear Insert Close Clear
Map views HIV + test rate maternity by province Fully immunised <1 year coverage
2010 province
ANC1 Coast [T 2010
Fully Immunised Coast =] 225 w0
20.0
17.5 25
15.0 20
125
10.0 15
7.5 10
5.0
25 s
Insert Close Clear 00 Y = 0 .
7 & il y @ & il L
& o°& 52 5 ‘9'9‘{\ & 4"\6‘ P & o°& & ‘9'9‘{\ qéd’ 4“\6‘ 3¢
Reports o PR & T a8 o P & e
L3 P L3
Immunisation cumulative coverage chart ] < <
Life cycle ] B HV+ test maternity B FIC Coverage
OPD top 10 new cases Total %] Insert Close Clear Insert Close Clear
PMTCT ] Immunisation overview Measles <1y coverage
Kenya Kenya
Safe delivery overview @
60 50
50 50
.
Insert Close Clear 40 40 “m_
30 30 .,
Report tables L
20 IJ[ 20 ‘I .
10 ‘\kt
10
o ——
o | e e |
o o o o [T T~ T ~ S T~ S T~ SN B SN
& & & & 7 1S 7 B A 5 A
& & & & S P R R o o
'PQ‘ ™ 'Pf-z o & ‘.@ oy I oéo
s @
& © ¢ v r-,“é’ < Oé‘
W EBCG Coverage M DPT 3 Coverage M Measles coverage
Measles coverage = FIC Coverage - Trend - Measles coverage

Personalizar las areas de acceso directo: Cada una de estas &reas podra contener unalista de objetos entre los que se
encuentren: Reportes (estandar), Documentos, exportaciones de Datamart, Tablas de reportes, vistas de mapas, RSS
de Salud. Si queremos afiadir un tipo de objeto a area de acceso directo pincharemos en el enlace de Insertar ubicado
encimadel érea. Para publicar €l listado necesitaremos afiadir los objetos uno por uno desde los menus de Servicios-
>Reportes. De las listas de reportes, tablas de reportes, gréficas, etc. podemos afiadir un objeto pinchando en el icono
de gréfico circular situado junto a objeto que queremos afiadir a panel de control.

Por giemplo, imaginemos que queremos afadir nuestros reportes estandar favoritos a panel de control. Primero
haremos | nsertar Reportes en unade | as éreas de acceso directo del panel de control, a continuacion vamos a Servicios-
>Reportesy pinchamosen Reportes Estandar. En lalistade reportes estandar podemos ubicar losreportes que queremos
y pinchar en €l icono de gréfico circular ubicado junto a cada uno de los reportes que deseamos afiadir a panel de
control. Cuando regresemos al panel de control veremos yalos tres reportes listados en €l area de acceso directo donde
hemos insertado |os reportes.

Utilizaremos el enlace Limpiar situado encima del area de acceso directo para vaciarla. Por su lado, €l enlace Cerrar
lo que hace es cerrar €l ment de insercion sin afiadir ninglin objeto nuevo.

Personalizar areas de gréficas: Hay un total de cuatro &reas de gréficas. Para insertar una gréfica en una de ellas
sencillamente pincharemos en Insertar y después en una de las gréficas de lalista. Utilizaremos el botén Cerrar para
cerrar € listado sin afiadir ningln grafico nuevo, y €l botén Limpiar para vaciar un area de gréfica. Estas graficas se
actualizarén cada vez que abramos el panel de control, mostraran autométicamente los datos de |a unidad organizativa
asociada al usuario, y actualizaran los datos cuando haya nuevos periodos disponibles.
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Utilizando el resumen de las tasas de reporte

dm@

Dashboard
Insert Close Clear Insert Close Clear Insert Close Clear
Map views Fully immunised <1 year coverage
ANC Utilization province
ANC1 Coast ] 5010
werage Trend
Fully Immunised Coast @ 20
Family Planning Attendance
25
FP Province Chart 2010
20
15
10
5
and prov of HIV o
Insert Close Clear /ention to TB patient & & F S P F O
Reports oéé S w\é‘e &F o & F
rate maternity by “ & T ¥
Immunisation cumulative coverage chart @ <
Life cycle =] on oveniew ® FIC Coverage
confirmed
OPD top 10 new cases Total @ 5 Insert Close Clear
PMTCT =] iew Measles <1y coverage
Kenya
Safe delivery overview |;|
60
50
Insert Close Clear 4
30
Report tables 20 \.\l\
o ._ —
1T IT—
[+ O LD D e e 6 0 .0 .0 0 0 0
& B M g g
& S gt DS @ R S o o
& edf‘,\év@\ R 8
= & <
h E,e{f' o8 qé‘
W BCG Coverage ®DPT 3 Coverage B Measles coverage
Measles coverage | FIC Coverage - Trend - Measles coverage

Kenya HIS

Maintenance

Services Log out

12.8. Utilizando el resumen de las tasas de reporte

Accedemos al resumen de |as tasas de reporte en el menu Servicios->Reportes. Los resimenes mostraran cuantos sets
de datos (formularios) han sido registrados por unidad organizativay por periodo. Podemos utilizar uno de los tres
diversos métodos que hay paracalcular laintegridad: 1) en base al botén Completar en la entrada de datos, 2) en base
aun conjunto de elementos de datos definidos como obligatorios, 0 3) en base al total de valores de datos registrados

paraun set de datos.

Para lanzar €l reporte haremoslo siguiente:
1. Seleccionar una unidad organizativa del &rbol desplegable.
2. Seleccionar uno de los métodos de integridad.

3. Seleccionar todos los sets de datos (que reportara sobre todos |os sets de datos para la unidad seleccionada) o bien
un solo set de datos (que reportara laintegridad de todos los hijos de la unidad seleccionada).

4. Seleccionar un tipo de periodo y un periodo como ta de la lista disponible para cada tipo de periodo. Avanzar
adelantey atras en los afios utilizando |os botones de Anterior y Siguiente.

5. El reporte aparecera autométi camente en pantalla.

6. Cambiar alguno de los parametros anterioresy el reporte se actualizard autométicamente.
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Data Completeness Report

Select organisation unit

ElKenya " [ Download as PDF ] [ Download as Excel ]
[ Central [ Downloadascsv || Configuration ]
=l Coast

=l Kilifi County
Kaloleni @ Based on complete data setregistrations
! Based on compulsory data elements
# Malindi

! Based on number of registered data values

m

[# Kwale County
[# Lamu County

Mombasa County Integrated RH, HIVAIDS, Malaria, TB & Nutrition IZ|
[# Taita Taveta County
[# Tana River County Pray Mext

[ Eastern ;J

[ Nairobi Manthly [=]

[# MorthEastern

B Nyanza MNovemnber 2010 IZ|

Data Completeness Report
Kilifi Integrated RH, HIWVAIDS, Malaria, TB & Nutrition

Name Actual Target Percent On time Percent
Amani Family Medical

Clinic 0 1 0.0 0 0.0
Amani Medical Clinic (Kilifi) 1 1 100.0 1 100.0
Bamba Health Centre 1 1 100.0 1 100.0
Bamba Medical Clinic 0 1 0.0 0 0.0
Bomani Dispensary 1 1 100.0 1 100.0
ChasimbaHIC 1 1 100.0 1 100.0
Chizi Medical Clinic 0 1 0.0 0 0.0

12.9. Utilizando los reportes de distribucion de las unidades organizativas

Podemos acceder a estos reportes en el menu lateral izquierdo en el médulo de Servicios->Reportes.

Los reportes de distribucion de las unidades organizativas son informes que muestran como estan distribuidas las
unidades en base a éreas geograficas y a diversas propiedades como tipo o pertenencia.

El resultado obtenido aqui puede procesarse en un reporte basado en tablas o en una gréfica.
Lanzando un reporte de distribucion:

Para lanzar un reporte primero seleccionaremos la unidad organizativa en la parte superior izquierda del arbol
de unidades. El reporte se basara en unidades organizativas ubicadas bajo la unidad seleccionada. Entonces
seleccionaremos el set de grupos de unidades organi zativas que deseamos usar, normalmente sera Tipo, Pertenencia,
Urbano/Rural, aungque también podemos definir este tipo de sets desde nuestro propio usuario. A continuacion
pincharemos en Obtener Reporte para obtener una representacion en tablas, u Obtener Gréfica para ver € mismo
resultado graficado.
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dHl@ Kenya HIS Maintenance
P

Organisation unit distribution report

Select organisation unit
=]
Central
Coast
Eastern
Nairobi

NorthEastern | Type | v |

Nyanza

Rift Valley | Getreport | | Getchart |

Western

| DownloadasPDF || Download as Excel |
Download as CSV
Type - Kenya
Organisation unit Dispensary Health Centre Hospital Nursing Home Private Medical Clinic

Central 335 413 32 16 490
Coast 190 781 g 3 121
Eastern 77 42 4 2 12
Nairobi 0 1 1 0 0
NorthEastern 94 248 1 a 58
Nyanza 4 824 1 0 4
Rift Valley 713 249 44 27 166
Western 1 1 3 0 0

12.10. Utilizando tablas dinamicas web

Una tabla dinamica web es una herramienta para mostrar y jugar con datos de indicadores y de elementos de datos
deformasencillay féacil. Empezaremos en el cuadro de seleccion de datos abiertos, seleccionando los tipos de datos,
gue pueden ser elementos de datos o indicadores. Seleccionamos a continuacion uno de los grupos para filtrar o 1o
dejamosen "Todos". Seleccionamos unafechadeinicio, unafechadediny untipo de periodo paraindicar qué periodos
gueremos incluir en latabla dinamica. Seguiremos seleccionando una unidad organizativa del arbol desplegable. Los
hijos del nivel inferior a de la unidad organizativa seleccionada también serén incluidos en la tabla dindmica. Para
terminar pinchamos en "Obtener datos'.

Después de cargar unatabladindmicaveremos que losindicadores (o elementos de datos, segin corresponda) aparecen
en la parte superior como columnas, mientras que los periodos y |as unidades organizativas se combinan en filas. S
gueremos pivotar latablapinchamos en el botdn "Pivotar" y sel eccionamos las nuevas dimensiones. Estas dimensiones
se mostraran como columnas en la tabla a momento de pinchar el botén "Pivotar".

En la tabla dinamica podemos también pinchar en cualquier celda y obtendremos un meni desde el cual tenemos
la opcion de visudizar € indicador, la unidad organizativa y el periodo relevantes en las diferentes variantes de
graficacion.

Para guardar los datos de la tabla dindmica en nuestra computadora local pincharemos en € botén de "Descargar
Excel", que contendra un documento de hoja de calculo con una pégina correspondiente a cada periodo.

12.11. Utilizando la gestion con datamart

Datamart es un set de tablas de labase de datos DHIS que se utilizan en todas | as herramientas de reporte y de andlisis
paraimportar los datos almacenados en el sistema. Datamart se genera en base alos datos registrados. Este interfaz de
usuario paralagestion permite controlar el proceso de conversion de los datos registrados en bruto en datos agregados
y copiarlos en el datamart.
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La pantalla de gestion de datamart permite seleccionar tipos de periodo, fechadeinicio y fechade fin, que controlarén
qué periodos seincluyen en el proceso del datamart. Por defecto seincluyen todos los elementos de datos, indicadores
y unidades organizativas.

El proceso de datamart puede demorar un tiempo considerable y utiliza de forma extensiva los recursos del servidor
DHIS2, de modo que es recomendable iniciar este tipo de procesos en un momento en que sea viable en entornos de
produccion. Los procesos de datamart se pueden planificar como tareas habituales en el médulo de administracién
de datos.

7






Setting up report functionality Data sources for reporting

Capitulo 13. Setting up report
functionality

13.1. Data sources for reporting

13.1.1. Types of data and aggregation

In the bigger picture of HIS terminology all data in DHIS are usualy called aggregated as they are aggregates
(e.g. monthly summaries) of medical records or some kind of service registers reported from the health facilities.
Aggregation inside DHIS however, which is the topic here, is concerned with how the raw data captured in DHIS
(through data entry or import)are further aggregated over time (e.g. from monthly to quarterly values) or up the
organisational hierarchy (e.g. from facility to district values).

13.1.1.1. Terminology

« Raw data refersto data that is registered into the DHIS 2 either through data entry or dataimport, and has not been
manipulated by the DHIS aggregation process. All these data are stored in the table (or Java object if you prefer)
called DataValue.

» Aggregated data refersto data that has been aggregated by the DHIS 2, meaning it is no longer raw data, but some
kind of aggregate of the raw data.

« Indicator values can also be understood as aggregated data, but these are special in the way that they are calculated
based on user defined formulas (factor * numerator/denominator). Indicator values are therefore processed data and
not raw data, and are located in the aggregatedindicatorval ue table/object. Indicators are calculated at any level of
the organisational hierarchy and these calculations are then based on the aggregated data values available at each
level. A level attribute in the aggregateddataval ue table refers to the organisational level of the orgunit the value
has been calculated for.

» Period and Period type are used to specify the time dimension of the raw or aggregated values, and data can be
aggregated from one period type to another, e.g from monthly to quarterly, or daily to monthly. Each data value has
one period and that period has one period type. E.g data values for the periods Jan, Feb, and Mar 2009, al of the
monthly period type can be aggregated together to an aggregated data value with the period Q1 2009 and period
type Quarterly.

13.1.1.2. Basic rules of aggregation

13.1.1.2.1. What is added together

Data (raw) can be registered at any organisational level, e.g. at at national hospital at level 2, a health facility at level
5, or at abigger PHC at level 4. Thisvariesform country to country, but DHIS isflexiblein allowing data entry or data
import to take place at any level. This means that orgunits that themselves have children can register data, sometimes
the same dataelementsastheir children units. The basic rule of aggregationin DHIS 2 isthat all raw data isaggregated
together, meaning dataregistered at afacility on level 5 is added to the data registered for a PHC at level 4.

It is up to the user/system administrator/designer to make sure that no duplication of data entry istaking place and that
e.g. dataentered at level 4 are not about the same services/visits that are reported by orgunit children at level 5. NOTE
that in some cases you want to have duplication of datain the system, but in a controlled manner. E.g. when you have
two different sources of datafor population estimates, both level 5 catchment population data and another population
data source for level 4 based on census data (because sum of level 5 catchments is not aways the same as level 4
census data). Then you can specify using advanced aggregation settings (see further down) that the system should e.g.
not add level 5 population data to the level 4 population data, and that level 3,2,1 population data aggregates are only
based on level 4 data and does not include level 5 data.

13.1.1.2.2. How data gets added together

How datais aggregated depends on the dimension of aggregation (see further down).
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Along the orgunit level dimension data is always summed up, simply added together. Note that raw data is never
percentages, and therefore can be summed together. Indicator values that can be percentages are treated differently
(re-calculated at each level, never summed up).

Along thetime dimension there are several possihilities, the two most common waysto aggregate are sum and average.
The user can specify for each data element which method to use by setting the aggregation operator (see further down).
Monthly service data are normally summed together over time, e.g. the number of vaccines given in ayear isthe sum
of the vaccines given for each month of that year. For population, equipment, staff and other kind of what is often
called semi-permanent data the average method is often the one to use, as, e.g. 'number of nurses working at afacility
in ayear would not be the sum of the two numbers reported in the six-monthly staffing report, but rather the average
of the two numbers. More details further down under 'aggregation operators.

13.1.1.3. Dimensions of aggregation

13.1.1.3.1. Organisational units and levels

Organisational units are used to represent the 'where' dimension associated with datavalues. In DHIS 2, organisational
units are arranged in a hierarchy, which typically corresponds to the hierarchical nature of the organisation or country.
Organisational unit levels correspond to the distinct levels within the hierarchy. For instance, a country may be
organized into provinces, then districts, then facilities, and then sub-centers. This organisational hierarchy would have
five levels. Within each level, a number of organisational units would exist. During the aggregation process, data is
aggregated from the lower organisational unit levelsto higher levels. Depending on the aggregation operator, data may
be'summed' or 'averaged' within agiven organisational unit level, to derive the aggregate total for all the organisational
units that are contained within a higher level organisational unit level. For instance, if there are ten districts contained
in a province and the aggregation operator for a given data element has been defined as 'SUM’, the aggregate total for
the province would be calculated as the sum of the values of the individual ten districts contained in that province.

13.1.1.3.2. Period

Periods are used to represent the 'when' dimension associated with data values. Data can easily be aggregated from
weeks to months, from monthsto quarters, and from quartersto years. DHIS 2 uses known rules of how these different
intervals are contained within other intervals (for instance Quarter 1 2010 is known to contain January 2010, February
2010 an March 2010) in order to aggregate data from smaller time intervals, e.g. weeks, into longer time intervals,
e.g. months.

13.1.1.3.3. Data Elements and Categories

The data element dimension specifies 'what' is being recorded by a particular data value. Data element categories
are actually degenerated dimensions of the data element dimension, and are used to disaggregate the data element
dimension into finer categories. Data element categories, such as '‘Age’ and 'Gender’, are used to record a particular
data element, typically for different population groups. These categories can then be used to calcul ate the overall total
for the category and the total of all categories.

13.1.1.4. Aggregation operators, methods for aggregation

13.1.1.4.1. Sum

The'sum' operator simply cal culatesthe sum of all datavaluesthat are contained within aparticular aggregation matrix.
For instance, if datais recorded on a monthly basis at the district level and is aggregated to provincial quarterly totals,
al data contained in all districts for a given province and al weeks for the given quarter will be added together to
obtain the aggregate total.

13.1.1.4.2. Average

When the average aggregation operator is selected, the unweighted average of all datavalueswithin agiven aggregation
matrix are cal culated.

It isimportant to understand how DHIS 2 treats null values in the context of the average operator. It isfairly common
for some organisational units not to submit data for certain data elements. In the context of the average operator, the
average results from the number of data elemements that are actually present (therefore NOT NULL) within a given
aggregation matrix. If there are 12 districts within a given province, but only 10 of these have submitted data, the
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average aggreate will result from these ten valuesthat are actually present in the database, and will not take into account
the missing values.

13.1.1.5. Advanced aggregation settings (aggregation levels)

13.1.1.5.1. Aggregation levels

The normal rule of the system is to aggregate all raw data together when moving up the organisational hierarchy, and
the system assumesthat dataentry is not being duplicated by entering the same services provided to the same clients at
both facility level and also entering an ‘aggregated’ (sum of all facilities) number at ahigher level. Thisisto moreeasily
facilitate aggregation when the same services are provided but to different clients/catchment populations at facilities
on level 5 and a PHC (the parent of the same facilities) at level 4. In this way afacility at level 5 and a PHC at level
4 can share the same data elements and simply add together their numbers to provide the total of services provided
in the geographical area.

Sometimes such an aggregation is not desired, simply because it would mean duplicating data about the same
population. Thisisthe case when you have two different sources of datafor two different orgunit levels. E.g. catchment
population for facilities can come from a different source than district populations and therefore the sum of the facility
catchment populations do not match the district population provided by e.g. census data. If thisis the case we would
actually want duplicated data in the system so that each level can have as accurate numbers as possible, but then we
do NOT want to aggregate these data sources together.

In the Data Element section you can edit data elements and for each of them specify how aggregation is done for each
level. In the case described above we need to tell the system NOT to include facility data on population in any of the
aggregations above that level, as the level above, in this case the districts have registered their population directly as
raw data. The district population data should then be used at al levels above and including the district level, while
facility level should useits own data.

13.1.1.5.2. How to edit data element aggregation

Thisis controlled through something called aggregation levels and at the end of the edit data element screen thereisa
tick-box called Aggregation Levels. If you tick that one you will seealist of aggregation levels, available and selected.
Default is to have no aggregation levels defined, then al raw datain the hierarchy will be added together. To specify
the rule described above, and given a hierarchy of Country, Province, District, Facility: select Facility and District as
your aggregation levels. Basically you select where you have data. Selecting Facility means that Facilities will use
data from facilities (given since this is the lowest level). Selecting District means that the District level raw data will
be used when aggregating data for District level (hence no aggregation will take place at that level), and the facility
datawill not be part of the aggregated District values. When aggregating data at Province level the District level raw
data will be used since thisis the highest available aggregation level selected. Also for Country level aggregates the
District raw datawill be used. Just to repest, if we had not specified that District level was an aggregation level, then
the facility data and district data would have been added together and caused duplicate (double) population data for
districtsand al levels above.

13.1.2. Data mart

The purpose of the data mart is to provide pre-processed data to external data analysis and reporting tools. The
data mart consists of two tables, aggregateddatavalues and aggregatedindicatorvalues in the DHIS 2 database. The
values in the data mart are aggregated versions of the raw data found in the datavalue table as well as calculated
indicator values. Aggregation can take place over time (e.g. from monthly data to aggregated quarterly values), or
aong the organisation unit hierarchy levels (e.g. from PHU data to aggregated district totals). The data mart can store
al kinds of such aggregated values. The data mart is as such just a processed ‘copy' of the data values and it can be
emptied and regenerated at any time, and the tables are read only tables. The metadata in the two data mart tables are
referenced by internal identifiers, such as dataelementid, organisationunitid which refer to the tables like dataelement
and organi sationunit, see 'How to make use of the data mart in external tools for more on this.

13.1.2.1. The data mart export process

The DHIS2 Data Mart handles the aggregation of data across multiple dimensions (organisation unit hierarchy, orgunit
group hierarchy, time, etc) and can be controlled through thisinterface. Sel ect the organi sation unit level swhich should
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be aggregated, the start date and end date, and press "Start export”. The data mart process will be executed in the
background, and a full report of the export process will be updated regularly so that you can determine the state of
the process. See the section on "Scheduling" in the data administration module for information on how this process
can be triggered to run automatically.

13.1.2.1.1. Data element categories in the data mart

Each data value for a data element has a reference to a category option combo, which is a combination of the
disaggregations for the data value, e.g. (male,<5y) or (In PHU, <1y). These disaggregations are exported as they are
to the data mart, and no aggregation is done on this dimension. See the data elements section for more on data element
categories and the resource tables section for more information on how to do aggregation on these categories.

13.1.2.1.2. Adding new data to an existing data mart

When you add new data to an existing data mart the new values will be appended to the existing so that the data mart
grows for each new process if new selections (such as new periods) have been made. If any of the selected values are
already in the data mart, then the old will be replaced by the newly generated values.

13.1.3. Resource tables

Resource tables provide additional information about the dimensions of the data in a format that is well suited for
external tools to combine with the data mart tables. By joining the data mart with these resource tables one can easily
aggregate along the data element category dimension or data element/indicator/organisation unit groups dimensions.
E.g. by tagging al the dataval ueswith the category option male or female and provide thisin aseparate column 'gender’
one can get subtotals of male and femal e based on data values that are collected for category option combinationslike
(male, <5) and (male,>5). Seethe Pivot Tables section for more examples of how these can be used. orgunitstructureis
another important table in the database that hel psto provide the hierarchy of orgunitstogether with the data. By joining
the orgunitstructure table with the data mart tables you can get rows of data values with the full hierarchy, e.g. on the
form: OU1, OU2, OU3, OU4, DataElement, Period, Value (SierralLeone, Bo, Badija, Ngelehun CHC, BCG <1, Jan-10,
32) Thisformat makes it much easier for e.g. pivot tables or other OLAP tools to aggregate data up the hierarchy.

13.1.4. Report tables

Report tables are defined, cross-tabulated reports which can be used as the basis of further reports, such as Excel Pivot
Tables or smply downloaded as an Excel sheet. Report tables are intended to provide a specific view of data which
is required, such as "Monthly National ANC Indicators’. This report table might provide all ANC indicators for a
country, aggregated by month for the entire country. This data could of course be retrieved from the main datamart,
but report tables generally perform faster and present well defined views of data to users.

1) Importante

It istherefore important to keep in mind that when the aggregation strategy of the systemis set to "Batch”, the
data for each report table must also be present in the data mart.

13.2. How to create report tables

To create a new report table, go to the Report tables section of the Reports module (Reports -> Report Table). Above
thelist of standard reports, usethe " Add report table" or " Add Dataelement Dimension Table" buttons. A regular report
table can be used to hold data on data el ements, indicators or dataset compl eteness, while Datael ement dimension tables
are used to include data element categories in report tables. Creating the tables are done in the same way, however,
the only exception being when choosing data.

To create a report table, you start by making some general choices for the table, the most important of which is the
crosstab dimension. Then, you choose which data elements, indicators, datasets or data element dimensions you want
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to include. Finally you select which organisation units and time periods to use in the report table. Each of these steps
are described in detail below.

13.2.1. General options

Crosstab dimensions

Y ou can cross-tab one or more of the following dimensions: data element/indicator, orgunit, and period, which means
that columns will be created based on the values of the dimensions chosen, e.g. if indicators is selected you will get
column names in the table reflecting the names of the selected indicators.

For example, if you cross-tab on indicators and periods, the column headers will say "<indicator title> <period>". The
organisation units will be listed as rows. See screenshot for clarification:

If you cross-tab on indicators and organisation units, the column headers of the table will say "<indicator title>
<organisation unit>". Now the periods will be listed as rows. See screenshot for clarification:

Note that the options made here regarding crosstab dimensions may have consequences for what options are available
when using the report table as a data source later, for example for standard reports.

Sort order

Affects the rightmost column in the table, allows you to choose to sort it low to high or high to low.
Top limit

Top limit allow you to set a maximum number of rows you want to include in the report table.
Includeregression

This adds additional columns with regression values that can be included in the report design, e.g. in line charts.

13.2.2. Selecting data

Indicator /Data elements

Here you select the data el ements/indicators that you want to include in the report. Use the group filter to more easily
find what you are looking for and double click on the items you want to include, or use the buttons to add/remove
elements. Y ou can have both data elements and indicators in the same report.

Data sets

Here you select the data sets that you want to include in the report. Including a data set will give you data on the
data completeness of the given set, not data on its data elements. Double click on the items you want to include, or
use the buttons.

13.2.3. Selecting report parameters

There are two ways to select both what organisation units to include in a report, and what time periods should be
included: relative, or fixed. Fixed organisation units and/or periods means that you select the units/periods to include
in the report table when you create the report table. Using relative periods, you can select the time and/or units as
parameters when the report table is populated, for example when running a standard report or creating a chart. A
combination is also possible, for example to add some organisation units in the report permanently while letting the
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users choose additional. Report parameters is discussed below. In general, using fixed organisation units and/or time
periods are an unnecessary restriction.

Fixed Organisation Units

To add fixed organisation units, click "Toggle fixed organisation units'. A panel will appear where you can choose
orgunitsto alwaysincludein thereport. If you leaveit blank, the users select orgunits when running the report through
the use of report parameters. Use the drop down menu to filter organisation units by level, double click or use the
buttons to add/remove.

Fixed Periods

To add fixed periods, click "Toggle fixed organisation units'. A panel will appear where you can choose periods to
aways include in the report. If you leave it blank, the users select periods when running the report through the use
of report parameters. Use the drop down menu to choose period type (week, month, etc), the Prev and Next button to
choose year, and double click or use the buttons to add/remove.

Relative periods

Instead of using fixed/static periods like 'Jan-2010' or 'Q1-2010', more generic periods can be used to create reusable
report tables, e.g. for monthly reportsthe period 'Reporting month' will simply pick the current reporting month selected
by the user when running the report. Note that all relative periods are relative to a "reporting month”. The reporting
month is either selected by the users, otherwise the current month is used. Here is a description of the possible relative
periods:

« Reporting month:

Use this for monthly reports. The month selected in the reporting month parameter will be used in the report.
* Monthg/Quartersthisyear:

This will provide one value per month or quarter in the year. Thisis well suited for standard monthly or quarterly
reports where all month/quarters need to be listed. Periods that still have no data will be empty, but will always
keep the same column name.

e Thisyear:
Thisisthe cumulative so far in the year, aggregating the periods from the beginning of the year up to and including
the selected reporting month.

* Months/Quarterslast year:

This will provide one value per month or quarter last year, relative to the reporting month. This is well suited for
standard monthly or quarterly reports where all month/quarters need to be listed. Periods that still have no data will
be empty, but will always keep the same column name.

e Last year:
Thisisthe cumulative last year, relative to the reporting month, aggregating all the periods from last year.
Example- relative periods

Let's say we have chosen threeindicators: A, B and C, and we have also chosen to use the relative periods 'Reporting
month' and 'This year' when we created the report table. If the reporting month (selected automatically or by the user)
is for example May 2010, the report table will calculate the values for the three selected indicators for May 2010 (=
the 'Reporting month') and the accumul ated values for the three selected indicators so far in 2010 (= so far 'Thisyear").

Thus, wewill end up with six valuesfor each of the organi sation units: "Indicator A May 2010", "Indicator B May 2010"
"Indicator C May 2010", "Indicator A so far in 2010", "Indicator B so far in 2010" and "Indicator C so far in 2010".

Report parameters

Report parameters make the reports more generic and reusable over time and for different organisation units. These
parameters will pop up when generating the report table or running a report based on the report table. The users will
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select what they want to see in the report. There are four possible report parameters, and you can select none, al, or
any combination.

* Reporting month:
This decides which month will be used when the system is choosing the relative periods. If the box it not checked,
the user will not be asked for the reporting month when the report is generated - the current month will then be used.
« Grand parent organisation unit:
Select the grand parent of all the orgunit children and grand children you want listed in the report. E.g. a selected
region will trigger the use of the region itself, all its district, and all their sub-districts.
e Parent organisation unit:
Select the parent of al the orgunit children you want listed in the report. E.g. a selected district will trigger the use
of thedistrict itself and all its children/sub-districts.

¢ Organisation unit:
Thistriggers the use of this orgunit in the report. No children are listed.
Example - report parameters

Continuing with the example on relative periods just above, let's say that in addition to 'Reporting month', we have
chosen 'Parent organisation unit' as areport parameter when we created the report table. When we're running the report
table, we will be asked to select an organisation unit. Now, let's say we choose "Region R" as the organisation unit.
"Region R" has the children "District X" and "District Y".

When thereport isrun, the system will aggregate datafor both "District X" and "District Y". Thedatawill be aggregated
from the lowest level where they have been collected. The values for the districts will be aggregated further to give
an aggregated value for "Region R".

Thus, the report table will generate the six values presented in the previous example, for "District X", "District Y"
and "Region R".

13.2.4. Data element dimension tables

These tables enable the use of data element categories in report tables. There are two differences from regular report
tables. Thefirstisthat it isnot possibleto select crosstab dimensions, asthe columnswill always be the disaggregations
from the category combinations. The other is the actual choice of data. Only one category combination can be added
per report, and only data elements from the same category combo can be selected.

Subtotalsand thetotal will also beincluded inthetable, e.g. agender (male, female) + EPI age(<1, >1) category combo
would give the following columns: male+<1, male+>1, Femae+<1, femae+>1, mae, female <1, >1, total.

Selecting data

Use the drop down menu to choose category combinations. The data el ements using this category combination will be
listed. Double click to add to the report, or use the buttons.

13.2.5. Report table - best practices

To make the report tables reusable over time and across orgunits they can have parameters. Four types of parameters
are allowed; orgunit, parent orgunit (for listing of orgunitsin one area), grand parent orgunit and reporting month. As
a side note it can be mentioned that we are looking into expanding this to include reporting quarter and year, or to
make that period parameter more generic with regard to period type somehow. The ability to use period as a parameter
makes the report table reusable over time and as such fits nicely with report needs such as monthly, quarterly or annual
reports. When areport isrun by the user in DHIS 2, the user must specify the valuesfor the report tablesthat are linked
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to thereport. First the report tableis re-generated (deleted and re-created with updated data), and then the report isrun
(in the background, in Jasper report engine).

Report tables can consist of values related to data elements, indicators or data completeness, which is related to
completeness of reporting across orgunitsfor agiven month. Compl etenessreportswill be covered in aseparate section.

There arethree dimensionsin areport table that identify the data; indicators or data elements, orgunits and periods. For
each of these dimensions the user can select which metadata values to include in the report. The user must select one
or more data elements or indicators to appear in the report. The orgunit selection can be substituted with a parameter,
either one specific orgunit or an orgunit parent (making itself and all its children appear in the report). If one or more
orgunits are selected and no orgunit parameter is used, then the report is static with regard to which orgunitsto include,
which in most casesis an unnecessary restriction to areport.

Using relative periods

The period selection is more advanced as it can in addition to specific periods like Jan-09, Q1-08, 2007 aso contain
what is called relative periods. As report usualy is run routinely over time a specific period like Jan-09 is not very
useful in areport. Instead, if you want to design a monthly report, you should use the relative period called Reporting
Month. Then you must also include Reporting Month as one of your report parameters to let the system know what
exactly is the Reporting Month on the time of report generation. There are many other relative periods available, and
they all relate to the report parameter Reporting Month. E.g. the relative period called So far this year refers to the
accumulative value for the year incl. the Reporting Month. If you want a trend report with multiple periods in stead
of one aggregated period, you can select e.g. ‘Months this year', which would give you values for each month so far
in the year. Y ou can do asimilar report with quarters. The ideais to support as many generic report types as possible
using relative periods, so if you have other report needs, please suggest new relative periods on the mailing list, and
they might be added to the report table options.

Cross-tabbing dimensions

Cross tabbing is a very powerful functionality in report design, as the typical DHIS 2 data table with references to
period, data element/indicator and orgunit makes more advanced report design very difficult, as you cannot put e.g.
specific indicators, periods or orgunits on specific columns. E.g. by cross-tabbing on the indicator dimension in an
indicator report table you will get the indicator names on the column headers in your report, in addition to a column
referencing orgunit, and another column referencing period. With such atable design you could drag and drop indicator
namesto specific columns or chart positionsin theiReport software. Similarly you can crosstab on orgunits or periods
to make their names specifically available to report design. E.g. by cross-tabbing on periods and selecting the two
relative periods 'Reporting month' and 'Thisyear', you can design reportswith both the last month and the accumulative
annual value for given month as they will be available as column headers in your report table. It is also possible
to combine two dimensions in cross-tabbing, e.g. period and indicator, which makes it possible to e.g. look at three
selected indicators for two specific relative periods. This would e.g. make it possible to make a table or chart based
report with BCG, DPT3 and Measles coverage, both for thelast month and the accumul ative coverage so far inthe year.

Allinal, by combining the functionality of crosstabbing, relative periods and report table parameters you should have
atool to support most report scenarios. If not, wewould be very happy to receive suggestionsto further improvementsto
report tables. Asaready mentioned, we have started to look at more fine-grained parametersfor the period dimension as
the 'Reporting month' does not cover enough, or at least is not intuitive enough, when it comesto e.g. quarterly reports.

13.3. Report table outcome

When the report table is run, the system will calculate values for specified indicators/data el ements/data sets, orgunits
and periods. The datawill be presented in DHIS 2 in atable layout. The column headers will correspond to the cross-
tab dimension you have selected. An example report table showing ANC coverage for a district in The Gambia, is
shown below. Here the indicator and the periods are cross-tabbed, as can be seen from the column headers.

Abovethetablethere are six buttons; five download buttons and one Back button. Clicking the Back button will simply
take you back to the previous screen. The function of the five download buttons, are presented below the screenshot:
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The five download buttons

* Download as Excdl:

Downloads a generated Excel file you can open in Excel.
» Download as CSV:

Downloads a generated .csv file. CSV stands for Comma Separated Values. It's atext file with the file ending .csv.
Each linein thefile correspondsto arow in the table, while the columns are separated with semi colons (;). Thefile
can be opened in atext editor aswell asin a spread sheet program (such as Excel).

» Download as PDF:
Downloads agenerated pdf file. The datawill be presented in asimilar layout as the generated table you are already
viewingin DHIS 2.

» Download as Report:
Downloadsa"styled" pdf file. In addition to present the datain atable layout, thisfile also presents achart, showing

the aggregated data from all the chosen periods and the parent organisation unit chosen for the report table. The
report is generated using the Jasper report engine.

* Download as JRXML:
Downloads the design file for the generated Report described in the previous bullet. The design file (with the file

ending .jrxml) can be opened in the Jasper iReport Designer software. If you plan to design standard reports, this
isthe starting point.

13.4. Standard reports

13.4.1. What is a standard report?

A standard report isamanually designed report that presents manually chosen datain amanually specified layout. Still,
it'shighly flexible, asit can be designed to be reused over and over again, by making use of the powerful report tables.

A standard report can present any value from any table in the DHIS 2 database, but for the report design, we want
the reports to be flexible, so we want to connect the reports to tables that changes through time. The report tables are
thereforeideal for the report design.

13.4.2. Designing Standard reports in iReport

Jasper iReport Designer isatool for creating reports that can be used as Standard Reportsin DHIS 2. Thetool allows
for the creation of standard report templates that can easily be exported from DHIS 2 with up to date data. The process
of creating reports involves four major steps:

1. A report table must be created in DHIS 2 with the indicators/data el ements/datasets to be used in the report.

2. You haveto run the report table and download the design file (Click the "Download as JRXML" button).

3. Open the downloaded .jrxml file using the free software Jasper iReport Designer to edit the layout of the report.
4. The edited report can then be uploaded to DHIS 2 to be used as a standard report.

If you want to preview your report during the design in iReport, you actually have to upload your file to DHIS 2 to
see how it looks.

These four steps will be describe in detail in the coming sections. In general, when you are making standard reports
you should have a clear idea of how it should look before you even make the report table, as how the report table
is designed has implications for how the report can be formatted in iReport. For example, what crosstab dimensions
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are selected in the report table has consequences for what crosstabs are available for the standard report, and it has
consequences for what types of charts you can make.

13.4.2.1. Download and open the design file

Note: If you have not created a report table yet, you have to do so. See section "How to create report tables’ to do so.

Locate your desired report table and run it by clicking the green circle with a white arrow inside. When the report is
shown, click the "Download as JRXML" button to download the design file. Then open that file in the Jasper iReport
Designer software.

13.4.2.2. Editing the report

Y ou are now ready to edit the layout of the report. The main iReport window consists of a"Report Inspector” to theleft,
the report document in the middle, a "Palette” area on the upper right hand side and a "Properties’ area on the lower
right hand side. The "Report Inspector" are used for selecting and examining the various properties of the report, and
when selecting an item in the inspector, the "Properties” panel changes to display properties relating to the selection.
The"Palette” isused for adding various elements, e.g. text boxes, images and charts to the document.

Note: If you cannot see the Palette or Properties sidebar, you can enable them from the menu item called "Window"
on the menu bar.

The iReport document is divided into seven main bands, divided by layout separators (the blue lines). These lines are
used to decide how big each of the areas should be on the report.

The areas dl have different purposes:

» Title- areafor thetitle of the report

» Page header - areafor the page header

* Column header - areafor column headers (for the table)

e Detail 1 - areawhere the actual report datawill be placed

» Column footer - areato make footer of the table

« Pagefooter - area for the page footer

e Summary - elementsin thisareawill be placed at the end of the report

By default you will see that only the Title, Column Header and the Detail 1 bands have data. For most reportsthisis
OK. TheTitle band is suitable for atitle and e.g. a chart. Datafields entered into the Detail 1 areawill be iterated over
to create atable. For example, if afield called "datalementname” is placed in the Detail 1 band, all data elementsin
the report table will be listed here. We'll come back to data fields management just alittle below.

The unused bandsin the report are shrinked to add more space for your report data. Y ou can however increase/decrease
the band height asyou like. There are two waysto do that. The first way issimply to drag the blue band-line as shown
below.

The other way to adjust the band height isto select aband in the "Report Inspector”, and then adjust the "Band height”
value in the "Detail 1 - properties’ areain the lower right corner.

Asthefields are already present on the report, you probably don't want to do anything than just fix the layout and drag
fields around. Y ou can also resize the fields by dragging the side, top or bottom lines. If you want to change the text
in the column headers, you simply double click the field and change the text.

To add the afield to the table, we simply drag it to the Detail 1 band from the "Report Inspector”. The column header
will be added automatically.

By double clicking the box, the text can be edited. The format of the text, such as size, font and alignment, can be
adjusted with the tools above the document.
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NOTE: Fields starting with " $F" present values that are retrieved from the database every time the report isrun.
The values here will vary, so do not change these fields unless you want a static value here!

13.4.2.3. Text

There are two types of text in iReport: «Text labels» and «Text fields» (data fields). They work in different ways,
and should be used for different purposes. The main point is that text fields are just placeholders that will be filled
with the correct text from the report table when the report is run, while text labels will stay the way they are when
the report isrun.

13.4.2.3.1. Static text

Static text are text plain text labels that can be edited normally. There are two ways to edit text labels:
« By double clicking in the text box
< By using the Static text properties in the Properties panel

13.4.2.3.2. Text fields

Text fields are formulas that will befilled from the report table when the report is run. Unlike static text, these can not
be edited in a norma way. However, they can be manipulated in various ways to ensure that the desired output will
be produced. There are three ways to edit the text fields:

< By right clicking on the text box and selecting Edit expression
« By double clicking the text field (not recommended, as this will not bring up the expression editor)

« By using the Text field properties in the Properties panel

Text fields can represent either numbers or text, so that they can be used both for showing for example names of district
or for numeric values. It is therefore important the the Expression class, seen in the Text field properties matches the
Text field expression. For the default text fields in the .jrxml file downloaded from DHIS 2 this is not a problem,
but it isimportant when making new text fields. The two most important Expression classes are java.lang.Double for
numbers and java.lang.String for text.

13.4.2.3.2.1. Example

For example, let us say you have a quarterly report where you would like to add a new column with the yearly total.
Y ou therefore add a new Static text field to the column header band, and a Text field to the details band in. By default,
new Text fields are set to java.lang.String (text). However, the yearly total column will be filled with numbers. We
therefore have to change the Expression class for the new text field to java.lang.Double:

When we edit the text field expression, we see the Expression editor window with al the available columns from the
report table. We can see here that each of these are marked with what type they are - text or number. What we need to
make sure of is therefore that the expression class we choose for the text field matches the actual expression.

13.4.2.4. Filtering the table rows
In the default table exported from DHIS 2, there are some rows that it might be better to leave out of the table, and

some that it would be preferable to have at the end. For example, when making atable based on areport table with the
«parent organisation unit» parameter, the default table might have arow with the national level somewherein between
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al theregions. In iReport, this can be changed so that the «parent organisation unit» appears at the bottom of the table.
Thisinvolves two steps that will be explained below. Note that thiswill not work where there is only one organisation
units, and it is therefore most useful when using the «parent organisation unit» or «grand parent organisation unit»
parametersin the report table.

13.4.2.4.1. Hiding the «parameter organisation unit» from the table

We exclude the "paramter organisation unit" from the table by using a property in the Details band called "Print when
expression”. To set a Print when expression, start by selecting the Detail band in the Report inspector, then edit the
Print when expression in the properties panel.

The Expression editor window should now appear. What we must do isto create an expression that checks if the row
being generated is the row with the organisation unit given as a parameter. The report table contains a column that we
can use for this called organisation_unit_is_parent. To exclude the row with the parameter organisation unit, double
click on organisation_unit_is parent in the list to copy it to the expression area, then add .equals(" No") at the end
so that the codeis:

$F{organisation_unit_is parent}.equals(" No")

Thistells the report engine to only print table rows where the organisation unit is not the parent organisation unit.

13.4.2.4.2. Putting the "param organisation unit" at the bottom of the table

Instead of removing the "param organisation unit" from the table entirely, it is aso possible to put it at the bottom (or
top) of thetable. Thisis done by using the sort functionality explained in the next section, and choosing to sort first by
"organisation_unit_is_parent”. Other sorting options can be added in addition to this, for example to make alist where
the param organisation unit is at the bottom of the table, with the other organisation unitslisted al phabetically aboveit.

13.4.2.4.3. Hiding other rows

Using the expression editor it isal so possibleto exclude other rowsfrom thetable, in addition to the parent organisation
unit as was explained above. In Ghana, for example, al regions have a «fake district» which is the name of the region
in square brackets. This can also be excluded from the table using the Print when expression that wasintroduced above.
To to this, follow the instructions above to bring up the Expression editor window. Then, we use Java expressions to
test whether or not the row should be hidden.

13.4.2.4.3.1. Example - removing rows with organisation units starting with [

Example - removing rows with organisation units starting with [
($F{organisationunitname}.char At(0) !'="[")
This makes the report skip any rows where the first character of the organisation unit nameis|.

It isaso possible to combine several of these expressions. To do this we put the expressionsin a parenthesis with the
two characters & & in between. For example, to make a table that leaves both organisation units whose name starts
with [ and the parent organisation unit, we can use the following expression:

($F{organisationunitname}.char At(0) !'="[")& & $F{organisation_unit_is_parent}.equals(" No")

13.4.2.5. Sorting

Often you will be making reports where the first column is organisation unit names. However, it can be a problem that
the list of organisation units are not sorted alphabetically. This can be fixed in iReport through afew simple steps.

In the report inspector, right click on the name of the report (by default thisis dpt) and select Edit query.
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A Report query window will appear. Click on the Sort options button.

A Sorting window as show below will appear. Here, we can add our sorting options. Click the Add field button. Another
small window will show up, with a drop down menu where you can choose Sort by organisationunitname to have the
table sorted alphabetically by name.

Click OK - Close - OK to close the three windows. The table should now be sorted.
13.4.2.6. Changing indicator/data element names

By default, the reports from DHIS 2 uses the short names for indicators and data elements in reports and charts. In
some cases these are not always very meaningful for third parties, but with some work they can be given custom names
through iReport. Thisis useful for example if you are making a report with indicators as rows and periods as column,
or for charts with indicators.

To change the names of an indicator or data element, we have to edit its «expression» or formula, for example by right
clicking the text box and choosing Edit expression to bring up the Expression editor.

Next, we haveto insert some Javacode. In thefollowing example, wewill bereplacing the shortname of threeindicators
with their proper names. The code searches for the shortname, and then replaces it with a proper name.

($F{indicatorname}.equals(" Bed Util All")) ? " Bed Utilisation - All Wards"

($F{indicatorname}.equals(" Bed Util Mat")) ? " Bed Utilisation - M ater nity"

($F{indicatorname}.equals(" Bed Util Ped")) ? " Bed Utilisation - Paediatric"

$F{indicatorname}

From this, we can see a pattern that is reusable for more general cases.

 For each indicator or data el ement we want to change the name for, we need one line
e Eachlineis separated by acolon :

» Wefinish the expression with a «regular» line

Each line has the same format, where the red text is the shortname, the blue text is what we want to insert instead.

The same expressions can be used for example when having indicator names along the category axis of a chart.
13.4.2.7. Adding horizontal totals

By using the expression editor, it is possible to add a column to the table with totals for each row. In the following
example, we will make atable with three months as columns as well as a column with the totals for the three months.

We start by dragging atext label into the table header and changing its text to "Total", and dragging a text field into
the details row.
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Aswas discussed in the section on "Text field", we have to change the properties of the new text field so that it can
display numbers. To do this, change the "Expressions Class' in the properties panel to "java.lang.Double".

Right click the text field and choose "Edit Expression”. Thiswill bring up the "Expressions editor”. Asthe expression,
we want to sum up al the columns. In this case we have three value expressions we want to sum up: " September”,
"October 2010", "November 2010". The name of these fields will vary depending on the crosstab dimension you have
chosen in the report table. In our case, the expression we make is "$f{ September} +$f{ October 2010} +$f{ November
2010} ":

Each row of the table have atotals column to the right.

13.4.2.8. Groups of tables

There are caseswhen it can be useful to have several tablesin one report. This can be done using Report groups. Using
this functionality, one can for example create a report one table for each indicator, or one table of each organisation
unit. In the following, we will go through the steps needed to make a report with three indicators, each represented in
onetable. It isimportant that the report table does not crosstab on indicators when we want to make groups of tables
based on indicators.

In our example, the .jrxml file downloaded from DHIS 2 will by default have one column for organisation unit and on
for indicators (assuming we have chosen periods as the only crosstab dimension). We start by removing the indicator
column, since thisin not needed in our case, and realign the other fields to fit the report.

Next, we create out Report group. Go to the report insepctor, right click on the report name (dpt is the default) and
choose Add Report Group.

A window will appear, with areport group wizard. Select a name for the group, in this case we choose «Indicator».
In the drop down menu, we can select what columns in the report table we want the groups to be based on. So, if we
wanted one table for each organisation unit, we would choose organisation unit name as the report object to group
according to. However, since we are grouping by indicatorsin this example, we choose indicatorname. Then click next.

The next step isto select whether or not we want a separate Group header and Group footer band for each report group.
In this case, we choose to include both. Click Finish, and the group bands should appear in the report.

If you upload and run the report, it will now create one table for each indicator. However, it will not look very good
as there will be no header row over each table - only one header at the top of each page. Also, there is no indication
asto which table is showing which indicator. In the following, we will fix this.

Instead of having the title row in the column header, we can instead move it to the Group header. This will make the
heading show up above each individual table. Furthermore, we can add a heading to each table with the name of the
indicator.

Move the column headers from the Column header band to the Indicator group header band.

Next, add atext field to the Indicator group heading band, and edit it's expression to display the indicator name.

The report should now have three tables, one for each indicator. Each table will have a heading with the name of the
indicator, and also atable header row.

13.4.2.8.1. Sorting and grouping

When using grouping, some precautions must be taken with regards to sorting. Notably, when adding sorting
parameters, whatever parameter is used as basis for the grouping must come first. Thusif you are grouping the report
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by indicator, and want sort the organisation units alphabetically, you have to choose to sort first by indicator, then by
organisation unit name as shown below. For instructions on how to add sorting, see the sorting section above.

13.4.2.9. Charts

By default, a 3D bar chart isincluded in the .jrxml file that is downloaded from DHIS 2. Thisis set up so that only
data from the «parameter orgnisation unit» (often the parent or grand parent) is used. Usually, thisis a good solution.
Since it isthe default, we will start by looking at bar charts, before looking at line charts.

13.4.2.9.1. Bar charts

Bar charts are the default chart type in DHIS 2. In this section, we will look at how to make a bar charts like the one
above, comparing the value of one inidcator in several districts. To edit the default chart in iReport, right click on it
and choose Chart data.

A window will appear. By default, the Filter expression isfilled in so that only data for the parent organisation unit
will be displayed. If for some reason you do not want this, simply delete the text in the text box. In this case we do
NOT want thefilter, as we are making a chart showing a comparison across districts. To continue, click the details tab.

Under details, you see thelist of seriesfor the chart. By default, one seriesis created per crosstab column. In this case,
we are looking at data for one indicator for the whole of 2010, for a number of districts. The indicator is along the
crosstab dimension.

To make changes to a series, select it and click modify. Another window will appear where there are four areas that
can be edit. Thethreefirst are required, but it is sufficient to add an empty quote («») in one of the first two.

The first box is a text field where the name of the series can be inserted or edited. Thisis the field that will be used
tofill the text in the legend box (shown below).

However, if you want to have the name of each bar along the x-axis of the chart instead of using the legend, this can
be done by adding whatever text you want to present in the Category expression field, or by inserting an expression
to have it filled automatically when the report is run. In this case, we want to have one bar for each organisation unit.
We therefore edit the category expression by clicking on the button to the right.

As the expression, we chose organisationunitname, as shown below.

When we arefinished, the series editor should ook like below. Click OK, then Closeto close the Chart Detail swindow.

If you add a good description in the Category expression area, you can leave out the legend box. Thisis done in the
Report properties panel of iReport, where you can also edit many other details of the chart.

We can also add atitle to the chart, for example the name of the indicator. Thisis aso done in the Chart properties
panel, under Title expression.

The Expression editor window will appear, where you can enter the title. Note that the title must be in quotes, as
shown below.
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The chart is now ready.

13.4.2.9.2. Line charts

Line charts can be useful in many circumstances. However, to make line charts the report data (report table) must be
suited for it. Thus if you want to make a line chart, it is important that the report table does not have periods in the
crosstab dimension. Examples where thisis useful isif you are making areport for a single organisation unit with one
or more indicators, or if you are making areport with one indicator and one or more organisation units.

Below, we will go though the steps needed to make a report with a line chart showing the development of three
indicators over one year, for one organisation unit. We start by making a report table with the choices shown below:

When we open theresulting .jrxml-filein iReport, the default line chart isincluded. Since we want to make aline chart,
we delete this chart and drag a new chart element into the report from the Palette panel.

Assoon aswe drag the Chart element into the report, awindow will appear. We choose the Line chart, as shown below.

A chart wizard will appear. Click next in the first step, then Finish in the next - we will add the data later.

Next, adjust the size and position of the chart in your report. Then, we will add one data series for each of our three
indicators. Right-click on the chart and choose Chart data. If you are making a chart with one indicator and several
organisation units, you probably want to make afilter expression so that only datafrom the paramter/parent organi sation
unit isused in the chart. To do this, add this line to the Filter expression area:

$F{organisation_unit_is parent}.equals(" Yes")

In our example, we only have on organisation unit, so thisis not necessary. Next, click the details tab to see alist of
the seriesin the chart. For now, this list is empty, but we will add one series for each of our three indicators. To add
aseries, click the Add button.

In the window that appears, enter the name of the first of the indicators in the Series expression window. Remember
to put the name in quotes. In the category expression (along the x-axis) we want the months, so we use the button next
to the field to open the Expression editor and add periodname.

In the value expression, we add the actual datavaluesfor our first indicator. Use the Expression editor again to do this.
When we arefinished, thewindow should look like the one bel ow, only with different names according to theindicator.

Y ou can then Click OK to close the window. Follow the same steps to add a series for the other indicators.

Close the window, and the data for the line chart should be ready. However, some additional adjustments might be
needed - most of these can be found in the Line chart properties panel. For example, when making a month by month
chart aswe have in example, thereis often not enough space for the month names along the category axis. This can be
fixed by rotating the labels by for example -40 degrees, by using the property Category Axis Tick Label Rotation.

Many other options are available to give the chart the desired |ook.
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13.4.2.10. Adding the Report to DHIS 2

We can now switchto DHIS 2 and import our report. Go to the Report Modulein DHIS 2, and select " Standard Report”.
In the " Standard Report™” screen, click "Add new", or edit an existing one.

In the following screen, there are several actions we need to take. First, enter a name for the new "Standard Report".
Second, for design, click "Choose File" and find the .jrxml-file you have edited in iReport. Then we select the report
table that we used as a basis for the report in iReport. Click add, and it should move to the "Selected report tables’
area. Finally, click save.

The report is now available as a"Standard Report" in DHIS 2:

13.4.2.11. Some final guidelines

» Use the same version of iReport and DHIS 2's version of Jasper reports. See the About page in DHIS 2 for the
Jasper version in use.

« Usereport tableswith cross tab dimensions as your data source for your report designs. Thiswill makeit alot easier
to design reports where you need to put specific indicators, periods, or orgunits on columns.

« Learn from others, there are many DHIS 2 report designs for Jasper on launchpad, see http://bazaar.launchpad.net/
~DHIS 2-devs-core/DHI S 2/trunk/files/head:/resources/
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Capitulo 14. Utilizando el Visualizador de
Datos

14.1. Un vistazo al Visualizador de Datos

El modul o de visualizaci én de datos permite quel os usuarios puedan crear facilmente analisis dedatosy visualizaciones
dindmicas mediante gréficos o tablas de datos. Para el andlisis, podemos seleccionar libremente el contenido (por
gemplo indicadores, periodos y unidades organizativas). Este médulo se accede en € menu principal en "Servicios
- Visualizador de Datos. La imagen siguiente nos muestra la vista general del médulo. Para comenzar a usarlo de
forma sencilla:

1. Observamos el encabezado de "Indicador" y seleccionamos un grupo de indicadores del listado de grupos.

2. Observamoslos"Indicadores disponibles® y seleccionaremos algunosindicadores del listado pinchando sobre ellos
(doble click).

3. Pinchamos en "Actualizar" en la barra superior y se desdobla un gréfico.

El visualizador de datos esta disefiado en primer lugar para ser fécil de usar: podemos seleccionar los indicadores,
elementos de datos, periodos y unidades organizativas que queramos incluir y pinchar en "Actualizar" para obtener
una visualizacion. En segundo lugar, ha sido disefiado para ser rapido y lograr un buen funcionamiento incluso con
conexiones lentas a Internet: 1os gréficos se generan en el navegador web y muy pocos datos se envian realmente por
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(3 Chart options

14.2. Seleccionando el tipo de grafica

El médul o de visualizacion proporcionasi etetipos diferentes de gréficos, cadauno de ellos con caracteristicas distintas.

Podemos seleccionar €l tipo de grafico que deseamos pinchando en uno de los iconos en la barra superior derecha

Ilamado "Tipo de gréfico".

1. Diagramade barras: es un grafico que muestralainformacion en forma de columnas rectangulares en vertical cuya
longitud es proporcional alosvalores que representa. Es Util por € emplo paracomparar los resultados de diferentes
distritos.

2. Diagrama de barras apiladas: es un grafico con columnas rectangulares en vertical donde las barras representan
varias categorias que se muestran apiladas unas sobre otras. Resulta (til por giemplo para mostrar tendencias o
sumas de elementos de datos relacionados entre si.

3. Diagrama de barras horizontales: es igual que €l diagrama de barras, pero las barras se muestran horizontales
creciendo de izquierda a derecha.

4. Diagrama de barras horizontales apiladas: esigual que el diagrama de barras apiladas, pero las barras se muestran
horizontales.
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5.

14.3.

Gréfico lineal: es un grafico que muestra la informacién en forma de series de puntos conectados mediante lineas
rectas. También se conoce con €l nombre de series temporales. Es (til por ejemplo paravisualizar latendencia de
datos de un indicador alo lardo de multiples periodos de tiempo.

. Diagrama de érea: es un grafico basado en € gréfico lineal, donde €l espacio entre los gjes y la linea aparece

rellenado en color, y laslineas para cada el emento representado se apilan unas sobre otras. Resulta Util paracomparar
tendencias entre indicadores rel acionados.

. Gréficacircular: esun gréfico con formadetartadivididaen sectores (o rodajas). Es Util por ejemplo paravisualizar

laproporcion de datos de elementos de datos infividual es en comparacion con lasumatotal de todos los elementos
de datos en €l gréfico.

Seleccionando series, categorias y filtros

Esta seccion nos permite definir qué dimensién de los datos queremos que aparezca como series, categorias o filtros.
Acé entendemos por dimensién los elementos que describen los valores de datos en el sistema. En DHIS2 hay tres
dimensiones principales:

1

2.
3.

El

Datos: incluye elementos de datos, indicadoresy sets de datos (tasas de reporte), que describen fenémenos o eventos
delos datos, es decir, qué sucedio.

Periodos. que describen cuando sucecieron los eventos.

Unidades organizativas: que describen dénde sucedieron los eventos.

maodulo de visualizacion nos permite usar estas dimensiones de forma totalmente flexible en e sentido de que

aparezcan como series, categorias o filtros. Para comprender mejor su funcionamiento observemos la captura de
pantalla siguiente:

Example chart
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Lo anterior se puede resumir formalmente como sigue:

1

14.4.

El

Series: unaserie es un conjunto de elementos continuosy relacionados (por jemplo periodos o elementos de datos)
gue queremos visualizar pararesaltar tendencias o relaciones entre estos datos.

. Categories. una categoria es un conjunto de elementos (por ejemplo indicadores o unidades organizativas) cuyos

datos queremos comparar.

. Filtros: dado que la mayoria de los gréficos son bidimensionales, utilizamos filtros en la tercera dimensién con €

objetivo de simplificar a un Unico elemento que dé sentido al gréfico.

Seleccionando indicadores y elementos de datos

maodulo de visualizacién puede mostrar tantos indicadores y elementos de datos en una graficay en una tabla de

datos como queramos. Tanto los indicadores como los elementos de datos se pueden seleccionar alavez y apareceran
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juntosen el gréfico. Podemos sel eccionar |osindicadores pinchando en el encabezado de"Indicadores' y seleccionando
un grupo de indicadores del listado que aparece debajo. Esto hace que los indicadores en el grupo seleccionado se
muestren en lalista bgjo "Indicadores disponibles' a la izquierda. En esta lista podemos pinchar doble en cualquier
indicador para seleccionarlo, y entonces se movera alalista de "Indicadores sel eccionados'. Otraforma de hacerlo es
marcar uno o varios indicadoresy pinchar a continuacion en el botén de flechasimple. Si queremos sel eccionar todos
los indicadores pincharemos en el botdn de flecha doble. Para desmarcar |os indicadores podremos hacer esto mismo
en el listado de "Indicadores sel eccionados’

Para seleccionar elementos de datos pincharemos en € encabezado de "Elementos de Datos'. Aqui seguiremos €l
mismo procedimiento explicado arriba para marcar y desmarcar indicadores.

14.5. Seleccionando tasas de reporte

El visualizador puede mostrar las tasas de reporte en un gréfico, bien solas bien junto con indicadores y elementos
de datos. Las tasas de reporte se seleccionan pinchando en el encabezado de "Tasas de reporte”. Las tasas de reporte
se definen por los sets de datos, de modo que estos pueden marcarse pinchando doble en € listado de sets de datos
disponibles en €l lado izquierdo.

14.6. Seleccionando periodos relativos

Para seleccionar periodos relativos pincharemos en el encabezado de " Periodos relativos'. Podemos sel eccionar tantos
periodos como queramos del conjunto de periodos listado bajo el encabezado, como por jemplo "Ultimo mes', "Meses
del afio actual" y "Ultimos 5 afios'. Los nombres de los periodos deberan ser autodescriptivos, para agilizar estos
procesos. Todos|os periodos son relativos alafechaactual, esdecir, si € mesactual esmarzoy seleccionamos"Ultimo
mes', entonces seincluira el mes de febrero en € gréfico.

14.7. Seleccionando periodos absolutos

Para seleccionar periodos fijos (no relativos) pinchamos en el encabezado de "Periodosfijos' y seleccionamos un tipo
de periodo del cuadro grupal. Podemos seleccionar tantos periodos fijos como queramos de cualquier tipo de periodo.
Podemos combinar libremente periodos fijosy relativos en un mismo gréfico. Los periodos que se solapen sefiltraran
de modo que apareceran una solavez.

14.8. Seleccionando unidades organizativas

Podemos seleccionar qué unidades organizativas incluir en e gréfico pinchando en el encabezado "Unidades
Organizativas'. Esta seccién publica un arbol que incluye todas las unidades organizativas del sistema.
Seleccionaremos algunas unidades organizativas pinchando en ellas. Si queremos seleccionar multiples unidades
organizativas, deformaarbitraria, podemospulsar € boton Ctrl (en el teclado) y pinchar en el arbol. Si queremosincluir
todas las unidades ortanizativas bajo una determinada unidad (es decir, todos los hijos de una unidad organizativa)
pincharemos con el botdn derecho sobre esaunidad y sel eccionaremos " Seleccionar todoslos hijos”. También podemos
seleccionar automéaticamente todas las unidades organizativas de un grupo de unidades concreto: pinchamos en €l
botén "Grupo” en el extremo derecho de la barra de herramientas ubicada sobre € arbol y seleccionamos un grupo
delalistadesplegable.

Este panel tiene también dos casillas de verificacion. Seleccionando la casilla "Unidad Organizativa del usuario” se
desactivara el &rbol de todas las unidades organizativas y nos mostrara Unicamente la unidad organizativa asociada
a usuario logueado actualemente en el sistema. Esta funcionalidad es (til para los administradores, ya que pueden
crear un "sistema’ coherente predeterminado con esta opcion activada, de modo que todos los usuarios encontraran
su respectiva unidad organizativa cuando abran esta seccidn. El funcionamiento es idéntico para la casilla de "Hijos
delaUnidad Organizativa del usuario".
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Utilizando el Visualizador de Datos Seleccionando grupos de unidades
organizativas

14.9. Seleccionando grupos de unidades organizativas

Poedmos dividir desde el nivel nacional en grupos de unidades organizativas seleccionando un conjunto de grupos
en €l cuadro grupal. Los grupos del conjunto de grupos seleccionado seran sustituidos por cualesquiera unidades
organizativas en el panel de unidades organizativas.

14.10. Seleccionando opciones de graficas
Tenemos varias opciones disponibles para la graficacion en el encabezado "Opciones de gréficas' alaizquierda del
panel.
» Mostrar datos de series: representa el valor correspondiente junto alas barras del diagrama.

» Mostrar tendencia: destacalalinea de tendencia que muestra como los datos evol ucionan en el tiempo, por e emplo
si su rendimiento esta mejorando o empeorando. Esot tiene sentido cuando seleccionamos los periodos como
categorias.

 Ocultar subtitulo: oculta el titulo y subtitulo del gréfico.
 Ocultar leyenda: ocultalaleyenday amplia €l espacio para€el prépio gréfico.

« Etiquetade e X: muestraunaetiquetabajo el gje X (el g e horizontal). Puede ayudar acontextualizar lainformacion
del gréfico, por ejemplo mostrando €l tipo de periodos que se estén listando.

 Etiquetade gje Y: muestra una etiquetajunto al ge Y (o ge vertical). Puede ayudar a contextualizar lainformacion
del gréfico, como por ejemplo mostrando la unidad de medida que esta siendo utilizada.

 Lineaobjetivo: muestraunalineahorizontal parael valor dereferenciadado. Esto es (til cuando queremos comparar
€l resultado obtenido con €l objetivo a alcanzar.

 Etiquetade linea objetivo: muestra una etiqueta junto ala linea objetivo.

 Linea base; muestra una linea horizontal para el valor de referencia dado. Es Util por g emplo cuando queremos
visualizar como han evolucionado |os resultados desde el principio del proceso.

 Etiquetade linea base: muestra una etiqueta junto alalinea base.

14.11. Mostrando una grafica

Podemos mostrar un gréfico basado en las selecciones que hemos realizado pinchando en € boton "Actualizar”
en e menu superior central. Esto regquiere que hayamos seleccionado uno o varios elementos en cada una de las
tres dimensiones - datos (indicadores, elementos de datos, tasas de reporte), periodos (relativos, fijos) y unidades
organizativas (unidades o grupos). Recordemos que "Meses del afio actual" en la dimension periodo y la unidad
organizativa raiz aparecen sel eccionadas por defecto.

Es importante tener en cuenta que podemos ocultar y mostrar series individuales de datos en €l gréfico pinchando
directamente en la etiqueta de series del gréafico - que aparece ya sea arriba o ala derecha del gréfico.

Si queremos ampliar €l gréafico en nuestra pantalla podemos pinchar en el botén de flecha triple en e mena superior
central. Esto hace que se pliegue el ment del lado izquierdo. Podremos volver a desplegarlo pinchando en este mismo
botén de nuevo.

14.12. Mostrando una tabla de datos

Después de haber generado un grafico podemos mostrar también sus datos en unatabla pinchando en el botén "Tabla
de datos" en el menu superior central (junto a botdn "Actualizar"). Esto mostrard una tabla con cuatro columnas: una
paralos datos (sean elementos de datos o indicadores), periodos, unidades organizativasy valor delos datos. Podremos
ordenar latabla en orden creciente o decreciente seguin cualquiera de las columnas.
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Utilizando el Visualizador de Datos Descargando una gréfica como imagen o
PDF
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14.13. Descargando una grafica como imagen o PDF

Unavez hemos generado unagréfica, podemos guardar estavistacomo unficheroy descargarl o anuestracomputadora
local pinchando en el botén de "Guardas como" en el menu superior central. Podemso seleccionar entre formato PNG
(imagen) o PDF. El fichero se descargara inmediatamente a la computadora, de modo que posteriormente podemos
por eemplo insertar ese fichero imagen en un documento de texto como parte de un informe.

14.14. Guardando una grafica como favorita

Tras generar una grafica podemos también guardarla como favorita. Pincharemos en el boton "Favoritos' en el mend
superior y luego en el enlace "Gestionar favoritos'. En el campo de hombre introducimos el nombre deseado parala
grafica (esimportante el egir nombres autodescriptivos). Seleccionando lacasilla"Sistema' € grafico se haravisiblea
todos los usuarios del sistema, mientras que si no la chequeamos € gréfico seravisible sélo para el usuario logueado.
Solo los usuarios con permiso especifico paracrear gréficos de sistema. Podemos renombrar nuestras gréficasfavoritas
seleccionandolas en la lista, modificando su nombre en el campo de entrada y pinchando "Renombrar”. Podremos
también borrar gréficas favoritas seleccionandolas y después pinchando "Borrar”.

Estas gréficas favoritas se pueden incluir posteriormente en nuestro panel de control personal. Después de guardarlas,
navegamos a médulo de panel de control (dashboard) y pinchamos en € enlace "Insertar" sobre las areas de gréficas
y seleccionamos nuestra gréafica preferida.
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14.15. Compartiendo interpretaciones de los datos

En determinados recursos relacionados con € analisis de datos en DHIS2, como son las gréficas y las tablas de
reporte, podemos compartir también interpretaciones de los datos. Una interpretacion es sencillamente un enlace
al recurso relevante junto a un texto explicativo sobre los datos. Si queremos compartir una interpretacion de un
gréfico primero guardamos el grafico como favorito. Luego, sin realizar ninglin cambio en € gréfico, pinchamos el
botén "Compartir" en la barra de herramientas. Se abrird una ventana donde podremos escribir nuestrainterpretacion.

101



Utilizando €l Visualizador de Datos Saliendo del médulo de visualizacion de

datos
Cuando hayamos terminado, pinchamos en el botén de "Compartir" en la esquina derecha de la ventana. La ventana

se cerrara automdticamente 'y, si la interpretacion se compartié con éxito, encontraremos una notificacion en la barra
de herramientasinferior.

14.16. Saliendo del mdédulo de visualizacion de datos

Para salir del mddulo y regresar a la pagina de inicio de DHIS, pincharemos en el boton "Salir" en el lado derecho
del men superior central.
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Utilizando €l Sistema de Informacién
Geogréfica (SIG)

Un vistazo al médulo SIG

Capitulo 15. Utilizando el Sistema de
Informacion Geografica (SIG)

15.1. Un vistazo al moédulo SIG

Accecemos a modulo SIG en € enlace Servicios -> SIG del ment superior. Laimagen siguiente muestra la portada
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En el lado derecho hay un panel nombrado " Capas'. Hay tres" capasbasicas': mapadefondo, OpenStrestMap y Google
Maps. Pincharemos en el texto para abrir un ment contextual que nos permita gjustar la opacidad/transparencia del
fondo. Las otras capas se describen con detalle méas adel ante en este capitul 0. Las cuatro capas superiores son capas de
vectores que el usuario tiene asu disposicién parael mapeado tematico. Podemos usar este arbol de capas paramostrar/
ocultar capas si marcamos/desmarcamos la casilla correspondiente. El panel siguiente, llamado "Posicién de Cursos'
nosindicaaqué longitud y latitud esta situado el puntero del mouse. El panel de "Destacar datos" ofrece informacién
rapida sobre las unidades organi zativas sobre | as que colocamos el puntero en nuestros mapas teméticos. Y finalemnte,
hay un panel de leyenda paratodas las capas teméticas.

El dibujo abajo muestra la barra de herramientas de mapas:

Map Layers (4] Tools [ +HeBE N 7

L os botones de "Mapas' en e lado izquierdo son: "Ampliar”, "Reducir, "Ampliar extensién visible" (todos los datos
del mapa temético se cuadran en la pagina principal).

Losbotonesde"Capas' en € lado izquierdo son: "CapaTematical”, "CapaTematica2", "Capade Establecimientos”,
"Capa de Simbolos'.

Los botones de "Herramientas' en €l lado izquierdo son: "Vistas favoritas de mapa’, "Predefinir sets de leyenda’,
"Exportar mapaa PNG", "Medir distancias en mapa’.

L os ultimos botones son "Configuracion de Administrador” y "Ayuda’.
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Utilizando €l Sistema de Informacion Mapeado temético
Geogréfica (SIG)

15.2. Mapeado temético

Esta seccidn describe |as cuatro capas vectoriales que € usuario puede usar para mapeado tematico: "Capa Temética
1", "Capa Temética 2", "Capa de Establecimientos' y "Capa de Simbolos’.

15.2.1. Capatematicaly 2
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Los dos paneles de capas temdticas nos permiten incorporar nuestros datos al mapeado temético. Para €llo,
sel eccionamos una combinaci 6n deindicador/el emento de datos - periodo - mapa, luego €l nivel de unidad organizativa
y finalmente la unidad padre para definir e limite. Si nuestra base d edatos tiene coordenadas de estas unidades
organizativas, entonces estas apareceran en el mapa.

Podremos €elegir entre varios tipos de leyenda.automética y predefinida. La leyenda automatica significa que la
aplicacion creara un set de textos leyenda en base a métido, nimero de clases, color superior y color inferior que
elegiamos. El método se refiere al tamafio de las clases de leyenda. Para Intervalos regulares contendra el valor mas
grande y mas pequefio del mapa dividido entre el nimero de clases. Para Conteo de grupos iguales el generador de
leyendas tratara de distribuir 1as unidades organizativas uniformemente. Para L imites fijos deberemos definir nuestros
propios valores de corte de clases, por g emplo "20,40,60" utilizando una coma para separar cada valor. La leyenda
aparecera como una gradacion uniforme del color inicial a color final. Los conjuntos de leyendas predefinidos se
describen en Seccidn 15.3.2, “Registro de sets de leyendas” .

Losradiosgrandey pequefio solo tienen efecto en | os establ ecientos (puntos del mapa) y resuelven losradioscirculares
paralos puntos con el valor mayor y el valor menor.

El cuadro de combinaciones en la vista de mapa lista todas las vistas de mapa (favoritas) guardadas por €l usuario.
La configuracion se guarda en la vista del mapa y se aplica automaticamente a panel de mapa temético. Las vistas
favoritas de mapas se explican mas en Seccidn 15.3.1, “Registro de vistas favoritas de mapa’ .

Todas las opciones disponibles de capas estan ahora agrupadas en €l menu de capa temética, como se observaen la
figuraabagjo..
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Utilizando el Sistema de Informacion Capatematicaly 2
Geogréfica (SIG)

Editar capa: Abrelaventana de configuracion de lacapa, como la que se observa en la captura d epantalla de mapeado
temati co.

Refrescar: Recargalos datos, limitesy leyenda del mapa. Generalmente no es necesario usarlo.
Limpiar: Vaciala capa completa, por € emplo la ventana de configuracion, el mapay el panel de leyenda.

Filtrar: Abre la ventana de filtros y permite filtrar unidades organizativas del mapa por valor. Veamos la figura

U D00 L @BOE TesNBEO0 00
— - e 5L * Yabelo Wie N
5 Dacuma 3 Vambic 2 L.\ Stephanie  Sanchuary =
] Organisation unit filter X “Wildiife
Hngo nctua <

Show organisafion units where value is.
g Greater than: |20
Lower than: 70

@ vpane

pr ¥
faune & okapis S Ressie

T e

o SE— o
1 JERERIT" "1
isangani v Buteme,
N_= S ¢ Bingi-°,
N
Lubyu ’

It

< Masisi o
b Waliaieo ©

= ez Bigaly  Coma
< Natina Park # = 210 TssSEast
L, e National Park
aimao O oShavunda L
l) Pang’\ > . N
Kama A Noerongoro s
I 5 e Conservation~
Kogsre Kigosi Game” Mol
— =N | RIS K
Lusamba @ Kasongo o e
B Woyowosi Tatora )
S — 5L Game Reserve. % \ s VT

Buscar: abre laventanade blsqueday nos permite buscar y localizar unidades organizativas en €l mapa, como muestra
laimagen siguiente.
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Etiquetas: abre la ventana de etiquetas y nos permite afiadir etiquetado a las unidades organizativas en el mapa, como
muestra laimagen.
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Transparencia: gjustalacapade opacidad/transparenciaal 10, 20, 30, 40, 50, 60, 70, 80, 90 6 100%. Losvaloresgrandes
de transparencia hacen la capa mas transparente, de modo que la capa subyacente se hace més visible. Un nivel de
transparencia cero nos da una capa totalmente opaca.

Historial: facilita una lista de nuestras 10 selecciones y mapas mas recientes. El listado es temporal y se borra cuando
salimos de la aplicacion.
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Utilizando €l Sistema de Informacion Capa de establecimientos
Geogréfica (SIG)

15.2.2. Capa de establecimientos

Esta capa muestra iconos que representan |os establ ecimientos segiin su tipo. Actualmente, el Unico grupo soportado
esel "Tipo". Los poligonos no se muestran en el mapa, de modo que deberemos asegurarnos de seleccionar un nivel de
establecimiento de salud. Pincharemos un icono en el mapa para abrir € ment contextual con dos opciones. "Mostrar
informacién" proporcionalos datos de muchos elementos de datos de esta unidad organizativa (el grupo de elementos
dedatosy el tipo de periodo son "opciones de configuracion” [lamadas " Elementos de datos infraestructurales’ y "Tipo
deperiodoinfraestructural"); y "Reubicar", que nos permite mover graficamente launidad organi zativaaunaubicacion
distinta (al hacer esto, las nuevas coordenadas se guardarédn permanentemente).

mp OD0 LsPDBEBOE T=cNDEAOD DO L ExitGIS | Map layers. =
353 Base layers
CJ Facility layer % & & () OpenStreatMap
Symbolizer by group / group set Organisation unit level (facility) D_ + & ) Goagle Hybrid
£ ! & '+ Google Streets
Group set Type e Level Health Facility ~ @ @ B
& 1 G
3 {1 Thematic layer 1
= Parent i it @ L -
‘Admin Unit County Bl arent organisation uni ® 6 S s
Admin Unit Distriot & |~ =3 Kenya o ® £ ¥ Faciity layer
i X i [] Central @ _J Symbol layer
Community Unit P o= ® ® +a "
@ = (=) WMS overay [=] Vector oveday
Dispensary @ e @ [ Eastem 6
Heaith Cents 7 6 ] Naiobi _;gv ® ® Cursor position
iealth Centre @l 3 -
@ [ [C] NorthEastam
Hospital + v @ O] Myanza " 5 ® ® @) | Lom 3675083 Lat: -1.30540
Nursing Home ~ & [ Rt Valey e Feature data B
&[] Westem )
Private Medical Clinic + |~ E e+ » No festurs sslscted
L Thematic layer 1 legend -
-
) Thematic layer 2 legend -

b Facility layer legend -
fl Showinformation sheet
E’J. \) Health Facility / Central
Resize & Close o)
< [ Rebocat * ['#]] Admin Unit County

8, Admin Unit District

73 Community Unit
] @ Ospensary

gl Heath Centre

+  Hospital

2 Nursing Home
4= Private Medical Clinic.

15.2.3. Capa de simbolos

Esta capamuestraiconos que representan areas o pol igonos como provincias, distritos, etc. enlugar de establ ecimientos
0 puntos. Por tanto, en esta capa no podremos seleccionar un nivel de establecimiento sino un nivel administrativo
(provincias, distritos, etc.). Para generar esta capa necesitamos crear un conjunto predefinido de imagenes leyenda,
como se describe en Seccidn 15.3.2, “Registro de sets de leyendas”.
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Utilizando €l Sistema de Informacién Herramientas
Geogréfica (SIG)

15.3. Herramientas

Esta seccion describe las herramientas disponibles en e Sistema de Informacidn Geogréfica, que se encuentran en la
seccién "Herramientas' de la barra de herramientas del mapa.

15.3.1. Registro de vistas favoritas de mapa

Pinchamos en €l botdn "Vistas favoritas de mapa" (con un icono estrellado) en la barra de herramientas para abrir €
menu contextual. La primera opcién es "Gestionar favoritos', que abre una ventana donde podemos tipear el hombre
del mapay seleccionar la capa que queremos guardar. Los administradores pueden chequear la casilla"Sistema' para
hacer algunas vistas favoritas visibles atodos |os usuarios. En el cuadro inferior podemos borrar un favorito o afiadirlo
a panel de control de DHIS2.

15.3.2. Registro de sets de leyendas

Un gemplo de utilizacion de estos sets clave es la cobertura de vacunacion: crearemos primero las leyendas que
formaréan el set. La primera puede ser "Deficiente" (nombre), O (vaor inicial), 30 (valor final), rojo (color). Luego
creamos "Intermedia’ / 30/ 70 / amarillo, y finalmente "Elevada’ / 70 / 100 / verde. Después, abrimos el panel "Set
deleyendas’, y tipeamos por gjemplo "Elevada es bueno” como nombre y seleccionamos las |eyendas deseadas abajo.
Hacemos una seleccion mltiple de las 3 leyendas pinchando y presionando alavez latecla Ctrl/May. a seleccionar.
Luego pinchamos en el botén de registro para guardar € set de leyendas. Podemos asignar indicadores y elementos
de datos a set de leyendas en uno de los dos Ultimos paneles. Seleccionamos el set de leyendas en e cuadro grande
y seleccionamos multiples elementos de la lista abajo. Pinchamos en el boton de "Asignar” para actualizar €l set de
leyendas. Recomendamos revisar de nuevo laimagen de la ventana mostrada en laseccién 1.1.

15.3.3. Exportando/guardando imagenes de mapas

Pinchamos en €l icono imagen en labarrade herramientas del mapay se abriralaventanadeimpresién, donde podemos
editar: Titulo (nombre de encabezado de la imagen), Capas (elegir si las &reas, los puntos 0 ambos se imprimiran),
Altura/Anchura (resolucién en pixels de la imagen, a escoger entre valores predefinidos "pequefio” (800x600),
"mediano” (1190x880), "grande" (1920x1200) o tipeamos el nimero exacto de pixels). Para ocultar la layenda en
la impresion de la imagen, desmarcamos la casilla de leyenda. Finalmente, pinchamos en € botdn de exportar para
imprimir laimagen (PNG). Recomendamos revisar de nuevo laimagen de la ventana mostrada en la seccion 1.1.

15.3.4. Medida de distancia

Pinchamos en €l icono de flecha de doble direccion en la barra de herramientas del mapa para acceder a modo de
medicion. A continuacion, pinchamos nuestra ubicacion deseada de comienzo en el mapa y aparecera una linea de
puntos que sigue al cursor haciala ubicacion de destino. Solo hace faltapinchar de nuevo parafijar lalineade puntosy
doble click paraterminar lalinea. Parasalir del modo de medicidn, pinchamos en el icono de labarrade herramientas
0 cerramos la ventana.
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Capitulo 16. Setting up GIS

16.1. Context

Setting up the GIS simply means storing coordinates for the organisation units you want to show on the map in the
database. Coordinates are often distributed in proprietary formats and will need to be converted to a format which
DHIS2 understands. ESRI shapefiles are the most common geospatial vector data format for desktop applications.
You might find shapefiles for your country here or in many other geospatial data repositories on the web. Some
amount of work needs to be done in order to use these coordinatesin DHIS 2 GIS, namely transforming the data into
a suitable format and ensuring the name which are contained in the geospatial data match exactly with the names of
the organization units which they should be matched to.

If you go to the organisation unit module and edit one of the units, you can see atext field called Coordinates. Here
you may fill in its coordinates directly (geojson format) which isuseful if you just want to update a couple of units.

An example point/facility coordinate:

[29.341,-11. 154]

An example polygon/area coordinates string:

[[[[29.343,-11.154],[28.329,-11. 342], [ 28. 481, - 10. 239], [ 29. 833, - 10. 412] 1] ]

However, if you are going to e.g. add coordinatesfor all unitsat acertain level you don't want to do that manually. This
iswhere the automatic GML import comes into play and the following section explains the preferred way of using it.

1) Importante

The only co-ordinate reference system supported by DHIS2 is EPSG:4326, aso known as geographic
longitude/latitude. Coordinates must be stored with the longitude (east/west position) proceeding the latitude
(north/south position). If your vector datais in a different CRS than EPSG 4326, you will need to reproject
the data first before importing into DHIS2.

16.2. Importing coordinates
Step 1 - Simplify/generalize your geographical data

The boundaries in geographical data files are usually very accurate, too much so for the needs of a web-based GIS.
This usually does not affect the performance when using GIS files on aalocal system, but it is usually necessary to
optimize the geographical datafor the web-based GI S system of DHIS2. All geographical data needsto be downloaded
from the server and rendered in abrowser, so if the datais overly complex, the performance of the DHIS2 GISwill be
negatively impacted. This optimization process can be described as follows:

Coordinates: The number of significant decimal digits (e.g. 23.02937874993774) should be shortened to fewer digits
(e.g. 23.03). Although thiswill result in some inaccuracies on the map, given the usual scale at which mapsin DHIS2
are produced (> 1:50,000), the loss of precision should not be noticeable. Normally, no more than four significant
digits after the decimal point should be necessary.

Polygons: In addition to shortening the number of significant digits, the actual number of points should also be reduced
to an optimal level. Finding this optimal level may take a bit of experimentation. Decreasing the precision of the points
as well as the number of points through generalization, will lead to degradation of the polygon. However, after a bit
of experimentation, an optimal level of generalization can be found, where the accuracy of the polygon is visually
acceptable, and the performance of the GIS is optimal.

For polygons, we need to make the boundary lines less detailed by removing some of the line points. One possible
method is the use of MapShaper which is an online tool which can be used to generalize geographical data. To use
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MapShaper, simply upload your shapefile to the site. Then, at the center bottom you see a dlider that starts at 0%. It is
usually acceptableto drag it up to about 80%. In the left menu you can check "show original lines' to comparetheresult
and you may want to give a different simplification method a try. When you are happy with the result, click "export"
in the top right corner. Then check the first of the four options called " Shapefile - polygons", click "create" and wait
for the download buttons to appear. Now, download the two filesto your local computer (being sure to renamethefile
so that you do not overwrite your existing, original data). Move on to the next step with your new simplified shapefile.

Step 2 - Convert the shapefile to GML

The recommended tool for geographical format conversions is called "ogr2ogr". This should be available for most
Linux distributions sudo apt-get install gdal-bin. For Windows, go to http://fwtools.maptools.org/ and download
"FWTools", ingtall it and open up the FWTools command shell. During the format conversion we also want to ensure
that the output has the correct coordinate projection (called EPSG:4326 with geographic longitude and latitude). For
a more detailed reference of geographic coordinates, please refer to this site. If you have already reprojected the
geographic data to the geographic latitude/longitude (EPSG:4326) system, there is no need to explicitly define the
output coordinate system, assuming that ogr2ogr can determine the input spatial reference system. Note that most
shapefilesare using the EPSG:4326 system. Y ou can determine the spatial reference system by executing the following
command.

ogrinfo -al -so filenane. shp

Assuming that the projection isreported to be EPSG: 27700 by ogrinfo, we can transform it to EPSG:4326 by executing
the following command.

ogr2ogr -s_srs EPSG 27700 -t _srs EPSG 4326 -f GWL fil enane.gm fil enanme. shp

If the geographic data is already in EPSG:4326, you can simply transform the shapefile to GML by executing the
following command.

ogr2ogr -f GW filenane.gm fil enane. shp
Y ou will find the created GML filein the same folder as the shapefile.
Step 3 - Prepare the GML file

Unfortunately, the GML file is not ready for importation yet. Open it in a robust text editor like Geany (Linux) or
Notepad++ (Windows). GML is an XML based format which means that you will recognize the regular XML tag
hierarchy. In the GML file an organisation unit is represented as a <gml:featureMember>. Inside the feature members
we usually find alot of attributes, but we are just going to import their coordinates. In order to do this DHIS 2 will
match the name of the feature members to the organisation unit names in the database. To get the name of the feature
members in the GML file the importer will look for a property called "ogr:Name". Figure out what property that is
holding the name of the feature members (could be"ogr:DISTRICT_NAME", "ogr:NAME_1" or whatever, thisdiffers
from shapefile to shapefile) and rename it to "ogr:Name". Ensure that both the start and the end tags are renamed
properly. They are supposed to look like e.g.: <ogr:Name>Moyamba District</ogr:Name>

Note that the name of the feature membersin the GML file must be spelled exactly the same as the organisation units
in the database. Otherwise the importer will not recognize it and thus not transfer any coordinates. E.g. "Moyamba"
in the GML file might be called "Moyamba District" in the database. Creative use of the "rename all" function in the
text editor is usually of great help in these situations, as you do not want to edit numerous feature members manually.
Have a brief ook at the names and compare them to the names in the database. If they seem to match fairly good, it
is about time to do a preview in the import-export module.

Go to Services -> Import-Export, select "Preview", select the GML file and click "Import". Look for new/updated
organisation units. Our intention isto add coordinatesto already existing organisation unitsin the database, so we want
as many updates as possible and 0 new. Those listed as new will be created as root units and mess up the organisation
unit treesin DHIS 2. If any listed as new, click the number and the organisation unitsin question will appear in thelist
below. If there are any dlight misspellings compared to the organi sation unit namesin the database - fix them and do the
preview again. Otherwise, click the "discard all" button below thelist and then the "Import al" button above thelist.

If the import process completes successfully, you should now be able to utilize the geographical data in the DHIS2
GIS. If not, check the log for hints and look for common errors such as:
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- Name duplicates in the GML file. The name column in the database is unique and does not accept two organisation
units with the same name.

- The "shortname" column in the organisationunit table in your database has a too small varchar definition. Increase
it to 100.

- Special name characters in the GML file. Be sure to convert these to appropirate XML equivalents or escape
sequences.
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Capitulo 17. Import and export

Learning objectives:

After reading this module you will be able to understand:
* Why do we need functions of export and import data.
* How to export data from DHIS2

* How to import datainto DHIS2

17.1. What is import and export?

Inaprimary health system, the HMIStypically involves adistributed application, where the same applicationisrunning
in different geographical locations (PHCs,CHCs, hospitals, districts, and state). Most of these physical locations do
not have Internet connectivity, and hence they work offline. At some point (normally at the district level), the data
needs to be synchronised in order to have a consolidated database for the a particular geographical region. For this, it
is important to be able to export data from one location (which is working offline, say at the health facility level) to
another one say at the district level where the datawould need to be imported. Thisfeature of exporting and importing
isthusacrucial function of aHMIS. This feature also helps us overcome the dependency on Internet to some degree,
as data updates can be transferred via USB key where there is no connectivity, or through email where thereislimited
Internet connectivity. DHIS 2 provides robust export-import functionality to fulfil these needs.

17.2. Exporting data

In the case on on-line data entry, al datais saved into one database only. In an offline deployment, each deployment
will have a separate database in their local system. So the data will be stored in their local database. In an offline
deployment, after the data entry is finished, it will need to be manually sent to the next level of where the application
is running. In an on-line application, however, that is not required, as all datais stored at a central location using the
Internet.

17.2.1. Exporting from DHIS 2

Theexport option can be made use of by selecting it asfollows. Theimport or export isavailable only when the sel ected
organisation (source/destination) has defined datasets. This is because datasets help to define which datais to be or
is being exported. Further, which specific data elements get exported is determined by the composition of the dataset
being exported. If there are no datasets defined for an organisation unit, it indicates that no data values are registered
for thislevel of organisation or lower. To access the main Import-Export module, choose Services->Import-Export

The exported data values are stored in an ‘xml file'. The file name is defined by the name of the source organisation
unit and the period to allow the receiving organisation unit to identify the source and the period of the export file. The
XML is placed in your home directory (On Windows thisis normally C:\ Docunents and Settings\ under the
sub-directories/ dhis / i nport-export.

17.2.2. Exporting data to other DHIS 2 systems

Once the data export screen is displayed, select the Organisation unit, period and dataset for which data export should
be selected.Finally click on the export option that will be available on the lower |eft side of displayed screen. If thereare
no datasets defined for an organisation unit, it indicates that no data values are registered for thislevel of organisation
or lower.

A pop-up save option will appear on the displayed screen (see picture below) prompting the saving of the exported
data. You may save the export folder on your desktop or any other folder by selecting the * Save to Disk’ option from
the pop-up prompt.
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17.2.3. Exporting metadata to other DHIS 2 systems

17.2.3.1. Metadata export

Metadata is "data about data'. In the context of DHIS 2, metadata consists of definitions of data elements, indicators,
the structure and names contained in the organizational hierarchy, and other options. Click on the "Metadata export”
link from the main "Data export" screen in order to access this. Just select the feature that you wish to export and
click "Export". This metadata file can then be transmitted just like a datafile, except it will contain information on the
definitions of the various features, as opposed to the values of the data themselves.

17.2.3.2. Detailed metadata export

The "Detailed metadata’ function will allow you to export specific data element and indicator definitions. Just click
"Detailed Metadata Export” and select the data elements and indicators that you wish to export. Click "Export" and
save thefileto adesired location. Thisfile can then be transmitted viaemail or USB key to other DHIS 2 installations.

17.2.4. DHIS 1.4 Metadata export

The DHIS 1.4 Metadata export functionality provides the same functionality as the standard DHIS 2 metadata export,
except that the resulting file can be used to transmit metadata information to DHIS 1.4 systems.

17.2.5. DHIS 1.4 Detailed Metadata Export

The DHIS 1.4 Metadata export functionality provides the same functionality as the detailed DHIS 2 metadata export,
except that the resulting file can be used to transmit metadata information to DHIS 1.4 systems. Simply select the data
elements and indicators that you want and click "Export" to begin the export process.

17.2.6. PDF Metadata Export

Auctor natoque ve vul putate quam. Quam duis posuere risus felis mus class tempor eu sociosqu. Risus duis penatibus
turpis, tristique dictum enim est. Quisque mi pulvinar ultrices, fusce diam porttitor mi hendrerit viverra, augue leo
vestibulum rutrum. Ridiculus dictumst luctus. Eros.

17.3. Importing data

Theimport option allows different instance of DHIS 2 to receive standardised set of datain the absence of anetworked
system. Typically, adata set is exported from one DHIS instance (e.g. adistrict level system) to another system (e.g. a
provincia level system). DHIS 2 is capable of importing data from other systems that either support the DXF of IXF
formats. DHIS 2 is capable of importing data directly from a DHIS 1.4 Access database. Each of these options will
be discussed in the following sections.

17.3.1. Importing data from another DHIS 2 instance

Data can be imported into different instances of DHIS 2 through the use of the DXF data exchange format. There are
two screens that are used to import data, with default and advanced options.

The default dataimport menu can be accessed by clicking the "Import” from the main Import-Export screen.

By clicking the "Browse" button, you can select a file from you local file system. This file may have been received
by email, copied from another users system, or received on a CD for example. Simply select the file that you wish
to import.
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There are three separate options for importing data.
 Import: This option will import the contents of the import file directly into the database.

» Preview: Thisoption will enable apreview of the contents of theimport file. In the preview one can get an overwiev
of the data to be imported, discard unwanted elements and match import elements to existing ones.

* Analysis: This option will enable an analysis of the contents of the import file. The analysis will search for and
examine anomalies in the data, like violations of unique names constraints and invalid indicator formulas. Thisis
useful when importing from external applications where data constraints might be lessrigid than in DHIS 2.

« NOTE: We highly recommend always using the Preview option when importing data to make sure you keep
control over any changes to your metdata and databases being out of synch on data elements or orgunit names.

17.3.1.1. Preview before importing

Before doing the import into your database it is highly recommended to preview the data to make sure no changes to
the metdata (data element and/or orgunit names) have taken place at the source DHIS 2 installation. Select Preview
in the Type field in the Import window. In the preview window it isSsMPORTANT to look for New and Updates
in metadata. DO NOT just click the Import al button without carefully reviewing the information in the preview
window. Importing new data elements or orgunits without checking properly whether they are really new or just old
names can cause a corrupted database with duplicate or incompl ete data, so be careful!

Procedure for handling New or Updatesin the preview:
If new:

If there are new dataelements, indicators, or orgunits, first make sure whether they really are new or not. Data elements
arerarely new, most of the time they are the old name of something that has been changed in the destination database
(e.g. amaster db at the national level). If you have changed some data elements names at the national level and these
have not yet been updated in the district database, the old names that are in the district export files will appear as new
data elements in your import preview. It is very important that you tell the DHIS that these are only just old names of
adata element that already existsin your database, if not you will have two data e ements meaning the same thing and
both with an incomplete set of data. Use the ‘match new to existing’ button to link the new data elements (that really
are old) to the updated names in your national database, and make sure that the source database updates its metdata
before the next data export.

If updates:

Only the newer updates are shown in the preview. This means the record has been updated more recently in the district/
hospital than in the zonal/national database you are importing into. If you are not sure whether you want to import the
update or not, you can select the record and click on the compare to existing button to see exactly which changes that
have been made in the updated object.

17.3.2. Importing data from DHIS 1.4

There are two waysto import datafrom aDHIS 1.4 database; 1) through the 1.4 XML -based export files, or 2) directly
from the DHIS 1.4 data file (.mdb). Both are accessible from the DHIS 1.4 Import menu under Import in the Import-
Export module.

It is critical that all data integrity violations which are present in the DHIS 1.4 database be fully resolved before
attemtping an import into DHIS 2. You can check the data integrity of DHIS 1.4 through the CORE Module-
>Advanced->Dataintegrity checks. A report will be generated of al dataintegrity violations which should be resolved
prior to importing into DHIS 2.

17.3.2.1. DHIS 1.4 File (database) Import

This method is recommend when doing large imports from 1.4, and especialy when importing into a new DHIS 2
database.
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DHIS 1.4 File Configuration
Before you can start the 1.4 file import you need to provide a few details about the 1.4 database:

Datafile(#): Here you put the full path to the DHIS 1.4 data file you want to import from, eg. C:
\DHISIADHIS #LR _LIBERIA.mdb.

Username: Leave blank (unless you have set up extra security measures on the file)
Password: Leave blank (unless you have set up extra security measures on thefile)
Levels: Provide the number of levelsin the orgunit hierarchy in your 1.4 database, e.g. 5.
Click "Save" and you will return to the DHIS 1.4 File Import window.

Import Type:

Aswith other imports you have the optionsto Import (directly), Preview, or Analyse the import. We recommend using
the Analyse option first to check that the 1.4 database is OK and ready to be imported.

When importing a large database into a new blank DHIS 2 database we recommend using the Import option to save
time.

For smaller incremental imports the Preview is OK.
Last Updated:
If you want the full import, al the datain the 1.4 database you leave this field blank.

If you only want to do an incremental import into an already existing DHIS 2 database you can use thisfield to filter
which data valuesto import. Only values added or edited after the date you specify will beimported. Thisfilter makes
use of the LastUpdated column in the RoutineData table in the DHIS 1.4 datafile.

Import process:

When you are done selceting Method, and LastUpdated you can begin the import by clicking on the Import button.
This process might take a long time, depending on how many data values you are importing. On a reasonable spec.
computer the import takes about 2 million records per 30 minutes.

17.3.2.2. DHIS 1.4 XML Import

Import thof XML data from DHIS 1.4 is also possible using the standard DHIS 1.4 export format. Just be sure that
the DHIS 1.4 export format has been set to "DHIS 2.0" asillustrated in the screen shot below. After the data has been
exported by DHIS 1.4, you can import the data by choosing " Services->Import-Export->DHIS 1.4 Import->DHIS 1.4
XML Import" and proceeding via the procedure outline in the previous section.

17.3.2.3. Limitations to DHIS 1.4 imports

Although it is possible to import and export data between instances of DHIS 1.4 and DHIS 2, there are significant
limiations. Currently, the import of some metadatais not supported from DHIS 1.4 to DHIS 2. Thisincludes:

» Validation rules

* Organisationa unit alternate names
» Compulsory data element pairings
¢ Custom data entry forms

e Dataset dataentry levels

It is also important that the aggregation operator defined in DHIS 1.4 be set to the correct value. Some data, such as
population, should have their aggregation operator set to "Average" in DHIS 2, as this controls how the aggregation
of dataishandled over time (but not within the organisational unit hierarchy).
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17.4. Importing CSV data

DHIS 2 supports import of data in the CSV format. This can be used to import exchange file produced by DHIS 2
itself. It also comes in handy when you want to import data from a third-party system as CSV iswidely supported in
applications and is easy to produce manually.

To import aCSV data exchange file navigate to the CSV Data Import item in the left-side menu. Upload the exchange
fileand click Import.

The following section describes the CSV format used in DHIS 2. The first row is assumed to be a header row and
will be ignored during import.

Tabla 17.1. CSV format of DHIS 2

Column Required Notes

Data element Yes Refers to uid by default, can also be
name and code based on selected id
scheme

Period Yes In 1SO format

Org unit Yes Refersto uid by default, can also be
name and code based on selected id
scheme

Category option combo No Refersto uid

Vaue No Datavaue

Stored by No Refers to username of user who
entered the value

Timestamp No Date in SO format

Comment No Free text comment

Follow up No true or false

The following is an example CSV file which can be imported into DHIS 2. It can be imported both as plain text file
or as compressed ZIP file archive.

"dat ael el ement ", "period", "orgunit", "cat egoryopti onconbo", "val ue", "st oredby", "ti mestanp", "conment'

" DUSpd8Jq3M7", " 201202 , " gP6hn503KUX" , " Prlt OCLRFOs", * 7", “bonbal i ", " 2010- 04- 17", , "f al se"
" DUSpd8Jq3M7", " 201202" , " gP6hn503KUX" , " VBL425pT3A0" , " 10", “borbal i ", " 2010- 04- 17", , “f al se"
" DUSpd8Jq3M7", " 201202", " Q TS752GHZE", " V6L425pT3A0", " 9", "bonbal i ", " 2010- 04- 06", , "f al se"

17.5. Importing XML data

DHIS 2 supports import of datain XMI format. The format is called DXF (DHIS Exchange Format). To import an
XML file navigate to the XML Data Import item in the left side menu. Upload the exchange file and click Import.
After the import process is finished you can follow the link to the import summary, which will inform you about the
outcome of the import processin terms of number of records imported, updated and ignored and potential conflicts.

If you need to manually produce such XML files please refer to the Web API chapter where you can find detailed
documentation of the DXF format.
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Capitulo 18. Data Administration

The data administration module provides a range of functions to ensure that the data stored in the DHIS2 database is
integral and that the database performance is optimised. These functions should be executed on a regular basis by a
data administrator to ensure that the quality of the data stored is optimal.

18.1. Data browser

The data browser maintenance and analysis module which alows the user to produce a summary of the data contained
in the DHIS2 database. The summary view provides a count of data elements which have been entered at the selected
organisation unit as well as its descendants. Raw data for al data elements for a range of time periods and a given
organisational unit can be browsed and exported to Excel, CSV, or PDF formats. There are four modes of the data
browser, which determine how the data is summarized

e Datasets
« Data element groups
* Organisational unit groups

¢ Organisationa units
Each of these options can be accessed by selecting the desired option from "Browse by" drop-down menu.

In order to produce a summary of submitted data for a given period and grouped by data sets, the user should follow
this procedure. Begin by selecting a given periodicity type (e.g. Weekly, monthly, yearly, etc) and then a"From date”
and "To date". (e.g. January 2009 to March 2009). Select the type of summary to be produced (e.g. Dataset) from the
"Browse by" drop-down menu. Click the "Browse" button to view the summary.

dl-ﬂ@ District Health Information Software 2 Maintenance Services

&
Data Administration Data Browser €
o perod Ty (WY1

From date [2010—01—01

e

=)
To date R g
on Unit Merge [_2010—01 31 l

Elimination

Browse by | Data sets | ¥ | v

Cache Statistics

A summary of the number of data element valuesthat have been submitted over the user selected time period is shown
below.
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dHli@ District Health Information Software 2 Maintenance Services Help Log out

| Data Administration Search results for Data Set

Data Browser
Request returned in: 32 ms. Query took: 18 ms. Number of queries executed: 1.

Navigation

Start » Data Set list

Statistics File narne:[Export v Fontsize: Page layout: | Landscape| ¥ || Export PDF |
king
‘alu ge From date: 2010-01-01 To date: 2010-01-31 Period Type: Monthly
Crganisation Unit Pruning
Min-Max Value Generation Data Set The count of data entered
|outpatient 7809
m Administration |\,raocine5 and Immunisation p_zu|
|integrated RH. HIVAIDS. Malaria, TB & Nutrition 627|
atistics
. |ipsr 180|

By clicking on the name of the individual dataset, a more detailed summary of each data element can be obtained as
shown below. A cross-tab table summarising each time period will be shown.

dHli@ District Health Information Software 2 Maintenance Services Help Log out

|' Data Administration ' Search resulis for Data Set - Outpatient

Request returned in: 34 ms. Query took: 24 ms. Number of queries executed: 2.

Navigation

Start » Data Set list » Outpatient

File narne:lExporIj |\/ Fontsize: Page layout: | Landscape| ¥ || Export PDF |

From date: 2010-01-01 To date: 2010-01-31 Period Type: Monthly

Data Element January 2010
. Abortion 123
stem Administration Accidents 2
: All other diseases 249
Statistics Anaemia cases 242
Bilharzia 104
Bites - Animal, Snake, etc 248
Brucellosis 110
Burns 244
Chicken Pox 227
Cholera 0
Clinical Malaria 250
Confirmed Malaria 245

Thefunctionality of the grouping by Datasets, Data element groups, and Organisational groupsis essentially the same.

The functionality of grouping by organisation units will be discussed below. Begin by selecting "Organisation units"
from the "Browse by" drop-down menu. The organisational hierarchy present in the database will now be displayed.
Organisational units can be expanded by clicking on the plus symbol in the organisational tree view.
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Data Browser @

Period Type Manthly |E|
Fram date 2010-01-01 {d
To date 2010-03-31 m
Browse by Organisation units |E|

Allow Zero showed [

Select parent organisation unit

m

Puighue oo ___ !

[T Browse data at this level only

By clicking on an organisational unit, and the clicking the "Browse" button, a summary of submitted data elements
present in the database is returned for all immediate children of the selected organisational as shown below:
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Organisation units - Bo

From date: 2010-01-01 To date: 2010-03-31, Period Type: Manthly

[ Download as Excel ][ Download as CSY ][ Download as PDF ][ Back

Start » Sierra Leane = Bo ( Hit(s) )

Organisation Unit January 2010 February 2010 March 2010
Badjia 836 451 460
Baoma 2673 2691 2730
Bargbe 1257 1175 1316
Bargbo 1128 1214 974
Bumpe Mgao 1672 1587 1792
Gbo 253 234 229
Jaiama Bongor 1313 1283 1267
Kakua 3547 3393 3435
Komboya 707 792 675
Lugbu 1625 1491 1824
Miawa Lenga 47T 784 770
Selenga 359 344 337
Tikonko 1273 1020 1144
Walunia 987 1045 1286
Wonde 418 476 511

By clicking on one of the organisational units, two drill down modes are presented to the user.
e Summary drill down- Drill down to the selected organisational units children to see the count of data elements.

« View raw data at this level: View the actual raw data at the selected organisational unit. A typical view of the raw
data export can be seen below.

Organisation units - Ngelehun CHC

From date: 2010-01-01 To date: 2010-03-31, Period Type: Monthly

[ Download as Excel ][ Download as C5V ][ Download as PDF ][ Back

Start » Sierra Leone » Bo » Badjia » Ngelehun CHC ( Raw data )

January February
2010 2010

Acute Flaccid Paralysis (AFP) follow-up (0-11m) 1
Acute Flaccid Paralysis (AFP) follow-up (12-59m)
Acute Flaccid Paralysis (AFP) follow-up (15y+)
Acute Flaccid Paralysis (AFP) follow-up (5-14y)
Acute Flaccid Paralysis (AFP) new (0-11m) 1
Acute Flaccid Paralysis (AFP) new (12-59m)
Acute Flaccid Paralysis (AFP) new (15y+)
Acute Flaccid Paralysis (AFP) new (5-14y)
Acute Flaccid Paralysis (AFP) referrals (0-4y) 1
Acute Flaccid Paralysis (AFP) referrals (5y+)
Albendazole given at ANC (2nd trimester) (Fixed) 5 8 10
Alpendazole given at AMC (2nd trimester) (Outreach)
All other deaths (At PHU, 0-28d.) 1

Data Element March 2010

Data can be exported into Excel, CSV and as a PDF report by clicking the appropriate button.

18.2. Data integrity

DHIS2 can perform a wide range of data integrity checks on the data contained in the database. Identifying and
correcting data integrity issues is extremely important for ensuring that the data used for analysis purposes is valid.
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Each of the data integrity checks that are performed by the system will be described, along with general procedures
that can be performed to resolve these issues.

18.2.1. Data elements without data set
Each data element must be assigned to adata set. Valuesfor dataelementswill not be able to be entered into the system

if adataelement is not assigned to a data set. Choose M aintenance->Datasets->Edit from the main menu and then add
the "orphaned" data element to the appropriate data set.

18.2.2. Data elements without groups
Some Data Elements have been all ocated to several Data Element Groups. Thisis currently not allowed, becauseit will

result in duplication of linked datarecordsin the PivotSource recordsetsthat “feed™ the pivot tables. Go to Maintenance
-> Data Element Groups to review each Data Element identified and remove the incorrect Group allocations.

18.2.3. Data elements violating exclusive group sets
Some data elements have been alocated to several data element groups that are members of the same data element
group set. All group sets in DHIS are defined as exclusive, which means that a data element can only be allocated
to one data el ement group within that group set. Go to Maintenance -> Data elements and indicators ->Data element

groups to review each data element identified in the integrity check. Either remove the data element from all groups
except the one that it should be allocated to, or see if one of the groups should be placed in a different group set.

18.2.4. Data elements assigned to data sets with different period types
Data Elements should not be assigned to two separate data sets whose period types differ. The recommended approach

would be to create two separate data elements (for instance a monthly and yearly data element) and assign these to
respective datasets.

18.2.5. Data sets not assighed to organisation units

All data sets should be assigned to at least one organisation unit.

18.2.6. Indicators with identical formulas
Although this rule will not affect data quality, it generally does not make sense to have two indicators with the exact

same definition. Review the identified indicators and their formulas and delete or modify any indicator that appears
to be the duplicate.

18.2.7. Indicators without groups
All Data Elements and Indicators must be assigned to at least one group, so these Indicators need to be allocated to

their correct Data Element and Indicator Group. Go to Maintenance -> Indicator Groups, and allocate each of the
"Orphaned” Indicatorsto its correct group.

18.2.8. Invalid indicator numerators

Violations of this rule may be caused by an incorrect reference to a deleted or modified data element. Review the
indicator and make corrections to the numerator definition.
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18.2.9. Invalid indicator denominators

Violations of this rule may be caused by an incorrect reference to a deleted or modified data element. Review the
indicator and make corrections to the denominator definition.

18.2.10. Indicators violating exclusive group sets

Some indicators have been allocated to several indicator groups that are members of the same indicator group set. All
group setsin DHIS are defined as exclusive, which meansthat an indicator can only be allocated to one indicator group
within that group set. Go to Maintenance -> Data elements and indicators ->Indicator groups to review each indicator
identified in the integrity check. Either remove the indicator from all groups except the one that it should be allocated
to, or seeif one of the groups should be placed in a different group set.

18.2.11. Organisation units with cyclic references

Organisation units cannot be both parent and children of each other, directly nor indirectly.

18.2.12. Orphaned organisation units

All organisation units must exist within the organisation unit hierarchy. Go to Organisation->Hierarchy Operations
and move the offending organisation unit into the proper position in the hierarchy.

18.2.13. Organisation units without groups

All organisation units must be allocated to at | east one group. The problem might either be that you have not defined any
“compulsory” OrgUnit Group Set at al, or that there are violations of the “‘compulsory™ rule for some OrgUnits. NOTE:
If you have defined no “compulsory” OrgUnit Group Sets, then you must first define them by going to Maintenance
-> Organisation units->Organisation unit group sets and define at least one “compulsory” Group Set (the group set
"OrgUnitType are nearly universally relevant). If you have the relevant group sets, go to Maintenance -> OrgUnit
Groups to review each OrgUnit identified and add the relevant Group allocation.

18.2.14. Organisation units violating compulsory group sets

These organisation units have not been assigned to the any organisation unit group within one of the compulsory
organisation unit group sets. When a group set is defined as “compulsory’, it means that an organisation unit must be
alocated to at least one organisation unit group within that group set. For instance, al organisation units must belong
to one of the groups in the “organisation unitType™ group set. It might belong to the "Hospital™ or the “Clinic’ or any
other “type” group - but it must belong to exactly one of them. Go to Maintenance -> organisation unit->Organisation
unit groups to review each organisation unit identified in the integrity check. Allocate all organisation unitsto exactly
one group.

18.2.15. Organisation units violating exclusive group sets

Some organisation units have been allocated to several organisation unit groups that are members of the same
organisation unit group set. All group sets in DHIS are defined as exclusive, which means that an organisation unit
can only be allocated to one organisation unit group within that Group Set. For instance, one organisation unit cannot
normally belong to the both the 'Hospital' and 'Clinic' groups, but rather to only to one of them. Go to Maintenance ->
organisation unit->Organisation unit groups to review each organisation unit identified in the integrity check. Remove
the organisation unit from all groups except the one that it should be allocated to.

18.2.16. Organisation unit groups without group sets

The organisation unit groups listed here have not been all ocated to a group set. Go to Maintenance->Organi sation unit-
>Qrganisation unit group sets and all ocate the Organisation unit group to the appropriate group set.
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18.2.17. Validation rules without groups

All validation rules must be assigned to a group. Go to Services->Data quality->Validation rule group and assign
the offending validation rule to a group.

18.2.18. Invalid validation rule left side expressions

An error exists in the left-side validation rule definition. Go to Services->Data quality->Validation rule and click
the "Edit" icon on the offending rule. Press "Edit |eft side" and make the corrections that are required.

18.2.19. Invalid validation rule right side expressions

An error exists in the left-side validation rule definition. Go to Services->Data quality->Validation rule and click
the "Edit" icon on the offending rule. Press "Edit right side" and make the corrections that are required.

18.3. Data Archive

The purpose of the data archive function is to move data which is currently not being used for analysis to a secondary
storage location in order to improve performance of the application. Data can be both archived and unarchived. When
archiving data one moves it from the primary storage to the secondary storage location, while unarchiving moves it
from the secondary storage location to the primary. Analysis functionality in DHIS 2 heavily utilizes queries to the
data value database table, and by reducing the size of this table these operations will be significantly faster. Typically
one would want to archive data that is older than two years.

To archive data, first enter a start date and an end date for the time span of the data which should be archived. Then
press the archive button. The operation might take afew minutes.

To unarchive data, first enter a start date and an end date for the time span of the data which should be unarchived.
Then press the unarchive button. The operation might take a few minutes.

In some cases you might end up with overlapping data. For instance one might archive datafor a given timespan, then
later enter data for a period in that timespan. In such cases the system will automatically overwrite the oldest of the
overlapping values with the newest during the archive or unarchive operation.

18.4. Beneficiary Data Archive

The purpose of the beneficiary data archive function is to move beneficiary data value which is currently not being
used for analysis to a secondary storage location in order to improve performance of the application. Data can be
both archived and unarchived. When archiving data one moves it from the primary storage to the secondary storage
location, while unarchiving moves it from the secondary storage location to the primary. Analysis functionality in
DHIS 2 heavily utilizes queries to the data val ue database table, and by reducing the size of this table these operations
will be significantly faster. Typically one would want to archive beneficiary data that is older than two years.

To archive beneficiary data, first enter a start date and an end date for the time span of the data which should be
archived. Then press the archive button. The operation might take a few minutes.

To unarchive beneficiary data, first enter a start date and an end date for the time span of the data which should be
unarchived. Then press the unarchive button. The operation might take a few minutes.

In some cases you might end up with overlapping data. For instance one might archive beneficiary data for a given
timespan, then later enter datafor a period in that timespan. In such cases the system will automatically overwrite the
oldest of the overlapping values with the newest during the archive or unarchive operation.
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18.5. Maintenance

18.6.

The data maintenance module has five options, each described below.

Clear data mart (aggregated datavalues)

Thedatamart iswhere DHIS 2 stores aggregated data produced during the export to data mart process. Thisfunction
clears the database table which contains aggregated data element values.

Clear data mart (aggregated indicatorval ues)

Thedatamart iswhere DHIS 2 stores aggregated data produced during the export to data mart process. Thisfunction
clears the database table which contains aggregated indicator values.

Clear zero values

This function removes zero data values from the database. Values registered for data elements with aggregation
operator average is not removed, as such values will be significant when aggregating the data, contrary to values

registered for data elementswith aggregation operator sum. Reducing the number of datavalueswill improve system
performance.

Clear dataset completeness

This function removes aggregated dataset completeness values. This datais produced and used by report tables.

Prune periods

Thisfunction removesall periodswhich have no registered dataval ues. Reducing the number of periodswill improve
system performance.

Resource tables

Resource tables are supporting tables that are used during analysis of data. One would typically join the contents of
these tables with the data val ue table when doing queries from third-party applications like Microsoft Excel. Simply
select the tables that should be regenerated and press "Generate tables’. Regeneration of the resource tables should
only be done once al dataintegrity issues are resolved.

Organisation unit structure (orgunitstructure)

This table should be regenerated any time there have been any changes made to the organisational unit hierarchy.
Thistable provides information about the organisation unit hierarchy. It has one row for each organisation unit, one
column for each organisation unit level and the organisation unit identifiers for al parentsin the lineage as values.

Exclusive organisation unit groupset structure normalized (orgunitgroupsetstructure)

Thistable providesinformation about the which organisation units are member of which organisation unit group sets.
Data element group set structure (_dataelementgroupsetstructure)
Thistable providesinformation about which data elements are members of which dataelement group sets. Thetable

has one row for each data element, one column for each data element group set and the names of the data element
group as values.

Indicator group set structure (_indicatorgroupsetstructure)

This table provides information about which indicators are members of which indicator group sets. The table has
one row for each indicator, one column for each indicator group set and the names of the indicator group as values.
Organisation unit group set structure (_organisationunitgroupsetstructure)

This table provides information about which organisation units are members of which organisation unit group sets.

The table has one row for each organisation unit, one column for each organisation unit group set and the names
of the organisation unit groups as values.

Category structure (_categorystructure)
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Thistable provides information about which data elements are members of which categories. The table has one row
for each data element, one column for each category and the names of the category options as values.

» Data element category option combo name (categoryoptioncomboname)

This table should be regenerated any time there have been changes made to the category combination names. It
contains readable names for the various combinations of categories.

18.7. SQL View

Database administrators must be very careful about creating database views directly in the DHIS 2 database. Certain
DHIS 2 operations drop and recreate tables, for instance when the resource tables are regenerated. If any SQL views
depend on these tables, an error will occur, since the tables are referenced in an SQL view.

The SQL View functionality of DHIS2 will store the SQL view definition internally, and then materialize the view
when requested.

18.7.1. Creating a new SQL view

To create anew SQL view, choose Maintenance->SQL view and click the "Add new" button.

Add new Sql view

Details
Name * Total malaria deaths
Get all aggregated data values from the database for
the data element named “[CDE] Deaths malaria
Description * | confirmed total”

4

SELECT * FROM aggr lue where dataelementid = (SELECT DISTINCT dataelementid from dataelement where name ~*([CDE] Deaths malaria confirmed total))

saL
Statement *

Save ‘ ‘ Cancel

The "Name" attribute of the SQL view will be used to determine the name of the table that DHIS2 will create when
the view is materialized by the user. The "Description” attribute allows one to provide some descriptive text about
what the SQL view actually does. Finaly, the "SQL statement" should contain the SQL view definition. Only SQL
"SELECT" statements are allowed and certain sensitive tables (i.e. user information) are not accessible Press " Save'
to store the SQL view definition.

18.7.2. SQL View management

In order to utilize the SQL views, simply press the "Execute query" button E- ) from the "SQL View management

page. Once the process is completed, you will be informed that atable has been created. The name of the table will be

provided, and is composed from the "Description™ attribute provided in the SQL view definition. Once the view has
—

been materialized, click on the "View" button |-—%#,
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18.8. Organisation unit merge

This function is useful when two organisation units need to be merged, eg. it is decided that one facility will be shut
down and its services will be provided by a nearby facility.

Start by selecting the organisation unit to eliminate from the tree and click confirm. Then select the organisation unit
to keep and click confirm again. Finally, verify the selection and click merge.

In the sitation where data exist for the organisation unit to eliminate and not for the one to keep, the data will be
moved to the one to keep. When data exists for both organisation units, the data will be summarized and moved to
the one to keep. When data exists only for the one to keep, no action is taken. The organisation unit to eliminate will
eventually be deleted.

18.9. Duplicate data elimination

This function is useful when data has been entered mistakenly for two data elements which represents the same
phenomena.

Start by selecting the data element to eliminate from the list and click confirm. Then select the data element to keep
and click confirm again. Finally, verify the selection and click merge.

In the situation where data exists for the data element to eliminate and not for the one to keep, the data will be moved
to the one to keep. When data exists for both data elements, the data which was updated last will be used. When data
existsonly for the one to keep, no action will be taken. The data element to eliminate will eventually be deleted, except
when it isamultidimensional data element and has other data registered.

18.10. Data statistics

The data statistics modul e provides an overview of the number of objects stored in the DHIS2 database.

dm@

&
Data Administration

District Health Information Software 2

Maintenance Services Help Log out

Data Statistics @

Type Number

n Unit Merge
Elimination

Crganisation Unit Pruning
Min-Max Value Generation

Cache Statistics

Data elements

Data element groups
Indicator types
Indicators

Indicator groups

Data sets

Data dictionaries
Organisation units
Validation rules
Periods

Users

Data values
Aggregated data values
Aggregated indicator values

735

28

7

79

6

17

1

2676
54

L3

40
194440
185111
6600

Number of objects

[+] 500

1,000 1,500 2,000 2,500

Organisation units —

Data sets
Indicators
Data elements

Periods r
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The total number of each type of object is presented in atable, aswell asagraph.

18.11. Lock exceptions

Lock exceptions provide fine-grained control over exemption from alocked data set. After the expiry of the data set,
data entry will be denied by default, unless an exception has been granted through the Lock exception interface. To
enable alock exception, select the desired organization units, data sets, and time period and press "Add". By granting
alock exception, data entry will be enabled even after the expiry period of the data set has passed.

Create new lock exception

Organisation Unit Selection

Selectat level Federal Governn [« | Un-selectatlevel || Unselectall |

Selectingroup | AIDSRelief [+ ][ Un-selectin group || Selectchildren |

Bl ng Federal Government
= ab Abia State
[= aly Aba North Local Government Area

ab Annabelles BOGI Development Initiative

ab Aba South Local Government Area.
ab Arochukwu Local Government Area
ab Bende Local Government Area
ab lkwuano Local Government Area
ab Isiala-Ngwa North Local Government Area
ab Isiala-Ngwa South Local Government Area
ab Isuikwuato Local Government Area
ab Obio Nwga Local Government Area
ab Ohafia Local Government Area
ab Osisioma Ngwa Local Government Area
ab Ugwunagbo Local Government Area
ab Ukwa East Local Government Area
ab Ukwa West Local Government Area -

Care & Support

E] &

February 2012

[ Add Il Cancel

In the example above, a data lock exception would be created for "ab Abundant Life Organization" and "ab Seventh
Day Hospital" for the "Care and Support" dataset for "February 2012".

18.12. Zero value storage

The zero value storage function makesit possibleto define for which data el ementsthe system should store zero values.
In most cases zeros are significant only for a subset of the data elements in the database. Any zeroes entered during
data entry will be ignored by default, except for data elements where the zero value storage has been enabled.

18.13. Organisation unit pruning

If you need to prune out branches of the organisational unit hierarchy, you can use the organisational unit pruning
function. Keep in mind that the only selected organisational (and its children) will be kept. All other orgunits (and any
data associated with them) will be deleted from the database.

18.14. Min-Max Value Generation

This administrative function can be used to generate min-max values, which are used as part of the data quality and
validation process for specific organization units and data sets. Simply select the dataset from the left hand frame,
and then select the required orgunits to generate the min-max values for from the organisational units selector on the
right. Press the "Generate" button to generate or regenerate all min-max values. Press "Remove" to remove all min-
max values which are currently stored in the database.
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Constant

Min-Max Value Generation

Available data sets Organisation Unit Selection
Care & Support - Selectal level Federal Governn [ || Un-selectatlevel || Unselectall |
HCTestin —
Hes Da[agset Selectingroup | AIDSRelief [+][ un-selectin group || Selectchildren |
PMTCT Elng Federal Government
?re"fmm{‘ Fab Abia State

reamen E ab Aba North Local Govemment Area

OVC Dataset
E ab Aba South Local Government Area

18.15. Constant

Constants are static values which can be made available to users for use in data elements and indicators. Some
indicators, such as "Couple year protection rate" depend on constants which usually do not change over time. Simply
press "Add" and provide a name in the "Name" field and define it's value in the "Value" field. Press "Add" . The
constant will now be available to users for usein their expressions.

Add Constant

Details
Mame * |Pi

Value * |3.14159265|

Add | Cancel

18.16. Option sets

Option sets can be associated with data elements in the add / update data element interface for name-based data
elements. You can define any kind of options, for instance an option set called "Delivery type" where "Normal",
"Breach", "Caesarian" and "Assisted" would be the options. This option set can later be associated with any number

of data elements. When doing data entry in name-based records module those elements will then appear in the form
as drop-down lists with auto-completion support.

18.17. Cache Statistics

18.

Thisoption isfor system administrators only to use. The cache statistics showsthe status of the application level cache.
The application level cache refers to the objects and query results that the application is caching in order to speed up
performance. If the database has been modified directly the application cache needs to be cleared for it to take effect.

18. Dynamic attributes

Dynamic attributes can be used to add additional information to certain objects (namely data elements, indicators,
organisation units and users). In addition to the standard attributes each of these objects have, it may be required in
certain installations to have additional attributes, such as a fax number which is associated with an organisation unit.
To add a new dynamic attribute to an object, select "Maintenance->Data administration” from the main menue, then
"Attribute" from the left side panel, and press the "Add new" button.
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Details
Mame * Fax number
Mandatory 0
Assigned to [C] Data element
[T indicator
Crganisation Unit
Cuser
Value Type Text [=]
[ Save ] [ Cancel ]

To create anew attribute, assign it aname. Each attribute should have a unique name. Check the tick-box "Mandatory™
if the object should always have the dynamic attribute. Next, select which object (or objects) the attribute should
be assigned to. Lastly, select the value type. You can choose from "Text", "Yes/No", "Date", "Number", "Integer",
"Positiveinteger" and "Negative integer". If the value supplied for the attribute does not match the value type, an error
will result. Finally, click "Save" to save the attribute.

The dynamic attribute will now be present in the object which you assigned it to in the respective "Edit" screen of
each the object.

18.19. Scheduling

Data mart jobs can be automatically scheduled to run on regular intervals. Simply select the aggregation period types,
organisation unit group set aggregation level, and strategy to configure how the scheduled job should run. Pressing
"Start" will enable the scheduled job to run at a pre-determined time or can be run immediately by pressing "Execute
now"

Scheduling management
Aggregation period types

Maonthly Bimonthly Quarterly

Six-monthly || Yearly
Organisation unit group set aggregation level

Facility

Data mart task strategy

Last 6 months daily + 6 to 12 months weekly

[ Stop ][ Executenow |

Scheduling is running
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User settings

Capitulo 19. Settings

The settings module provides a set of application configuration options. There are two main groups of settings: the
system settings apply to the whole system and al its users while the user settings apply to the environment of the
currently logged in user.

19.1.

User settings

The user settings section provides general configuration options and options specifically for email.

19.1.1. User general settings

Interface language: Sets the locale / language of the user interface, such as labels, menus and headers. You can
currently select between 18 languages.

Database language: Setsthelocale/ language of the database contentsin the system, such asthelist of data elements
and reports.

Sort order property: Setsthe property for which to base the sorting of the element lists in the system, such asthellist
of dataelementsand indicators. Available properties are name, short name, alter native name and code. For instance,
if you set the sort order property to short name, all lists will be sorted based on the short name property. You can
also do manual sorting of al lists by going to the desired list and click "sort" and perform the sorting. This sorting
can then be enabled by selecting custom as the sort order property.

Display property: Sets the property which will be displayed in the element lists in the system, such as the list of
data sets.

Style: Sets the style / look-and-feel of the system. Y ou can choose among four different styles while the light blue
style is the default and recommended style. The user setting overrides the corresponding style system setting.

Dashboard charts to display: Sets the numer of charts to display on the front page of the dashboard module. For
small screens, four charts are recommended while eight charts are recommended for widescreens.

19.1.2. User message settings

19.2.

Message email notification: Decides whether you want to receive email notifications. Currently the system offers
email notifications of messages received in the dashboard. This requires that you have entered your email address
in your personal account details - you can accessit under "Help" - "User account".

System settings

The system settings section provides general configuration options and options specifically for appearance and email.

19.2.1. System general settings

Aggregation strategy: This setting defines how the system generates and provides aggregated data to the output tools.
There are two options available: Batch means that all output tools like reports, charts and maps will read aggregate
datafrom pre-built datamart tablesin the database. This strategy providesthe best performance and inflictslessload
on the application since data retrieval only implies reading from one or afew database tables using a simple query.

This strategy requriesthat those datamart tables are popul ated with the rel evant data bef ore the reports are requested.
This can preferrably be done using nightly scheduled jobs or manually through the data mart user interface. A
potential downside is that users will have to wait to the next day to view their reports after doing data entry. This
approach is the recommended for large online deployments where there are medium to high user concurrency.

Real-time means that aggregated data is generated and retrieved on-the-fly every time a report is requested. This
implies that there is no delay after doing data entry before the data is accessible in reports. Performance will not
scale adequately and hence this strategy is suitable for small, typically offline, deployments.
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System appearance settings

Infrastructural data elements: This setting defines a data element group where the member data elements should
describe data about the infrastructure of organisation units. Examples of such infrastructural data elements could be
population, doctors, beds, internet connectivity and climate. Thisinfrastructural data can currently be viewed in the
GIS modulein the facility information sheet.

Infrastructural period type: Sets the frequency for which the data elementsin theinfrastructural data elements group
are captured. Thiswill typically be yearly. When viewing the infrastructual data you will be able to select the time
period of the data source.

Feedback recipients: This setting defines a user group where the members will recieve all messages being sent
through the function for writing feedback in the dashboard module. Thiswill typically be members of the super user
team who are abl et to support and answer questions coming from end-users.

Completeness notification recipients: This setting defines a user group where the members will receive messages as
notifications when a form has been marked as complete. A typical use of this is when the forms are considered to
be an order of some commodity and a group of users want to be notified when such orders are placed.

Omit indicator values with zero numerator value in data mart: Defines whether aggregated indicator values with
zero asthe numerator val ue should be written to the indicator datamart table. Having such values written is required
for instance when connecting Excel pivot tables to the data mart as Excel will need the numerator data to correctly
aggregate up in the organisation unit hierarchy. If third-party tools like Excel are not used with the application this
will reduce the total number of values written to the data mart (which again will improve performance) and could
safely be set to omit.

Disable data entry when data set completed: This setting defines whether the data entry forms should be disabled
and prevent from futher entry after they have been marked as compl ete.

Data analysis std dev factor: Sets the number of standard deviations for use in the outlier analysis performed on
the captured data in the data entry module. The default value is 2; a high value will catch less outlier values than
alow value.

Days after period end to qualify for timely data submission: Sets the number of days after the end of a period in
which a data entry form must be marked as complete in order to be considered timely. This affects the "reporting
rate" tool in the reporting module which lists forms marked as complete as well as marked as complete in time.
The default valueis 15.

19.2.2. System appearance settings

Application title: Setsthe application title to the left on the top menu.
Style: Sets the style/ look-and-feel of the system. The corresponding user style setting overrides this.
Flag: Setsthe flag which is displayed in the left menu of the dashboard module.

Start page: Sets page / module which the user will be redirected to after logging in. The dashboard module is the
recommended start module.

19.2.3. System email settings

Host name: Refersto the host name of the SM TP server. For instance when using Google SM TP servicesthis should
be smtp.gmail.com.

User name: The user name of the user account with the SMTP server. For instance mail @dhis2.org.
Password: The password of the user account with the SMTP server.

134



DHIS Mobile Introduction

Capitulo 20. DHIS Mobile

20.1. Introduction

DHIS2 provides a range of options to allow data entry from mobile devices, including a dedicated GPRS/3G 2ME
client, a SM S based client, and a version of DHIS2 which has been optimized specifically for mobile browsers. Each
of these solutions will be described in detail in the following sections.

Collection of datain the field can be technically challenging and expensive. Mobile phone solutions has the potential
to significantly reduce the complexity of deploying a distributed data collection system. Using a simple Java client
installed on a mobile phone or a web browser which works on the mobile phone, field workers can report directly to
the DHIS2 database through their mobile device.

While mobile phone solutions have a great potential, it is also an area that can be difficult to "get right". Phones lack
processing power and have asmall display, need to be charged and often makes the most sense in areas where mobile
network coverage is weak and patchy.

There are currently three main mobile solutions for DHIS2, and we continue to evolve these as well as look at other
possible solutions:

« A mobile browser optimized data entry module

This module allows for data entry directly with the browser of the mobile device. A wide range of devices and
mobile browsers are supported including: Opera mini 3 & 4 (basic and advanced) - Opera mini 4, Nokia S40
mobiles ,Windows Phone 7, Window Mobile 6, Palm Pre, Blackberry (v5 and v6), Firefox mobile, iOS devices
(iPhone) and Android devices. This client does not have offline-support, and an active GPRS/3G connection is
required. It does not require a new application installation on the phone to support new features, but does require a
stable data connection for use. This solution is described in Seccion 20.2, “Mobile browser based data entry”

* J2ME GPRS/3G client (one client for facility reporting and one for program tracking)

DHIS-mobile includes two separate J2ME clients supporting GPRS as a transport. One clients supports facility
aggregate reporting and the second client supports name-based program tracking. These clientsare split into separate
applications to make deployment easier. Some health workers may have both applications installed on their phone.
Both of these clients support offline-storage of data. Seccion 20.3, “I2ME GPRS/3G Client”

An active GPRS/3G connection is required in order to send data to the DHIS2 database, but data can be entered
offline and transmitted when a connection is present. This client is intended primarily for low-end devices which
support 2ME applications, although the offline-supports adds some memory requirements which limits the handset
selection. While the solution is primarily tested on Nokia phones, it also works on several other J2ME capable
handsets.

The facility reporting 2ME client is described in Seccién 20.3.2, “ 2ME GPRS 3G facility reporting client”

The name-based program tracking J2ME client is described in Seccién 20.3.3, “J2ME GPRS 3G program reporting
client”

* Legacy J2ME client with SM S transport

DHIS2 can aso be used with an earlier 2ME-client that uses SM S as atransport. This client requires some manual
configuration on the server side, and is not supported by the standard build of DHIS2. The client is a custom built
J2ME mobile application. The SMS-support is separate from the SMS support used in other parts of DHIS2. The
solution has mainly been deployed using GSM modems, which are not good for high-volume applications, but can
also be used as a basis for a more reliable SM SC-connection. Using SMS as a transport would be an appropriate
solution where GPRS/3G is not available, but GSM coverage is available. Updating of forms to the client is not
supported at this point in time, and new data sets require a new application install. This solution is described in
Secciodn 20.4, “Legacy J2ME client with SM S transport”
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The DHIS-mobile team isworking on a hybrid GPRS and SM S solution that is based on the newer J2ME-client and
the new SM S-support within the platform.

SMSS connection

When deploying SM S solutions, the quality and stability of the SMSlink iscritical for the overall servicequality. For
small demos and tests, one can use phone modemsto send and receive SM S, but our experienceisthat for any larger
installation, one should connect to the mobile operator SM S infrastructure (SMSC) via more robust interfaces. We
can either connect directly to the mobile operator SMSC (typically through a protocol called SMPP but sometimes
using HTTP or other protocols) or viaa service provider called an SMS gateway provider.

When connecting directly to the operator, for receiving SMS, one has to connect to all the operators whose
subscribers should be able to send us messages. The typical scenario is that the operator assigns a short number (4
or 5 digits) to our service, and forward the messages sent to this number to our/your server. The best is to have all
operators assign the same number, but thisisn't necessarily automatic.

If connecting viaan SMS gateway company, they connect to all operators for us and typically put some additional
charge on the message price. Since there is a cost per number and per operator, this may sometimes still be price
efficient. SMS gateway providerstypically connect viaHTTP or SMPP.

The simplest and cheapest would be if you aready have some SMS connection greement that we could leverage. |
would be useful to get this interface up and running as soon as possible, as this really might be the most complex
integration point (though in principle it really is quite simple to do when everything runs smoothly). If you do not
yet have such an agreement, we can help you in the process.

Note that some operators offer long numbers as a service in addition to short numbers. Then you get what looks like
areal mobile number, and it can be accessed by all other operators' customers also. Thisis often avery simple way
of offering SMS as you do not need to connect to all operators. But not many operators offer this.

It is quite relevant for the deployment if the users have subscriptions from a single operator or if many operators
are used. One operator issimpler.

20.2. Mobile browser based data entry

20.2.1. Getting started with mobile browser data entry

Thisapproachisfor data-entry on asmart phone with amobile browser by navigating to the URL of the DHIS2 instance,
for example: the full URL link for demo on dhis2.org http://apps.dhis2.org/dev/mobile/index.action . And your mobile
browser will automatically detect the DHIS2 application where the server URL is given (e.g: http://apps.dhis2.org/
dev). Here is the login form to access the application with user-name and password. Click on "Login" to continue or
"Reset" to reset:

After logging in, there are the list of functions:

- Agoregate Reporting: Entries for aggregate data with defined/assigned dataset by organisation-units

- Tracking:

Find Person: find person based on Name, Phone Number or ID, and Organization unit.

Activity Plan: Entries data for the persons by organisation-units, persons and programs/program-stages
Person Registration: Registry anew person

Anonymous: Entries for anonymous person based on programs

- Messages: Manage the messages and discussionsfrom the server. Messagereply isavailable. User can send feedback
message in Messages.
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- Reports: The output reports from the server.
- Settings: User-information (e.g: First-name, Surname, Phone number, E-mail) and the Interface language.
- Logout: to log out the application.

- Desktop version: navigate to the desktop version of DHIS2 for administration. This require alot of resources from
the client mobile, for example: the sufficient memory to load the pages. Not recommended for the normal GPRS/3G/...
phones.

Thelist above will be explained in details:

1. Aggregate Reporting: Entries for aggregate data with defined/assigned dataset by organisation-units.

Click on the "Aggregate Reporting”, then choose an Organisation Unit from the list and the list of the datasets will
be appeared for entering aggregate data. See the below example:

Step 1: Select an Organisation Unit from thelist

Step 2: Select a Dataset (entry form) from thelist

Step 3: Select a period (based on the period type of the chosen dataset) from thelist

Step 4: Entering the data

Step 5: Save the data entered after completing the data, choose the option for data completenessif having.

2. Tracking: Find/Add Person, Visit Schedule, Person Registration, Anonymous

2.1 Find/Add Person : find person based on Name, Phone Number or 1D, and Organization unit.
* Step 1: insert Name, Phone Number or ID and select the Organization Unit, then click Search.

e Step 2: select aperson

Then all the information of that person will be displayed

 Step 3: choose the next program stage for entering the data

To view all the program stages, click on the name of that program (Child Heath Program as the screen shot)

2.2: Visit Schedule: Choose An Organization Unit
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e Current Activity Plan: the list of the beneficiaries registered, enrolled, not yet finish/complete amany program
and there is at least a program-stage open for data-entry.

+ Sep 1. Choose a Person for entry

+ Sep 2: Choose a current and active program-stage for entering the data

Y ou can also see the person'sinformation (1D, gender, Date of Birth, and Blood Group) by clicking on the Details
(on top of the list appeared)

The details information of the chosen person:

< All Activity Plan: thelist of all beneficiaries registered, enrolled, not yet finish/complete a/many program.

« Single Event:

2.3: Person Registration: Registry anew Person

* Step 1: Entry personal information

« Step 2: Enroll program for the person just been registered, then click "Enroll".

e Step 3: Entry required information for the chosen program, then click "Enroll"

Hereistheresult:

2.4: Anonymous: Entries for anonymous person based on specific programs

3. Messages: Manage the messages and discussions from the server. Message reply is available.

The number showed is the unread messages. Click on that to view the list of the messages (the unread messages
arein bold and dark blue color):

Then you can pick up the message/topic for the discussions by leaving the reply message, see this example:

User can create and send afeedback to server in messages section. After sending out the new feedback, the message
(feedback) will be listed under "Messages' for further following up.
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(will be updated)

5. Settings: User-information (e.g: First-name, Surname, Phone number, E-mail) and the Interface language.

Here is the form for setting the user account/access and the interface language. Click on "SAVE" for completing
the settings, see the example below:

6. Logout: to log out the application

7. Desktop version: navigate to the desktop version of DHIS2 for administration.

Here is the GUI of the desktop version (which require much memory for loading), not recommended for normal
mobile. The example with DHIS2 Demo (from dhis2.org)

After clicking on the "Namebased Data Entry"”, the next will guiding to the selectionsin the following steps:

Step 1: Choose an Organisation Unit

Step 2: Choose the Activity Type

(the screen-shot with an example with "Current Activity Plan" option)
There will be normally these two type of Activity:

+ "Current Activity Plan": the list of the beneficiaries registered, enrolled, not yet finish/complete a/many program
and there is at least a program-stage open for data-entry.

+"All Activity Plan": thelist of all beneficiaries registered, enrolled, not yet finish/complete a/many program.

Step 3: Choose a Beneficiary for entry

(the screen-shot with an example with "Hybia Welde" option)

Step 4: Choose a current and active program-stage for entering the data

(the screen-shot with an example with "16-24 months after birth" option)

You can aso see the beneficiary's information (1D, gender, Date of Birth, and Blood Group) by clicking on the
Details (on top of the list appeared)
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2. Beneficiary Registration: Registry a new beneficiary

Step 1: Choose an OrganisationUnit

Step 2: Fill in the Beneficiary Registration form

There necessary information: Full Name, Gender, Date of Birth (and Blood Group).

Click on "SAVE" to register anew beneficiary.

A message "Successfully Saved" will appear when the beneficiary is created/registered successfully.

. Beneficiary Enroliment: Enroll abeneficiary to one or many programs

Before enrolling a beneficiary to a program, the search function for a beneficiary is provided:

If the beneficiary isfound, the result will be listed. The simply click on the beneficiary name for navigating to the
programs in which the beneficiary enrolled:

The below screen-shot example describes the beneficiary named "Nguyen Van A":
- Has not enrolled any programs before

- There is one program: "Child Health Program™ available for enrollment

Thelist of theavail able programsfor enrollment will belisted. Just click on the program for enrollment by specifying
the date of enrollment and the date of incident. See the example:

After clicking onthe"ENROLL" button, if successful, the program enrolled will be listed under "Enrolled Programs
for" + <Name of the beneficiary>, see the example:

. Messages. Manage the messages and discussions from the server. Message reply is available.

The number showed is the unread messages. Click on that to view the list of the messages (the unread messages
arein bold and dark blue color):

Then you can pick up the message/topic for the discussions by leaving the reply message, see this example:
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5. Reports: The output reports from the server

(will be updated)

6. Settings. User-information (e.g: First-name, Surname, Phone number, E-mail) and the Interface language.

Here is the form for setting the user account/access and the interface language. Click on "SAVE" for completing
the settings, see the example below:

7. Feedback: the extra function for creating a new message to send to the server. The new created feedback from
thiswill be listed under "M essages"

After clicking on the "Feedback", there will be a form for editing/sending out a new message/discussion. See the
example below:

After sending out the new feedback, the message (feedback) will belisted under "Messages' for further following up.

8. Logout: to log out the application

9. Desktop version: navigate to the desktop version of DHIS2 for administration.

Here is the GUI of the desktop version (which require much memory for loading), not recommended for normal
mobile. The example with DHIS2 Demo (from dhis2.org)

20.3. J2ME GPRS/3G Client

The DHIS2 GPRS/3G mobile module provides a mechanism for remote clients using mobile phones to enter data
directly into the DHIS2 system. There are two functions of the client, namely:

The solution relies on the mobile phone having a data connection available (i.e. GPRS, Edge, 3G), over which it
communicates with a DHIS2 instance which must be publicly available on the internet, as any other web server. The
client application on the phone downl oads the data entry formsto the phone from the server, and the forms can therefore
be updated without installing a new application. Thisis also a crucia feature for community reporting, which relies
on regularly downloading activity plans from the server.

 Facility reporting, for data entry and reporting of regular DHIS2 aggregate data,
« Activity reporting, for supporting individual activity reporting with the Community module.

20.3.1. Data connection availability
Data connection availability can be a problem in many of the contexts where DHIS2 mobile reporting would otherwise

be agood solution for getting data directly into DHIS2. If that isthe case for you, you might want to consider trying the
SMS based solution described in a separate document. Keep in mind that even though a data connection is currently
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required for communication between the server and the mobile phone, it is only required when initializing or updating
the mobile application and when sending reports to the server. The phone stores al entered data locally, so it it can
work fine with only temporary access to a data connection on aregular basis.

20.3.2. J2ME GPRS 3G facility reporting client

The server side component of the web based solution isincluded in the general build of DHIS2.

In order to configure the DHIS2 web-based mobile reporting, you should follow the following steps.

e Set the "Available for Mobile Reporting" flag for the data sets you want reported: Under Maintenance->DataSet-
>Edit mark the “ Available for Mobile Reporting” check box and save.

 Create a user role for the mobile user. Select Maintenance->Users->User Role->Add new. Add a user role name
and description. Add the desired data sets for the role. The mobile user role will need to have at least privileges for
DHIS Web API. Save the user role by clicking "Save".

 Create a user which will be used by the client to login from Maintenance->Users->User ->Add new. Fill in all of
the required details, keeping in mind that the password must be at least 8 digits long, contain one capital letter,and
one digit. Assign the desired user role to the user which was created in the previous step.

1) Importante

Assign the user to exactly one organisation unit. Each mobile reporting client will need their own user name
and password.

20.3.3. J2ME GPRS 3G program reporting client

Likefacility reporting module, sever side of activity reporting included in DHIS2 war file.

Basically, server side setup for activity does not require any additional step. The mobile application use the same user
name and password as the web-based application. Make sure that the user is assigned to the correct organization unit.

In short, if auser isableto enter datafor activity reporting in DHIS2 web-based application, he/sheis able to download
and enter datain mobile application.
20.3.4. Detailed configuration of data sets and reporting forms

Though the previous stepsis all that should be needed for testing the solution more detail configuration of the datasets
may be required and are described in the following sections.

20.3.4.1. The mapping of data sets to form layout on the phone

By default, a data set is mapped to a single form on the phone. If the data set is divided into sections, each section
is displayed as a seperate page on the phone. If a data element has more than one category option combo it will be
displayed as a heading with the category combination options following.

Tabla 20.1.

Form design element DHIS2 M etadata M etadata element

Form title Data set Short Name if it exists, otherwise
Namw

Pagetile Section Section name (or form name if no
sections)

Question Data element Alternative name if it exists,
otherwise Name

Question name if combos Category option combo name
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20.3.4.2. Sorting of forms

By default, data elements will be sorted according to the global sorting assigned in DHIS2. If sections are used, their
section specific sorting order will be used. In some cases, when sections are not used, a data element might be used in
multiple data sets, and conflict in the way it should be sorted in individual data sets. A work around for this situation
isto wrap the whole dataset in one section (note that this will only work if the data elements have the same category
option combo)

20.3.4.3. Versioning of data sets

To make it possible to compare and update the data sets on the mobile phone with the version on the server, data sets
are automatically versioned when you edit the data set structure. Some changes which occur on the DHIS2 server, will
cause the mobile client to update its forms with a new version.

Changesthat currently trigger a new data set version

* Create DataSet

* Edit DataSet

 Create/edit/delete Section in DataSet

* Sort Section Order

* Update DataElement (affect many related DataSets)
» Delete DataElement (affect many related DataSets)
 Edit DataElement Category

 Edit DataElement Category Combo

20.3.4.4. Language support
Multi-language support is available.

DataSet and DataElement are translated through web-based function. Default language on server is used on mobilein
cases requested language from mobileis not available.

20.3.5. Mobile application setup
20.3.5.1. Installation and initialization
20.3.5.1.1. Installation
Download the jar packages from the DHIS 2 homepage: dhis2.org

The URL download for each packages:

+ Facility reporting

+ Program Tracking

20.3.5.1.2. Initialization

Initialization should be performed before the phones are delivered end-users. Given the large variation in possible
phone configurations, it isimpossible to describe the exact steps which are required in order to enable the client on the
phone. However, for most phones, simply copying the DHIS Web Mobile client "JAR" file to the phone with a USB
cable or via Bluetooth is sufficient. Of course, GPRS/3G connectivity must be enabled. Contact your mobile service
provider for exact details on the configuration of the phones and networks.
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Oncethe client hasbeen installed ot the phone, an initialization process must occur by providing auser name, password
and server URL.

1

Logging into the server for the first time.

Thefirst timethe client loginsto the server, or if the client isreinitialized, the username, password and server URL
must be entered.

If the client is unable to login, there could be several possible error messages which you see.

¢ Connection Not Found: The specified server URL is not correct. Check the server address, ensure that the server
isactually reachable, and try again.

¢ Invalid User Name Or Password: the username or password is incorrect

» Application not authorized to access restricted APle : The server can be contacted, but the user does not have the
necessary permissions to access the mobile reporting module

. Setting the PIN number: After the initial login process, a PIN number can be entered by the user. This will make

the login process much easier, as the user only has to remember the four digit pin number, as opposed to typing in
the user name and password each time. The PIN number can be preset if the phone isinitialized prior to delivery,
or it can be set by the users themselves if they have been provided with usernames and passwords.

After entering the PIN, press (Menu)->Next.

. Download al forms: After the PIN has been specified, all forms will be downloaded from the server and stored

locally on the phone..

If the user has been configued to report on aggregate datasets, alist of appropriate datasets will be displayed. If the
user isresponsible for community based reporting, the list of assigned activitiesis displayed.

Notes: If the Health Worker isresponsible for both Facility Reporting and Community Reporting, DHIS server will
send all forms of both Facility Reporting and Community Reporting to mobile and on mobile, there will be a screen
to choose whether displaying Facility Reporting or Community Reporting.

Errors:

20.3.5.2. Logging in (for regular use)

After starting the application, the PIN form is displayed.

PIN: Enter the four digit number PIN.

Reinitialize Command: this function will clear all data on mobile and we start from the login screen with username
and password.

Errors: Invalid PIN: If the user has entered an invalid PIN, they will need to enter the correct PIN, or reinitialize the
application with the correct username and password.

20.3.5.3. Facility Reporting Module

20.3.5.3.1. Entering data

After selecting an aggregate dataset from the " Select report form" window, the user will need to select an appropriate
time period. A list of available time periods is automatically generated.

1

After the user has entered their PIN, they can select from alist of available datasets. Select the appropriate dataset
and press "Next".

. Choosing periods: A list of available periods will be automatically displayed to the user. They can select the

appropriate period from the list.

. Fill invalues: After choosing the period, the form can be displayed in two modes, depending on the

¢ Form with sections
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Each form section is displayed in a single screen with the name of the section in the title window.

To navgate from screen to screen, push "Next".

» Formswithout section (Datasets without sections)
All fields are displayed on one screen with the title that is the name of DataSet

The user simply fillsin each data element with the appopriate value.

. Save and Complete:

After finishing data entry, the user can choose to save the data locally on the phone or to upload the data directly
to the DHIS2 server.

If the user savesthe dataform, they can edit the form at alater point intimeif they need to.When selecting aperiod
once again, the period will be marked as " Saved' as seen in the next screen shot.

If the user selects " Complete", and the data entry form is not complete, the user will be asked if they are certain they
wish to submit the form asincompl ete. Once the form has been submitted, amessage should be displayed informing
the user that the transmisison was successful.

20.3.5.3.2. Notes

1

Period list:

Periods marked with an asterisk (*) isthe period that iscompl eted or saved, depending on the status of the dataentry.

All periodsthat are not in period list are considered old and will be deleted automatically.

. Storing values duration

The number of saved forms on mobile are limited only by the effective amount of storage of the moble device.

Forms are saved for limited period only, depending on the frequency of collection of the particular dataset.
» Daily Forms: 2 months (current and previous month)

« Weekly Forms: 4 weeks (current and 3 previous week)

Monthly Forms: 2 months (current and previous month)
¢ Quarterly Forms: 2 quarters (current and previous quarter)

* Yearly Forms: 2 years (current and previous year)

. Completed forms - Uneditable forms

If the form has been completed, the user can view the form on their phone, but they cannot make any subsequent
edits to the form. Each field is greyed out and inactive for editing.

. Re-Edit completed forms

If the user wishes to edit data which has already been submitted to the server, they can do so by pressing the "Edit"
button. They are allowed to do this assuming that the dataset has not been locked for the period in question. If
they attempt to upload the data, the user will be informed that the dataset has been locked, and it is not possible
to upload the data.

. Update Forms:

Thisfunction is used to synchronize the forms on mobile and on server. The process is automatically triggered after
entering PIN number.
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Note: Checking and downloading updated forms process run in background. After finished, prompt is displayed to
ask user whether refresh form list or stay where they are.

6. Multi-Language Support:

This function help user to choose language of mobile's GUI (graphical user interface) and content's language
(Forms).

The forms must be translated on server, otherwise, default language is used.

Default language of first login is English. Change language in Setting menu will affect both interface and content.

Multi-Language Interface: In Setting menu, there are list of supported language (downloaded from server).
Language of GUI isonly changed after restart application.

Multi-Language Content (forms): Form's language is change after click "Save". In case there are many forms, it
take several minutes to save setting.

20.3.5.3.3. Troubleshooting
« Data has been entered on the phone but does not appear on the server

This usually occurs when users enter data on the phone, but cannot send it to the server. This may be because of the
configuration of the phone, lack of credit on the phone, or lack of coverage. Usually an error message is displayed
as shown below.

Users should be informed that if they see this error, then it means that their data has not been transmitted.

20.3.5.4. Community Reporting

The community based reporting function works in a similar manner as the aggregate reporting function, but patient
based data elements.

20.3.5.4.1. Regular Use
1. Activity Main Menu

« Current Activity Plan: Contain all new activities that need to be completed.
« Sent Activity Plan: Contain al the activities that have been completed and sent to server. Thislist isfor review
only.
2. Choose Village or Location

From Activity main menu, select “Current Activity Plan”. Y ou will be navigated to “ Grampanchayat Name” screen
where you can select the village. Use the “Up” or “Down” button on your mobile phone to focus on avillage. Use
“Select” button to select avillage.

3. Choose Beneficiary

In avillage, beneficiary name will be display in alist. User can use the "Select" button to view the activities of
the selected name.
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4. Choose Activity

Each Activity is represented by the name of the Beneficiary. Select the name of the beneficiary you want to view.
Note that the name start with “*” means that thisis alate Activity.

5. Beneficiary Detail

Select the "Detail" command on the left of the activity screen , a Beneficiary Detail screen will be displayed. The
detail screen may contain personal information and some additional information of the Beneficiary (depends on the
setting from server). Select “OK” to go back to activity screen.

6. Fill invalues (Entry screen)

On thetop of the screen isthe name of the Program Stage. Below isthe form, aform include many fieldsfor user to
input data. Focus on afield by pressthe “Up” or “Down” button on your mobile phone. After the field is focused,
you can start entering data. Pressthe“Up” or “Down” button to go to the next field. At the bottom is the menu with
"Save', "Complete" and "Back" command.

*Notes:

 For the field with Y es/No value: press the select button on afocused field to open the popup menu then you can
select “Yes’, “No” or “Select Option”. Select “ Select Option” means that you have no data for that field.

 For the field with pre-suggested values: press the select button to open the popup menu then you can choose one
of the options. Select “ Select Option” means that you have no data for that field..

» For date-type value:
- If server Dateis available, application will take server Date as default value.

- If server Dateis not available, date filed will be leave blank for user to input manually.

7. Saving/Completing.

After finish step [4], you can choose either “ Save” or “ Complete” to finish your work.

¢ Save: you may want to use this option if you have not finished your work yet and you want to store the data
to continue later.

e Select “Menu” or “Option” at the bottom of your screen (The name “Menu” or “Option” depend on your
mobile phone) and then select “Save”. A success message (“Form Saved”) will be display. Select “Done” or
“Dismiss’ to go back to Entry Screen.

» Your data will not be sent to server. It is stored in the Record Store of your mobile phone. To see the data
again. Go back to step [2] and select the name of the Beneficiary that you have just entered data. Repeat step
[3] and [4]. If you fedl that you are ready to send data to server. Select “Complete”

« Complete: you may use this option when you fill the entire field on the form and make sure that your data is
correct.

» Select “Menu” or “Option” at the bottom of your screen (The name*“Menu” or “Option” depend on your mobile
phone) and then select “Complete”.

want to complete anyway?’ With x isthe number of empty f|e|d(s) Select “Yes' if you want to send data to
server, select “No”, if you do not want to send and go back to Entry screen again.
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» After select “Yes’, asecurity message will appear and inform that the application will connect to server. Select
“Yes’ to give the permission for the application to do so.

« User will receive a success message: “Activity uploaded successfully”.

« A finished activity (activity that is completed and dataiis send to server) will be moveto "Completed Activity"
and it will be display as "Uneditable Form™". User can go to "Completed Activity" at "Activity Main Menu"
to review.

8. Sent Activities

From "Activity Main Menu" screen, select "Sent Activities' to go to thelist of all activities you sent to server. The
structure of this screen is exactly the same as "Activity Plan List". Select "Detail” to see the detail of the activity
of select "Select” to go to the "Uneditable Screen”.

In this screen, user can only review the form they sent to server. No edit or change is allowed. Select "Back" to
go back to "Sent Activities" screen.

20.3.5.4.2. Updating Activity Plan and Program Form

20.4.

After some days, weeks or months, new Activities may automatically generated from server, some Program Stage Data
Element may be removed from original form. In order to update these new changes, we have a "Automatic Update
Activity Plan and Program" function.

Thisfunctioniscompletely automatic. After user start the application and enter PIN, arequested to be sent to server
to update new data.

While this function perform, the "Current Activity Plan" is temporarily blocked and it will be open again as soon
as the updating process compl ete.

This function update both "Activity Plan" and "Program Form".

“Update Completed” message will appear on the screen after the update process finish. Select "Dismiss’ to close
this window and go back to Activity Main Menu. Y our Current Activity Plan is now updated.

When a data element removed due to the changing of form structure, all data value that related to that data element
will be hiding also. Y ou are no longer seeing the value in the form.

Legacy J2ME client with SMS transport

With the 2ME client with SMS transport solution, the forms filled in on the phone is sent using SMS messages to a
central server. The SMS message is decrypted and converted, and then imported into the DHIS2 database.

By default, DHIS2 does not ship with the DHIS SMS Mobile web module. Y ou will need to build in these modules
yourself. Y ou aso need to modify the client side application with your own data elements.

20.4.1. Build DHIS2 with the dhis-web-mobile module

Download the latest source code from launchpad, i.e. the DHIS2 trunk source code from https.//code.launchpad.net/
~dhis2-devs-core/dhis2/trunk

Build DHIS2 asnormal, by runningnvn cl ean i nstal | (toskiptests,usenvn cl ean i nstal |l -Dtest=fal se
-Dfai | | f NoTest s=f al se ) in the dhis-2 and dhis-2\dhis-web folders.

Build the mobile modules by running mvn cl ean instal | inthe dhis-mobile folder.
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* Modify the dhis-web-portal\pom.xml file, adding a dependency to dhis-web-mabile:

<dependency>
<gr oupl d>or g. hi sp. dhi s</ gr oupl d>
<artifact!|d>dhi s-web-nmobil e</artifactld>
<versi on>${versi on} </ versi on>
<t ype>war </t ype>

</ dependency>

» Buildtheportal (mvn cl ean install inthedhis-web-portal folder)
« Copy the dhis.war file from dhis-web-portal\target to the tomcat\webapps folder. Rename it if you want.

20.4.2. Install the GSM modem

¢ Driver for the GSM modem

Plug in your modem and install the drivers. Y ou might have to use the manufacturer's provided drivers from a CD
or their web page. You might need administrator privilegesto do this. If you still can't do it, try starting Windows
in Safe Mode.

e comm.jar
Copy ittoyourj ava\jreXi i b\ ext folder. If you'vegot multipleinstallations of JRE, you can find the path to the
installation used by DHIS 2 by right clicking the Monitor Tomcat icon in the system tray, then Configure -> Java.

e javax.comm.properties

Copy ittoyourjava\jreXi i b folder.
« win32com.dll

Copy ittoyourj ava\j reX\ bi n folder.

Note: You might need administrator privilegesto do this. If you still can't do it, try starting Windows in Safe Mode.
* SMSserver.conf

Copy it to your DHI S2_HOVE folder (the folder where hibernate.properties is located). The settings in this file can
also be modified from the Settings page in the mobile modulein DHIS 2.

In thisfile the manufacturer and the model of the GSM modem are specified. Also, make sure the PIN code for the
SIM card in the GSM modem is turned off, and set nodent. pi n=0000 in the SM Sserver.conf, or use the Settings
page in the mobile module in DHIS 2 to set the pin to 0000.

The port of the modem also needs to be specified in this file. After the drivers are successfully installed and the
modem is installed in a usb port, you can find the port of the modem by opening Device Manager, locate your
modem and right click on it, click on Properties and navigate to the Modem tab. There you'll see which port is
assigned to the modem.

Important: Note that if you install the modem into another usb port another time, the port will change, and you will
have to update the settings. If you for some reason need to take the modem out of your computer, make sure you'll
install it in the same usb port as last time, or else you'll have to update the SM Sserver.conf file.

« formIDLayout.csv

Copy it to your DHI S2_HOVE\ mi folder. If you have not yet deployed your latest build of DHIS2, you'll have to
create the mi folder manually.

This file specifies which data elements are to be imported. There's one line for each different mobile application
in use. The lines start with a mobile application's id, then followed by comma separated data element ids and their
categoryoptioncombo ids. The lineswill be on the form

1 = <data el enent id>. <cat egoryopti onconbo i d>,
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<data el enent id>. <categoryoptionconbo id> ... ,
<dat a el ement id>. <categoryopti onconbo id>

E.g.
1 = 652.207, 652,208, 20485.271, 20485.272, 683.14

Note: If the same mobile application is installed on several phones, the id for each application is the same! The
forml DLayout.csv file should thus only have one ling, starting with 1 = .

20.4.3. Register users

The phone numbers of the cell phones used for reporting with the mobile application needs to be registered in DHIS
2 in order for the data to be imported and stored in the database. A phone number has to be registered for a user, and
the user can only be associated with one organisation unit!

The phone number must include the regular phone number as well as the country code without + or 00 . E.g. for
a Norwegian number, having the country code 47 and phone number 98765432 , the phone number to store is
4798765432 .

20.4.4. Install the mobile application on a phone

If you've got a phone and a computer with Bluetooth, you will in the most cases be able to send the . j ar file (the
mobile application) via Bluetooth from the computer to the phone. When using a cable, and also in some cases for
phones with Bluetooth, you might have to install some software to be able to communicate with the phone. E.g. Nokia
PC Suite for Nokia phones.

Once the mobile application is installed on the phone, open it and navigate to the last page in the application. Select
settings, and enter the number of the SIM card in the GSM modem. This works both with and without country code.

If there are several GSM modems installed on several computers running DHIS 2 and you want to report to all of
these, you can enter the numbers of the SIM cards installed in these GSM modems as well in the remaining fieldsin
your mobile application. When clicking send, the application will now send the registered data to all the registered
numbers at the sametime.

20.4.5. Using the system

Navigate to the Maobile module via Services -> Mobiles

20.4.5.1. Start the SMS Service

From the start-page DHIS2, go to Maintenance >> Mobile Configuration:

Then choosing the "SM S Service Configuration”:

The SM'S Service Configuration main-page with descriptions:

(The above screen-shot example with no gateway in the Gateways list)

If having no gateway registered, clicking on the "Reload Configuration” or "Start SMS Service" will have no use and
awarning message appeared, see this screen-shot example:
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Add or Update Gateway:

Currently, there are 4 gateway types:

Thenfill in the information for the gateway (the screen-shot example with BulkSM S Gateway):

(Theinformation for the gateway is from the Gateway providers)

After adding successfully the gateway, the service will automatically started.

20.4.5.2. Sending SMS

From the start-page DHIS2, go to Maintenance >> Mobile Configuration. Then navigate to " Show send SMS form":

At thismoment (DHIS version 2.8), thisisthe one-way sending out the SM S messages from the serversto the recipients
(with mobile phone numbers).

See the below example form to send out the messages to the recipients numbers individuals or mobile number of
registered Organisation Unit or by maobile number of the users assigned with Organisation Unit.

Below is an example screen-shot with listing of phone numbers (using ;" between the numbersin thelist):

20.4.5.3. Receive Data and Import
To receive and import data, the SM'S Service needs to be started.
20.4.5.3.1. Automated import of messages

When SM Ss are sent from the phoneswhile the SM S Serviceisrunning, the messages will be processed automatically,
and the data will automatically be imported and stored in the database.

20.4.5.3.2. Import pending messages

If SM Ss are sent from the phonesto the SIM card in the GSM modem while the SM S Service isinactive, the messages
will be stored as xml files in the folder DHI S2_HOVE\ i \ pendi ng short time after the service is started. On the
Receive Dataand Import page it will say how many SM Ss are pending. These can beimported by pressing the "Import
All Pending" button.
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Capitulo 21. Data dimensions in DHIS2

21.1. The core building blocks describing the data

A datavaluein DHIS2 (core modulefor aggregated data) isat minimum described by three dimensions, 1) dataelement,
2) organisation unit, and 3) period, which also forms the core building blocks of the data model. E.g. if you want to
know how many children that were immunised for measles in Gerehun CHC in December 2009, the three dimensions
to that value are the Data Element "Measles doses given", the Organisation Unit "Gerehun CHC", and the Period
"Dec-09". All data values have at least these three dimensions describing What, Where and When.

Tabla21.1.
Organisation Unit Data Element Period Value
Gerehun CHC Measles doses given Dec-09 22
Tugbebu CHP Measles doses given Dec-09 18

21.2. The data element dimension

21.2.1. Data element categories

The data element above called "Measles doses given", athough capturing the core essence of what the datais can be
further elaborated and disaggregated into what is called data element categories. The system administrators of DHIS
are free to define any data element category dimensions to data elements using the user interface for this in the data
element maintenance section, but here are some examples of possible categories to use.

Given the example of Measles vaccination, if you want to know whether these vaccines were given at the facility
(fixed) or out in the community as part of the outreach services then you could add a dimension called e.g. "Place of
service" with thetwo possible options"Fixed" and "Outreach”. Then all data collected on meas esimmunisation would
have to be disaggregated along these to options. In addition to this you might be interested in knowing how many of
these children who were under 1 year or above 1 year of age. If so you can add an Age dimension to the data element
with thetwo possible options"<1y" and ">1y". Thisimpliesfurther detail on the data collection process. Y ou can also
apply both categories Place of service and Age and combine these into a data element category combination e.g. called
"EPI disaggregation” and thereby you would be able to look at 4 different more detailed values in stead of only 1 as
in the example above for the data element "Measles doses given": 1) "Fixed and <1y, 2) Fixed and >1y, 3) Outreach
and <1y, and 4) Outreach and >1 y. This adds complexity to how data is collected by the health facilities, but at the
same time opens up for new possibilities of detailed data analysis of Measlesimmunisation.

Tabla 21.2. Example of detailed storage of data values when using data element categories " Place of Service"
and " Age" (smplified for readability compared to the actual database table)

Organisation Data Element Place of service Age Period Value

Unit

Gerehun CHC Measles doses Fixed <ly Dec-09 12
given

Gerehun CHC Measles doses Outreach <ly Dec-09 4
given

Gerehun CHC Measles doses Fixed >ly Dec-09 4
given

Gerehun CHC Measles doses Outreach >ly Dec-09 2
given
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Organisation Data Element Place of service Age Period Value
Unit
Tugbebu CHP Measles doses Fixed <ly Dec-09 10
given

Tugbebu CHP Measles doses Outreach <ly Dec-09 4
given

Tugbebu CHP Measles doses Fixed >ly Dec-09 3
given

Tugbebu CHP Measles doses Outreach >ly Dec-09 1
given

21.2.2. Data element group sets

While the data element categories and their options described above dictated the level of detail (disaggregation) at the
point of data collection and how data values get stored in the database, the data element group sets and groups can
be used to add more information to data elements after data collection. E.g. if looking at alot of data elements at the
sametimein areport you would want to group these based on some criteria, e.g. if looking at all the data capturedin a
form for immunisation and nutrition you might want to separate or group data elements along a programme dimension
(called group set) where "Immunisation” (or EPI) and "Nutrition" would be the two groups. Expanding the report
to include data from other programs or larger themes of health data would mean more groups to such a group set
dimension, like "Madaria", "Reproductive Health", " Stocks". For this example you would create a data element group
set called "Programme” (or whatever name you find appropriate), and to represent the different programmes in this
dimension you would define data el ements groups called "EPI", "Nutrition", "Malaria’, "Reproductive health" and so
on, and add all these groups to the "Programme” group set. To link or tag the data element "Meas es doses given" to
such adimension you must (in our example) add it to the "EPI" group. Which groups you add "M easles doses given" to
does not affect how health facilities collect the data, but adds more possibilities to your data analysis. So for the group
set dimensions there are three levels; the group set (e.g. "Programme"), the group (e.g. "EPI"), and the data element
(e.g. "Meades doses given").

Indicators can be grouped into indicator groups and further into indicator group sets (dimensions) in exactly the same
way as data elements.

Tabla 21.3.
Organisation Unit | Data Element Programme Period Value
Gerehun CHC Measlesdosesgiven | EPI Dec-09 22
Gerehun CHC Vitamin A given Nutrition Dec-09 16
Tugbebu CHP Measlesdosesgiven | EPI Dec-09 18
Tugbebu CHP Vitamin A given Nutrition Dec-09 12
Gerehun CHC Malaria new cases Malaria Dec-09 32
Tugbebu CHP Malaria new cases Malaria Dec-09 23

21.3. The organisation unit dimension

Organisation units in DHIS2 can be either any type of health facility like Community Health Centres or referral
hospitals, or an administrative unit like "MoHS Sierra Leone", "Bo District" or "Bapoma Chiefdom". Orgunits are
represented in a default hierarchy following the health system at large, and are therefore assigned an organisational
level. E.g. Sierra Leone has 4 levels; National, District, Chiefdom, and PHU, and all orgunits are linked to one of
these levels. An orgunit hierarchy in DHIS can have any number of levels. Normally data is collected at the lowest
level, at the PHUSs, and then data values are linked to individual PHUs. When designing reports at higher levels with
data aggregated by chiefdom or district, the DHIS will use the hierarchy structure to sum up all the health facilities
data for any given unit at any level. The orgunit level capturing the data always represents the lowest level of detail
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that is possible to use in data analysis, and the organisational levels define the available levels of aggregation along
ageographical dimension.

21.3.1. Organisation unit group sets and groups

While PHU isthe lowest geographical level for disaggregation in DHIS2 there are waysto flexibly group organisation
units into any number of dimensions by using the group sets and groups functionality. E.g. if all PHUs are given an
officia type like CHC, CHP, MCHP etc. it is possible to create an orgunit group set called "Orgunit type" and add
groups with the names of the types mentioned above. Then you can link your orgunits to their corresponding groups
(orgunit types). Other common orgunit dimensionsare Rural/Urban (Rural, Urbal, Peri-urban), and Ownership (Public,
Private. NGO etc.). When analysing data from the PHU level it then becomes possible to aggregate data by these
dimensions, e.g. look at Measlesimmunisation in BO district by the type of PHU in stead of the PHUs themselves.

21.3.1.1. Alternative orgunit hierarchies - advanced use of group sets and groups

A more advanced use of orgunit group setsand groupsisto create alternative hierarchies e.g. use administrative borders
from other ministries. In Sierra Leone that could mean an alternative hierarchy of 1:MoHS, 2:Districts, and 3: Local
councils, instead of the 4 level hierarchy with chiefdoms and PHUs. E.g. if all PHUs where linked to a specific local
council it would be possibleto look at data aggregated by local council instead of chiefdom. Then you would first need
to create a group set called "Local council" and then create one orgunit group for every local council, and finally link
all PHUsto their corresponding local council group.

Tabla21.4.

District OrgUnit Type Data Element Period Value
Bo CHC Measlesdosesgiven | Dec-09 121
Bo CHP Measesdosesgiven | Dec-09 98
Bo MCHP Measlesdosesgiven | Dec-09 87
Bombali CHC Measlesdosesgiven | Dec-09 110
Bombali CHP Measlesdoses given | Dec-09 67
Bombali MCHP Measlesdosesgiven | Dec-09 59

21.3.2. Best practice on the use of group sets and groups

Groups that are not members of group sets are more or less useless for analysis (should we allow this at all?). With
all the groups you get by e.g. including all different diagnoses as groups the full list of groups does not makes sense
in any pivot table, and you easily get duplicates in your pivot tables since data elements or indicators are members of
multiple groups. This can be controlled by the use of group sets. So the recommodation isto assign all your groupsto
agroup set, and then you pull the group sets you need into your reports and analysis.

It is also recommended to have one group set that is used for the major organising of all datain e.g. apivot table, e.g
use health programs or other larger themes for data elements or indiactors that together cover all the data. That will
provide a nicely organised overview of all your raw data or indicator data.

Theresourcetable givesall groupsets as columnswith groups asrows, and 1 DE per row. Thismeansthat all groupsets
are joined in when e.g. creating a view to a pivot table. Resource tables have to be generated from the Mainteance-
>Data Administration->Resource Table window, and more information on this is available in a later chapter called
Data Administration in DHIS2 or from the inline help text in that window.

21.4. The time (period) dimension

The period dimension becomes an important factor when analysing data over time e.g. when looking at cumulative
data, when creating quarterly or annual aggregated reports, or when doing analysis that combines data with different
characteristics like monthly routine data, annual census/population data or six-monthly staff data.
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21.4.1. Period Types

In DHIS2 the periods are organised according to a set of fixed period types: 1) Daily, 2) Weekly, 3) Monthly, 4)
Quarterly, 5) Six-monthly, 6) Yearly, 7) Two-yearly, and 8) a special period type called Relative.

Asarule of thumb all organisation units should collect the same data using the same frequency or periodicity, so first
of al the periods play an important rolein standardising data collection across the country. A data entry form therefore
needs to know its period type to make sure data is always collected according to the correct and same periodicity
across the country.

It is possible however to collect the same data el ements using different period types by assigning the same dataelements
to multiple data sets with different period types, however then it becomes crucial to make sure no orgunit is collecting
data using both data sets/period types as that would create overlap and duplication of datavalues. If set up correctly the
aggregation service in DHIS2 (through datamart and report tables) will aggregate the data together, e.g. the monthly
data from one part of the country woth quarterly data from another part of the country into a national quarterly report.
For simplicicty and to avoid data duplication we stronly advice to use the same period type for al orgunits for the
same data elements when possible.

21.4.2. Relative periods

When creating reports within the DHIS (report tables, standard reports, charts) it is possible to make use of therelative
periodsfunctionality. The simplest scenario iswhen you want to design amonthly report that can be reused every month
without having to make changes to the report template to accomodate for the changes in period. The relative period
called reporting_month allows for this, and the user can at the time of report gemeration through a report parameter
select the month to use in the report.

A dlightly more advanced use case is when you want to make a monthly summary report for immunisation and want
to look at the data from the current (reporting) month together with a cumulative value for the year so far. Therelative
period called " Sofar thisyear" provides such acumulative value relative to the reporting month sel ecting when running
the report. Other relative periods are the last 3,6, 9 or 12 months periods which are cumulative values cal culated back
from the selected reporting month. If you want to create a report with data aggregated by quarters (the ones that have
passed so far in the year) you can select "Individual quarters this year". Other relative periods are described under
the reporting table section of the manual. Common for al the relative periods is that they are relative to a selected
reporting month. Even quarterly or annual reports need to know their reporting month to derive the year, the quarter
and so on. The reporting month then becomes one of the report parameters the users have to select when running a

report based on relative periods.
Tabla 21.5.
Organisation Unit | Data Element Reporting month So far thisyear Reporting month
name
Gerehun CHC Meadlesdosesgiven | 15 167 Oct-09
Tugbebu CHP Measlesdosesgiven | 17 155 Oct-09

21.4.3. Aggregation of periods

While data needs to be collected on a given frequency to standardise data collection and management, this does not
put limitations on the period types that can be used in data analysis and reports. Just like data gets aggregated up the
organisational hierarchy, dataisalso aggregated according to aperiod hierarchy, so you can create quarterly and annual
reports based on data that is being collected on a Monthly basis. The defined period type for a data entry form (data
set) defines the lowest level of period detail possible in areport.

21.4.3.1. Sum and average aggregation along the period dimension

When aggregating data on the period dimension there are two options for how the calculation is done; 1) sum and 2)
average, which is specified per data element in the DHIS2 through the use of the ‘aggregation operator' attribute in
the Add/Edit Data Elements window.
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Most of the data collected on aroutinely basis should be aggregated by summing up the months or weeks, e.g. you
create aquarterly report on Measlesimmunisation by summing up the three monthly valuesfor "Measles doses given".

Other types of datathat are more permanently valid over timelike"Number of staff inthe PHU" or an annual population
estimate of "Population under 1 year" need to be aggregated differently. These values are static for all months as long
asthere arevalid data. E.g. the estimated popul ation under 1 calculated from the census datais the samefor all months
in ayear, or the number of nurses working in a PHU is the same for every month in the 6 months period the number
isreported for.

This difference e.g. becomes important when calculating an annual value for the indicator morbidity service burden
for aPHU. The monthly headcounts are summed up for the 12 months to get the annual headcount while the number
of staff for the PHU is calculated as the average of the two 6-monthly values reported through the 6-monthly staff
report. So in this example the data element "OPD heahcount" would have the aggregation operator "sum" and the data
element "Number of staff" would have it set to "average”.

Another important feature of average data elements is the validity period concept. Average data values are standing
values for any period type within the borders of the period they are registered for. E.g. an annual population estimate
following the calendar year will have the same value for any period that falls within that year no matter what the period
type. E.g. if the population under 1 for a Tugbebu CHPis 250 for the year of 2009 that means that the value will be 250
for Jan-09, for Q3-09, for Week 12 of 2009 and for any period within 2009. This hasimplicationsfor how e.g coverage
indicators are calculated as the full annual population will be used as denominator value even when doing monthly
reports. If you want to look at an estimated annual coverage value for a given month then you will have the option of
setting the indicator to "Annualised" which means that a monthly coverage value will be multiplied by 12, a quarterly
valueby 4 etc. The annualised indicator feature can therefore be used to mimic the use of monthly population estimates.

21.5. Data collection vs. data analysis

21.5.1. Data collection and storage

The datasets determine what raw data that is available in the system as they describe how data is collected. Through
the data sets we define the building blocks of the data to be captured and stored in the DHIS. For each data dimension
we decide what level of detail the data should be collected on; 1) the data element (e.g. diagnosis, vaccine, or any event
taking place) and its categories (e.g. age and gender), 2) the period/frequency dimension, and 3) the orgunit dimension.
For any report or data analysis you can never retrieve more detailed data than what is defined in the datasets so the
design of the datasets and their corresponding data entry forms (the data collection tools) dictate what kind of data
analysis that will be possible.

21.5.2. Input != Output

It is important to understand that the data entry forms or datasets themselves are not linked to the data (values) and
that the meaning of data (the What) is only described by the data element (and its categories). This makes it perfectly
safe to modify datasets and forms without altering the data (as long as the data elements stay the same). This loose
coupling between forms and data makes DHI'S flexible when it comes to designing and changing new forms and in
providing exactly the form the users want.

Another benefit of only linking data to data elements and not to forms is the flexibility of creating indicators and
validation rules based on data elements, and also in providing any kind of output report (in pivot tables, charts, maps
etc) that can combine dataindividually or across forms, e.g. to correlate data from different health programs. Due to
thisflexibility of enabling integration of datafrom various programs (forms) and sources (routine and semi permanent
(population, staff, equipment)) a DHIS database is used as an integrated data repository for many or all parts of the
aggregated datain alarger HIS. The figure below illustrates this flexibility.
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21.6. Some more examples

The table below combines data element the two group sets Diagnosis (all the diseases) and Morbidity/Mortality (New
cases, Follow-ups, Refrerrals, Deaths) with the data element category PHU/Community. Deaths are captured in a
separate form with other dimensions (e.g. the PHU/Community) than morbidity.

This output table combinesthe two data el ement categoriesHIV_Age and Gender with the dataelement group set ART
Group. The group enables subtotalsfor staging and entry points summing up the data elementsin that group. Subtotals
for either age groups and gender would be other possible columns to easily include here.

21.7. How this works in pivot tables

When doing data analysis in Excel pivot tables or any other OLAP based tool the dimensions become extremely
powerful in providing many different views into the data. Each data element category or group set become a pivot
field, and the options or groups become values within each of these fields. In fact categories and groupsets are treated
exactly the same way in pivot tables, and so are orgunits, periods, and data elements. All these become dimensions
to the data value that can be used to rearrange, pivot, filter, and to drill down into the data. Here we will show some
examples of how the data dimensions are used in pivot tables.

Using the example of morbidity and mortality data, a pivot table can show how the dimensions can be used to view
datafor different aggregation levels.

The completely aggregated number is viewed when none of the pivot fields are arranged in the table area, as column
or row fields, but are listed above the table itself as page field (filter).

Here we have selected to look at the Morbidity total. The various data elements on morbidity have been ordered into
themain_de_groupsMorbidity (wewill get back to Mortality later). Thefields abovethetableitself areall setto"All",
meaning that the totals in the table will contain data from all Countries, Districts, Chiefdom, ou_type, year, months,
the various categories as listed in the red fields, and all data elementsin the Morbidity group.

Aswe have seen, thisisnot avery useful representation, asMorbidity isorganized into new cases, follow-ups, referrals,
and then again in age groups. Also, we do not see the various diagnoses. The first step is to include the diagnoses
field (which is a group set), which is done by dragging the "diagnosis’ field down to be arow field, as shown in the
figure below, and to add the group set called "morbiditymortality" in the column field to display new cases, follow-
up, and referrals.

Contrast this figure above to the one below.

They both show the same data (some of teh rows have been cut in the screenshot due to image size), albeit in adifferent

way.

» The "dataelement” field, used in the bottom figure, displays each diagnosis as three elements; one follow-up, one
new, and one referrals. This is the way the data elements have been defined in DHIS, as this makes sense for
aggregation. Y ou would not like to aggregate follow-ups and new, thus these have not been made as categories, the
whole point of is to ease aggregation and disaggregation.

e The "diagnosis’ group set has instead been made to lump these three (follow-up, new, referrals) together, which
can then be split with another group set, namely the one called "morbiditymortality”. This allows us to organize
the data asin the first of the two figures, where we have the single diagnosis per row, and the groups new, follow-
up, referrals asrows.
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The idea of using group sets is that you can combine, in any set, different data elements. Thus, if we add the
mortality data (by checking it from the drop-down menu of the main_de_groups field, and moving this field out of
the table) we can see also the deaths, since the mortality data elements have been included as a "death" group in the
"morbiditymortality" group set. The result is shown below.

Theresult isamuch more user-friendly pivot table. Now, another figure shows the relationship between the group sets
and elements (these are fake data values).

This small detail of the pivot table show how the actual data elements link to the group sets:

* The four data elements, as defined in DHIS, are Measles death, Measles follow-up, Measles new, and Measles
referrals

« They al belong to the group set "diagnosis’, where they have been lumped together in the group Measles
e The group set "morbiditymortality” contains the groups New cases, Follow-up, Referrals, and Deaths.

¢ Only the data element Measles deaths has data rel ated to the group Deaths, thus thisis where the data value (20) is
shown, at the upper right corner. The same for Meas es new; the value (224) is shown at the intersection of the data
element Measles new and the group New cases (in the group set morbiditymortality)

« All theintersections where the data element does not link with the groupsin morbiditymortality are left blank. Thus
in this case we would get a nice table if we excluded the dataelement from the table, and just had diagnosis and the
group set morbiditymortality, asin the figure shown earlier

Now lets see how the data element categories can be used. In the data entry form for Morbidity the new cases and
follow-ups use one age category, the referral data another,, and the mortality data a third age breakup, so these are
available asthreeindividual age group fieldsin the pivot tables called morbidity age, referrals_age and mortality age.
It doesn& apos;t make sense to use these while looking at these data together (as in the examples above), but e.g. if
we only want to look at the only the new cases we can put the MobidityMortalityGroups field back up as a page field
and there select the New cases group as afilter. Then we can drag the Morbidity age field down to the column area
and we get the following view:

Thefollowing tableillustratesthe benefits of reusing dataelement categories across datasets and catecorycombinations.
The VCCT, ART and PMTCT data are collected in three different datasets, the first two with both gender and age
breakdown, and the PMTCT only age (gender isgiven). All three share the same age groups and thereforeit is possible
to viev data elementsfrom all these three datasetsin the same table and use the age dimension. In the previous example
with morbidity and mortality data this was not possible since new cases, referrals and deaths all have different age
groups.

In the table below PMTCT data has been removed from the table and the gender category added to the column area
so that you can analyse the datafor VCCT and ART by age and gender. An optional subtotal for gender has also been
added, as well asagrand total for all age and gender.

21.8. From paper for to multidimensional datasets - lessons learned

Typicaly the design of a DHIS 2 dataset is based on some requirements from a paper form that is aready in use. The
logic of paper forms are not the same as the data element and data set model of DHIS, e.g. often afield in atabular
paper form is described both by column headings and text on each row, and sometimes also with some introductory
table heading that provides more context. In the database this is captured in one atomic data element with no reference
to a position in avisual table format, so it isimportant to make sure the data element with the optional data element
categories capture the full meaning of each individual field in the paper form.
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Another important thing to have in mind while designing datasets is that the dataset and the corresponding data entry
form (which isadataset with layout) is a data collection tool and not areport or analysistool. There are other far more
sophisticated toolsfor dataoutput and reporting in DHIS than the data entry forms. Paper forms are often designed with
both data collection and reporting in mind and therefore you might see things such as cumulative values (in addition to
the monthly values), repetition of annual data (the same popul ation data reported every month) or evenindicator values
such as coverage rates in the same form as the monthly raw data. When you store the raw datain DHIS every month
and have al the processing power you need within the computerised tool there is no need (in fact it would be stupid
and most likely cause inconsistency) to register manually calculated values such as the ones mentioned above. You
only want to capture the raw datain your datasets/forms and leave the cal culations to the computer, and presentation
of such valuesto the reporting toolsin DHIS.

21.8.1. From tables to category combinations - designing multidimensional data
sets

As we have seen in the examples above the data element categories and their options are helpful in representing
tabular data, when adding dimensionsto afield in a paper form. We have also seen how the data element is the central
dimension and that the data el ement categories are used to provide further details or disaggregation to the data element.
Aswe will seein the example below there are often more than one way to represent a paper form in DHIS, and it can
be difficult to know which dimension to represent with a data element name and which to represent as categories, or
even as groups as we have seen above. Here are some general lessons learned from working with data element and
category combinations:

» Design your dimensions with data use in mind, not data collection. This means that disaggregation of data values at
collection time should be easily aggregated up along the various dimensions, asin adding up to a meaningful total.

* Reuse dimensions as much as possible as it increased the ability to compare disaggregated data (e.g. age groups,
fixed/outreach, gender). Not necessary to share all dimensions, it helps to share only one as well (much better than
none).

« Disaggregation dimensions should add up to atotal

« Different levels of dimensions; 1) disaggregation and 2) grouping. Disaggregation dimensions dictate how you
collect and how detailed you store your data, so plan these carefully. The group dimension is more flexible and can
be changed and added to even after data collection (think of it as tagging).

« Think integrated data repository and not forms or programs when designing the metadata model and revising forms.
Use the same disaggregation for the same or similar data across forms. Reuse definitions so that the database can
integrate even though the forms might be duplicating.

STEP BY STEP APPROACH TO DESIGNING DATASETS
1. Identify the different tables (or sub datasets) in the paper form that share the same dimensions
2. For each table identify the dimensions that describe the data fields

3. Identify the key dimension, the one that makes most sense to look at in isolation (when the others are collapsed,
summed up). Thisis your data element dimension, the starting point and core of your multidimensional model (sub
dataset). The data element dimension can be a merger of two or more dimensions if that makes more sense for data
analysis. The key is to identify which total that makes most sense to ook at aone when the other dimensions are
collapsed.

4. For all other/additional dimensionsidentify their options, and come up with explanatory names for dimensions and
their options.

5. Each of these additional dimensions will be a data element category and their options will be category options.

6. Combine all categories for each sub dataset into one category combination and assign thisto all the data elements
in your table (or sub dataset if you like).

7. When you are done with all the tables (sub datasets), create a new dataset and add all the data elements you have
identified (in the whole paper form) to that dataset.

8. Your dataset will then consist of a set of data elements that are linked to one or more category combinations.
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In order to better explain the approach and the possibilities we present an example paper form and will walk through
it step by step and design data elements, categories, category options and category combinations.

Thisform has many tables and each of them potentially represent a data element category combination (from now on
referred to as acatcombo). As such thereis no restriction on adataset to only have one set of dimensions or catcombo,
it can have m For any and as we see above thisis necessary as the dimensions are very different from table to table.
We will walk through this table by table and discuss how to represent it in the DHIS.

ANC table. Thistablein thetop left corner is one the smpler onesin thisform. It hastwo dimensions, thefirst column
with the ANC activity or service (1st visit, IPT 2nd dose etc) and the 2nd and 3rd column which represent the place
where the service was given with the two options fixed and outreach. Since the ANC service isthe key phenomenato
analyse here and often there is a need for looking at e.g. total of ANC 1st visits no matter where (fixed+outreach) it
makes alot of senseto usethisdimension asthe dataelement dimension. So all itemson thefirst column from 1st ANC
visit to 2nd IPT dose given by TBA are represented as individual data elements. The place dimension is represented
as a data element category (from now on referred to as category) with the name "fixed/outreach" with the two data
element category options (from now on catoptions) "fixed" and "outreach". There is no other dimension here so we
add a new catcombo with the name "Fixed/Outreach" with one category "Fixed/Outreach”. Strictly spesking thereis
another dimension in this table, and that is the at PHU or by TBA dimension which is repeated for the two doses of
IPT, but since none of the other ANC services listed have this dimension it does not seem like agood idea to separate
out two data elements from this table and give them another catcombo with both fixed/outreach and at PHU/by TBA.
reusing the same catcombo for all the ANC services makes more sense since it will be easier to ook at these together
in reports etc. and also the fact that there is not much to loose by repeating the at PHU or by TBA information as part
of the data element name when it isonly for four data elementsin atable of totally 11 data elements.

DELIVERY table. Thistableis moretricky asit has alot of information and you can see that not all the rows have
the same columns (some columns are merged and aone field is grayed out/disabled.). If we start by looking at the first
column "Déliveries assisted by" that seems to be one dimension, but only down to the "Untrained TBA" row, as the
remaining three rows are not related to who assisted the delivery at all. Another dimension is the place of delivery,
either In PHU or in Community as stated on the top column headings. These deliveriesare further split into the outcome
of the delivery, whether it is alive or till birth, which seems to be another dimension. So if we disregard the three
bottom rows for a moment there seems to be 3 dimensions here, 1) assisted by, 2) place of delivery, and 3) delivery
outcome. The key decision to make is what to use as the data element, the main dimension, the total that you will
most often use and want easily available in reports and data analysis. We ended up using the outcome dimension as
total live birthsis avery commonly used value in many indicators (maternal mortality ratio, births attended by skilled
health personnel etc.). In this case the Assisted By dimension could also have been used without any problem, but the
added value of easily getting the total live births information was the decisive point for us. This means that from this
table (or subtable of row 1 to 6) there are only two data elements; "Live births' and "Still births". Then there are two
more dimensions, the "PHU/Community” with itstwo options and a"Births attended by" with options ("MCH Aides’,
"SECHN", "Midwives', "CHO", "Trained TBA", "Untrained TBA"). These two categories make up the catcombo
"Births" which is assigned to the two data elements "Live births" and "Still births'. Considering the final three rows
of the delivery table we can see that "Complicated Deliveries' does not have the assisted by dimension, but has the
place and the outcome. "Low birth weight" also does not have the assisted by dimension and not the outcome either.
The LLITN given after delivery does not have any additional dimension at all. Since not any of the three rows can
share catcombo with any other row we decided to represent these fields as so called flat data elements, meaning data
elements with no categories at all, and simply adding the additional information from the column headings to the data
element name, and therefore ended up with the following data elements with the default (same as none) catcombo;
"Complicated deliveries in PHU live birth", "Complicated deliveriesin PHU still births', "Complicated deliveriesin
community live birth", "Complicated deliveries in community still births’, "Low birth weight in PHU", "Low birth
weight in community”, and "LLITN given after delivery".

POST-NATAL CARE tableThistableissimple and we used the same approach asfor the ANC table. 3 dataelements
listed in the first column and then link these to the catcombo called "fixed/outreach”. Reusing the same category fixed/
outreach for these data elements enables analysis on fixed/outreach together with ANC data and other data using the
same category.

TT table Thisis abit more tricky. We decided to use "TT1", "TT2" ... "TT5" as data elements which makes it easy
to get the total of each one of these. There is fixed/outreach dimensio here, but there is also the In school place that
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isonly applied to the Non-Pregnant, or more correctly to any of the two as the school immunisation is done whether
the girls are pregnant or not. We consulted the program people behind the form and found out that it would be ok to
register all school TT immunisations as non-pregnant, which simplifiesthe model abit sincewe can reusethe"TT1" to
"TT5" data elements. So we ended up with anew category called "TT place" with the three options (Fixed, Outreach,
In Schooal), and another category called "Pregnant/Non-pregnant” with two options. The new catcombo "TT" isthen a
combination of these two and applied to the 5 TT data elements. Since we agreed to put all In Schools immunisations
under Non-pregnant in means that the combination of options (Preghant+In School) will never be used in any data
entry form, and hence become a passibe optioncombo, which is ok. As long as the form is custom designed then you
can choose which combinations of optionsto use or not, and thereforeit is not aproblem to have such passive or unused
catoptions. Having school as one optioninthe TT place category simplifies the model and therefore we thought it was
worth it. The aternative would be to create 5 more data elements for "TT1 in school" ... "TT5 in school", but then it
would be ahit confusing to add these together with the"TT1" ..."TT5" plus TT catcombo. Having school asaplacein
the TT place category makes it alot easier to get the total of TT1.. TT5 vaccines given, which are the most important
numbers and most often used values for data anaysis.

Complications of early and late pregnancy and labour tables We treat these two tables as one, and will explain
why. These two tables are a bit confusing and not the best deisgn. The major data coming out of these tables are the
pregnancy complicationsand the maternal deaths. These arethe major thingsfor dataanalysis. And then thereisfurther
detail on the cause of the complication or death (the first column in both tables), as well as a place of death (in PHU or
community), and aoutcome of the complication (when its not adeath) that can be either Managed at PHU or Referred.
We decided to create two data elements for these two tables; " Pregnancy complications', and "Maternal Deaths", and
two category combinations, one for each of the data elements. For the Pregnancy Complications data element there
are two additional dimensions, the cause of the complication (the combined list of the first column in the two tables)
and the outcome (managed at PHU or Referred), so these are the categories and options that make up that category
combination. For the "Maternal deaths' data element the same category with the different causes are used and then
another category for the place of death (in PHU or In community). This way the two data elements can share one
category and it will be easy to derivethetotal number of pregnancy complicationsand maternal deaths. Whilethelist of
complications on the paper form is divided into two (early and late/labour) you can see that e.g. the malariain 2nd and
3rd trimester are listed under early, but in fact are for alater phase of the pregnancy. Thereis no clear divide between
early and late complicationsin the form, and therefore we gave up trying to make this distinction in the database.

Family Planning Servicestable Thistable has 2 dimensions, the family planning method (contraceptive) and whether
the client is new or continuing. We ended up with one data element only "Family planning clients" and then added
two categories "FP method" with all the contraceptives as options, and another category "FP client type" with new or
continuing as options. Thisway it will beeasy to get thetotal number of family planning clientswhichisthemajor value
tolook at in dataanalysis, and from there you can easily get the details on method or how many new clients there are.
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Capitulo 22. DHIS TRACKER

22.1. Introduction

22.1.1. Quick Background

Conventionally, Public Health Systems have been recording and reporting aggregated data of the services provided
across various health programmes. Though this is crucia in monitoring "reach" and "availability" of public health
services, but it lacks tracing the persons being provided these services and quality of these ones.

For exampl e, the aggregate report will show that 300 pregnant women registered for ANC and 120 women given IFA
tabletsor 90 women given TT injection. In an aggregate system, it isnot possibleto ascertain that if aparticular pregnant
woman registered for ANC, hasalso been given IFA and TT, asdata only shows aggregate numbers. To understand the
quality of servicesgiven to each pregnant woman registered for ANC, immunization cycle of each child or treatment of
each leprosy person, etc. it isimportant that treatment information of each person is maintained as an individual case.

The DHIS tracker module ( aso known as DHIS Community Module ) is an integrated module in DHIS2, built
to support community health systems and facilitate a smooth integration between the community health data and
aggregated data management.

The module supports management of community health programs, such as child immunization, maternal health and
e.g. adlowstracking of individuals enrolled in various programs and activity planning for community health workers.

The following are the major things:

1. Administrating meta data - includes person attributes, person attribute groups, identifier types; relationship types,
health programs, program stages corresponding to the program, validations and formulas for aggregating datavalue
from individual cases.

2. Administrating person registration - registering anew person, setting relationships, enrolling aperson into aprogram
and management of person location

Data entry for inputting individual data for treatment of each person.

Reports for individual cases.

Linking data between tracker system and aggregate management system.

Provides alist of upcoming visits to better plan for daily/weekly activities at afacility or in an area.

N o oM w

Support the work practices around tracking persons within a health program.

Advantages of tracker module -

1. Facilitate the health service provider in person's treatment follow-up by recording all treatment related information
in one place and in effective monitoring of different health services and drill down to individual person information.

2. Facilitate the health service provider at a facility or in an area a list of upcoming visits to better plan for daily/
weekly activities.

3. Help the person in recording treatment history in one place, which could be used later in case of referral.
4. Facilitate in recording entire treatment information of each person.
5. Help strengthen the quality and fidelity of data.

Thedatain primary registers at sub-center level isrecorded and maintained by individual data or treatment cases, and
sent up-wards as aggregate reports.

22.1.2. Getting started with DHIS Tracker

The modul e supports health providersfor registering treatment cases and tracks these cases over time through different
formsthat are filled for the treatment of each person.
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The process starts with the person registration. Then she/he can be enrolled in the program for which registered. The
application will guide the health provider the services required for her/him through activity plan and the services from
time to time can be updated into his/her profile. The working processis described in steps depicted in picture below -

Nota

For programs without registration (e.g. In-Patient Morbidity and Mortality program), users only need to input
treatment case and then export reports.

22.1.2.1. Person registration

The process of creating a new person in the system is through the registration process. The person isfirst registered in
the system (or checked if the person already existsin system). Searching a person can be done through name, identifiers,
location or user-defined person's attributes (address, child contact name, e.g.). If the person already existsinthe system,
the program enrollment process can continue. If the person is not available, new registration takes place.

The system supports for creating identifier type for the registration, such as Passport number, PAN, driving license,
health identifier, UID. However, a system unique identifier is created automatically after registration and used to track
the person.

For identification a person, the health worker isfirst identified through any of the identifiers or name of patient in the
system and the person isidentified through identifiersfor receiving ahealth service. After identification, theindividual
case history can be viewed or atreatment case can be updated for the new visit that they have received.

22.1.2.2. Program enrollment

When aperson is enrolled into any health programme, he/she is be provided identifier number (e.g PARA, parish, ...)
and declare some attributes which belong to the program. After, the person is provided various services through the
treatment are recorded. Based on the services of the program by the time, the system creates an activity plan for person.

22.1.2.3. Treatment case

Each interaction with the person related to the caseis considered to be an treatment case and these cases are recorded
into the individual case. Individual case is updated with the identification of both the health worker and the person
who is receiving the service.

22.1.2.4. Reports

The module provides two functions for viewing the reports to get an overview of the services provided for a program
or aprogram stage.

22.2. User guide

There are two additions in the module in both maintenance and services module -

1. Persons and Programs maintenance module - Definition meta data, include person attributes, person attribute
groups, identifier types, relationships, program and program-stages, validation for program and formulato generate
aggregate data value.

Whenthe' Personsand Programs’ optionsischosen from the main Maintenance menu, thefollowing screen appears

2. Individual records module - Support main functions for person registration, tracking information and individual
reports.

When the ‘Individual Records' options is chosen from the main Services menu, the following screen appears -
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22.2.1. Persons and Programs maintenance

The content in this part isfor the expert users or administrative users who are capable and responsible for development
and change.

Each of the options for the maintenance will be described in the following section. The options for the maintenance
will be described in the following section -

» Person Attribute

Create, modify and view Person attributes. An attribute can be used to register extrainformation for a Person.
 Person Attribute Group

Create, modify and view Person attribute groups. Groups makes it more convenient to add attributes to a Person.
* Person Identifier Type

Create, modify and view Person identifier types. Any type and multiple identifiers can be registered.
« Relationship Type

Create, modify and view relationship types. A relationship is typically wife and husband or mother and child.

e Program
Create, modify and view programs. A program has program stages and defines which actions should be taken at
each stage.

« Person Aggregation Query Builder

Define formulas, expressions, rules for aggregation data from tracker to aggregation module
» Validation Criteria

Create, modify and view validation criteria. A criteriais used for validation of Person data.
« Schedule Message

Configure message reminders to be automatically sent to enrolled persons XX days before scheduled appointments
and/or XX days after amissed visit.

» Schedule Automated Aggregation

Schedule an automated person aggregation process, e.g. to run all pre-defined aggregation queries every midnight.
22.2.1.1. Person attribute

Create, modify and view person attributes. An attribute can be used to register extra private information for a person
or information when that person enrolled into a certain program.

From Maintenance menu, go to Persons and Programs option and click on it. Select Person Attribute option to create
anew attribute for persons.

After, click on Add button into Person Attribute Management window to go to Add New Person Attribute Management
window.

Basic information

* Name - Name of person attribute.

» Description - Description of person attribute.

« Mandatory - Entering value for this attribute is required or not.

* Inherit - When to registry a new person for relationship with an available person, al inherit person attribute values
of the person will be pre-filled in the registration form.

« Value Type - Datatype of valueinputed. In addition to supporting basic data such as Number, Text, Yes/No, Date, the
system support a value type as Predefined value for defining attribute values. Users only can select on valuein the
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defined list for each person registered. E.g code values which record the information on access to HIV prevention
services can be pre-defined, include T, TR, TRR, TRRD, TRRDm, TRRDmMDb as PMTCT Code attribute.

22.2.1.2. Person attribute group

To access the person attribute group maintenance module, from Maintenance menu, go to Persons and Programs
option and click on it. Select Person Attribute Group option to create a new an attribute group.

To create a new attribute group, click the Add button into Person Attribute Group window to go to Add New Person
Attribute Group window , click the Add new button. Fill in the Name and Description fields and then select attributes
that should belong to the group from the left panel.

Click the Move selected items button to add the selected attributes to the attribute group. Click the Remove selected
items button to remove attributes from the group that have been selected in the right panel.

Finally, click the Add button to save changes, or the Cancel button to discard any changes. The created attribute members
will be displayed by the attribute groups into person registration form.

To sort order of attribute groups for displaying in person registration form, click Move up and Move down button next
to Selected attributes section.

22.2.1.3. Person identifier type

To accessthe person identifier type maintenance modul e, from Maintenance menu, go to Persons and Programs option
and click on it. Select Person Identifier Type option to create a new identifier type.

To creating a new identifier type, click the Add button into Person Identifier Type Management window to go to Add
New Person Identifier Type window.

Basic information -

« Name - Name of identifier type.

 Description - Description of identifier type.

« Mandatory - Entering value for the identifier is required or not.

» Related - Representative re-uses the identifier of person.

* Number of characters - Maximum number of characters for value inputed.
« Type - Datatype of value inputted, includes Text, Number and Letter Only.

22.2.1.4. Relationship type

Relationship type section provides a mechanism for defining relationship types and link persons through these
relationship types by creating specific relationships.

To access the relationship type maintenance module, from Maintenance menu, go to Persons and Programs option
and click on it. Select Relationship Type option to create a new relationship type.

To define a new relationship type, click Add button into Relationship Type Management window to go to Add new
Relationship Type window.

22.2.1.5. Program and Program stage

The section provides a mechanism for defining health programmes and action for each stage of the programme.

22.2.1.5.1. Program

To access the program maintenance module, from Maintenance menu, go to Persons and Programs option and click
onit. Select Program option.

To define anew program, click the Add new button on the main page. Fill al fields with read asterisk, and then click
the Add button.
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Basic information -

Name - The name of the program
Description - Descriptions, meanings, explanation, etc. of/about the program.

Type - There are three types of program: multi events with registration, single event with registration and single
event without registration.

Events generated by enrollment date - Check on it for auto-generating due dates of events from program-stages of
this program based on the enrollment date. If it is not checked, the due dates are generated based on incident date.

Show provided elsewhere - Set show/hide provided el sewhere column in data entry form.
Show incident date - Set show/hide incident date field when a person enroll in this program.

Description of incident date - The date when the person got the disease or he/she has just been committed to an
equivalent program for being followed-up. E.g. In the Immunization program for child under 1yr old, the incident
date is the birthday; in the maternal program, the incident date is the date of last menstrual period (LMP).

Description of enrollment date - The date in which a person is registered to the system. For example: the date in
which aperson enrolls to the system.

Identifiers / attributes section - Select identifier-types and person attributes which belong to the program. Check
Displayed in list checkboxes of identifier typesto display its valuein person list instead of person's full-name.

To assign a program for organisation units, click Assign program to organisation units icon, the first icon under
Operations, corresponding to the program you would like and select organisation units where provide the program.

To create validation rules for programs, click Program validation rule management icon, the second icon under
Operations, corresponding to the program you would like. There are two types of validation rules -

Sngle validation rule is used for defining validation for only one condition. E.g Weight must be greater then zero,
or the date of admission is before the date of discharge. To define a validation, click Add single rule button and
enter values for the fieldsin form.

1. Enter description of program validation rule.

2. In Validation section, select an program stage in list to load data elements belong to the selected stage the field
below.

3. Double-click on a data element in list, a formula text of the selected data element is created and displayed into
the condition area.

4. Click the comparing operations (+, <, <=, >, >=, =, I=, I=NULL ) below to set operation for the formula.
5. Click Add button to add the new validation rule.

Multiple validation rule is used for defining validation for two conditions. E.g in PMTCT program, if the blood
test result of apregnant is HIV positive, the pregnant must test WHO Stage/CDA4. To define avalidation, click Add
multi rule button. The form is have two part - left side and right side. Fill values for the fields in each part is the
same Single validation rule function.

Nota

Vadlidation rules for DATE date elements are created for a program automatically. It's used for defining
formulas related the DATE data elements of each program stage. To define thisvalidation rule, click Edit icon
of Validation for date date elements. Select a program stage, the DATE data elements will be shown with
corresponding conditions as follows -

» Before current date

 After current date

» Before or equalsto current date
 After or equalsto current date

Before due-date
o After due-date
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» Before or equalsto due-date
 After or equalsto due-date

* Inrange due date

22.2.1.5.2. Program stage

To define aprogram stage, click the Program Stage Management icon, the forth icon under Operations, corresponding
to the program you would like and then Add new button. Fill in the Name and Description fields and then select the
data elements that should belong to the group from the left panel. Click the Move selected button to add the selected
data elements to the right panel. Click the Remove selected button to remove data elements that have been selected in
the right panel. Finaly, click the Add button to save changes, or the Cancel button to discard any changes.

Basic information -

3.

Name - Name of the program stage
Description - The description of the program stage
Description of report date - The description for report date which is displayed in case entry form.

Auto-generate event - Un-check this to prevent for creating an event of this program stage automatically when a
person enroll into the program.

Scheduled days from start - The minimum number of daysto wait for starting the program stage.

Repeatable - specify the program stage as repeatable or not.

Sandard interval days - Specify the number of days to repeat the repeatable program stage.

Data el ements section - Select person data el ements which belong to the program stage

Template reminder message section - Define template reminder messages which are used for sending messages for
person automatically. There are two params -

1) Days before/after due date - Enter a positive number of daysif sending process happens after due-date of events
which are generated from this program stage. Enter a negative number of days if sending process happens before
due-date of events.

2) Parameters- Provide parameterswhich are used for generating amessage for each person. The parametersinclude
person'sfirst name, program's name, program stage's name, due date of event, interval between current date and due
date and organisation unit's name.

Double-click on an option to insert it into template message field below.

3) Message - Content of template message. E.g Dear { patient-name} , please cometo your appointment at { due-date} .

Nota

Click Add more... button to add more template reminder messages.

program stage has three types of data entry form -

. Custom data entry form - Define a data entry form as HTML page. Click Design data entry formicon, the fifth

icon under Operations, corresponding to the program stage you would like to define custom data entry form. The
system supports to define a custom entry form with multi stages. So this form can be re-used in other stages of
the same program.

. Section data entry form - Group some data el ements which belong to the program stage as sections and display data

elements by each section. Click Section management icon, the forth icon under Operations, corresponding to the
program stage you would like to define section data entry form.

Default data entry form - List all data elements which belong to the program stage.

To search program stages by scheduled days, click Sort by scheduled days button.
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22.2.1.6. Aggregation query builder

Thisisthe core functionality for linking data between tracker module and aggregate management module by defining
the linking/aggregating rules. The purpose is to produce aggregated data/ statistics based on the low-level case based
data. It is based around flexible aggregation query definitions which maps the data elements used for case based data
management to data elements used for aggregate data.

This provides two functions -

» Aggregation query builder management isatool for defining formulas, expressions, rules for aggregation datafrom
tracker to aggregation module.

* Manual person aggregation is used for generating routine data values from individual data by period and
organization unit. Please refer the Service module to see this part.

22.2.1.6.1. Person Aggregation Query Builder Management

To access Aggregation Query Builder module, from the Maintenance menu, go to the Persons and Programs option.
Select Aggregation Query Builder option on left menu to proceed.

To define aformula, click the Add new button.

Basic information -

» Name - Provide name of query, this name is usually same with the name of aggregate data element. For example
Number of mothers got VAT, Number of children got BCG vaccine,...

» Dataset - Select dataset contains data elements which will be used to link with individua data.
» Data element - Select aggregate data element which will be used to link with individual data.

» Operator - Select Number of persons if aggregate based on persons, or Number of visits if aggregate data based on
times that persons received services.

* Program - Select program needed for aggregation.
« Program Stage - Select program stage from the selected program above.

Next section included 3 tabs: Data elements, Person attributes and Program. Depend on the requirement of data
aggregation, data element, person attributes, and number of programs are selected.

Data elementstab: List all available data elements from selected program stage. To create aformularelated to each
data element, double click on the data element. The formula of the data element is filled on the condition field, like
[DE:1.2.3], in with:

e 1-id of the selected program.
e 2-id of the selected program stage.
* 3-idof the selected data element.

Nota

The formula can be created without any program stage, like [DE:1.*.3]

Person attribute tab - List all available fixed attributes, such as gender, DOB type, Age (days), .. and user-defined
attributes. Besides, provide a formula for calculating number of persons who registered in system. However, if a
program without registration is selected, person attributes aren't displayed.

Program tab - Provide formulas for calculating data value related to the selected program and program stage -
» The number of persons who enrolled the selected program.
e The number of persons/ timesthat ( Date of enroliment - Date of incident ) is greater then a certain number.

« The number of persons who visited the selected program stage OR the number of visits what are registered in the
system.

» The number of persons by age at the report-time.
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Condition section - This section contains comparing operations (<, <=, >, >=, =, |=), calculation operation (+),
priority operation ( () ), boolean values (Y es, No), status operations (=NULL, '= NULL), relation operations (AND,
OR). These operations are used for supporting in setting condition for query.

Description section - Show description for the condition above.

E.g To get number of girls who got Vitamin A dose 6 enrolled Child Health program on January 2012. Then query
is created as in the figure below. Note that January 2012 is period parameter which user will select when generate
report. It isnot set in the query.

22.2.1.6.2. Sample of person aggregation

E.qg. Find the number of the children vaccinated BCG by defining alinking rule between the data el ements of aggregate
dataset named Number of children - BCG and the data e ement of a program stage named BCG dose given.

1. From Maintenance menu, go to Data Element and Indicators option and click on it. Select Data Element option
to define two new data elements -

1) Define a new data element named Number of children - BCG with Aggregate option for Domain Type.

2) Define a new data element named BCG dose give date with Patient option for Domain Type.

2. From Maintenance menu, go to Datasets option and click onit. Select Dataset option to create anew dataset named
BCG Report and add Number of children - BCG data element into the dataset.

3. From Maintenance menu, go to Persons and Programs option and click on it. Select Program option to create a
program named Child Health Program with a stage named Birth Details and add the BCG dose given data element
into this stage.

4. Create a new aggregation query builder named Number of children - BCG Builder to linking between the data
elements.

5. From Services menu, go to Individual Records option and click on it. Select Person option below Registration
header in the left menu to register three persons named Micheal, Alice and Tom in Ngelehun CHC and enroll them
into Child Health Program.

1) For Micheal, open the Birth Details stage into Child Health Program. Enter value for BCG dose give date data
element as"2012-01-18".

2) For Alice, open the Birth Details stage into Child Health Program. Enter Enter value for BCG dose give date
data element as "2012-01-18".

3) For Tom, no enter any data value for Birth Details stage.
® Aviso

Before entering data value for the stage, choose Report Date as "2012-01-18".

6. From Services menu, go to Individual Records option and click on it. Select Manual person aggregation option to
run Number of children - BCG Builder to get data value and save it into database.

22.2.1.7. Validation criteria

Validation criteria section provides a mechanism for defining criteriafor persons when enrolling a program.

To access the validation criteria maintenance module, from Maintenance menu, go to Persons and Programs option
and click on it. Select Validation Criteria option to create a new program.

To create a new validation criterion, click the Add new button. Fill al fields with read asterisk, and click Add button.

You can assign facilities to a validation criterion in the Validation Criteria Management (list of available validation
criteria are shown) by clicking the blue folder icon, the first icon under Operations, corresponding to the validation
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criterion you would like to assign. Click the Move selected button to add the selected programs to the validation
criterion. Click the Remove selected button to remove programs from the group that have been selected in the right
panel. Finaly, click the Save button to save changes, or the Cancel button to discard any change.

22.2.1.8. Schedule automated message reminder

This function is used for scheduling message reminders to be automatically sent to enrolled persons XX days before
scheduled appointments and/or XX days after a missed visit. When the schedule is started, messages for each person
are generated based on templates defined in each stage at midnight. On the time, the scheduled messages are sent.

Click Execute button to generate and send each message for each person at the time the button clicked.

Message reminders can be automatically scheduled to run on regular intervals. Click Sart button will enable the
scheduled job to run the task. Messages are generated based on templates defined in each stages at mid-night and sent
at a pre-determined time or can be run immediately by pressing Execute button.

22.2.1.9. Schedule Automated Aggregation

The aggregation query builder jobs can be automatically scheduled to run on regular intervals. Simply select
organisation unit group set aggregation level, and strategy to configure how the scheduled job should run. Click Start
button will enable the scheduled job to run at mid-night or can be run immediately by pressing Execute button.

22.2.2. Individual records module

Each of the options for the services will be described in the following section -

Find/Add Person

Create, modify and search for persons. Any type of data can be registered for a person by including attributes.
Visit Schedule

Visit Schedule provides for the user at afacility or in an areaalist of upcoming visitsto better plan for daily/weekly
activities.

Program Tracking

Support the work practices around tracking persons within a health program that have not shown up for a scheduled
visit (stage), e.g. that are lost to follow-up.

Multiple Individual records

Enter data for multiple program stages and persons for a program. The entry screen gives an overview of the stage
status.

Single event with registration

The datato register is defined by a single event with registration program.

Single event without registration

Register Single events without registration. The data to register is defined by a single event without registration
program.

Program summary

View the summary report to get an overview of the services provided for a program.

Tabular report

Use an interactive reporting tool for tracker-data using tabular presentation with dynamic filters for each person
attribute/data element.

Person aggregation
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Generate routine data values from patient data by month (or other intervalsif desired) and organisation unit.

22.2.2.1. Person registration

Thefirst step in the tracking is the registration of person/casein the application. In the registration process, the details
- which are related to the personal information, identification, contract and location details & health provider details,
are entered in the application. In the registration itself, person is provided with the unique identification number. This
number will be unique and will not match with the identification number of any person in the state jurisdiction. The
issue of identification number will be the responsibility of facility where person is registered first time.

® Aviso

No matter what program persons need to enroll, they must register into the system first. Then health providers
will enroll the persons into relevant programs. E.g. every pregnant women and the child need to be registered
first as a person, then they will be enrolled in Mother Care program or Child Health program.

Per son registration process

For the registration process, the details - which are related to the personal information, identification, contact and
location details, and health provider details, are entered.

1. Toregister aperson, go to the Services menu, select option Individual Records.
2. Click the Find/Add person option below Person header to go to Person management window.

3. Select afacility from the facilities hierarchy displayed on the left side of the screen. Then click the Add new button
on theright side.

4. Start process of registration by providing name, location details, identification details, contact details and other
detailslike child contact name and child contact type. The click the Add button to compl ete to process of registration
or click the Person management to navigate to previous page.

To check the duplicated person or to avoid double registration, after providing name and demographic details, click
the Check duplicate button. Checking process bases on full name, gender and birthday of the registering person to
look for the available persons with the similar information in the database. The result list will be displayed if the
system finds out the same persons. Now health providers can cancel the registration process and update the existing
person or continue the process of registration.

To register representative for the registering person, check on the Has guardian/caretaker checkbox in Register
new person form. The sub-function has two tab -

» Search existing person tab is used for searching available persons and users can select one person in the result
list to set relationship. The criteriato search is based on identifier, attribute and name of persons.

* Add new person tab is used for registering a new person for relationship. When adding a person in thisform, you
need to select one user-defined relationship type in thelist. Finaly, click Add button.

22.2.2.1.1. Person dashboard

The function is intended to provide quick access to individual data of person. Dashboards consist of several sections,
some of which provide linksto activity programs or relationships of the person . Other sections of the dashboard allow
usersto enter datavaluesfor dataentry form, reschedule and set status for each events of activity plan; show messages
and report of the program.

Thedashboard of the person isopened after register successfully or click thefirst icon under Operations, corresponding
to the person who you would like.

The Demographics section provides links for editing profile and changing other location of the person. Click on Edit
profile link to update individual information of person. Click on Change location link to change other location for
the person
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The Active programs section provides links for activity program and the next visit of person for this program.
Click on Enroll into program link to open the Enroliment form.

Click on a program link to open the data entry form for the next visit of the selected program. A form is open below
with five tab -

1. Data entry screen tab - Where datais manually registered for each person. Click on aevent box in tab. Then fill a
report date to open data entry form of the selected event.

After entering data values into the data entry form, user should click on Run validation button before clicking on
Compl ete button to check reality of data. The event is only completed successfully if all validationisvalid.

2. ldentifier / Attribute tab - Load identifier-types and person-attributes which belong to the selected program for users
to enter values for this program.

3. Reschedule and set status tab - Provides function for re-scheduling, setting status and sending messages/comments
or deleting for each events.

After entering a message in the field, click on (+) button in Message column to add a comment for the event. For
sending areminder message, click on (>>) button.

Nota

Only allow to edit due dates of events with status as overdue or scheduled in future.
4. Comments and messages tab - Displays a comment/message list of the program.
5. Program report tab - Summary report for the program.

The Active programs section consists of active programs of the person. Click on a program to show detail information
below. Besides, there are two link in thistab -

1. To display completed program list of the person, click Completed programs link. Select a program to show detail
information below.

2. To enroll the person into a program, click Enrall link.

The Relationship section consists of relationships of the person. Click on a person in list to open his/her dashboard.
Besides, there aretwo link in this tab -

1. To open Relationship management section, click Management link.
2. To register new person for relationship, click Register new person link.

Besides, the system audits user's information who accessed on the dashboard. Click on the History link in the header
to display thisinformation.

22.2.2.1.2. Person enrollment

After the registration, the person needs to be enrolled in any available program. To enroll :
1. Click on Enrall link from Dashboard of the person to open the Enrollment form.

2. Select aprogram from the list.

3. After the selection of program, you need to provide two dates:

1) Date of enrollment ( the second field ) - The date when person enrolls into the selected program.

2) Date of incident ( the third field ) - The date when the person got the disease or he/she has just been committed
to an equivalent program for being followed-up.

® Aviso

If the selected program has any identifier-types and person-attributes, they are displayed below. Users can
enter values for them at thistime.
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The date of incident are important to generate the activity plan for each person. Health provider needs to
ensure recording and reporting date of incidence with each case of multi events with registration. However,
when to define a program, if it can be set Generated by enrollment date property as true, the activity plan
is generated based on the enrollment date, not incident date.

However, the date if incident isignored with single event programs.

4. Click the Enroll button to complete the enrollment process.

The system will automatically calculate due-date for each event of program and will show it in the Re-schedule
and set status tab. In health programme, a person registered and enrolled, needs to be checked from time to time by
health providers. The case update is designed in the same manner so that services which are received by the persons
can be updated from time to time when they visit the facility or whenever the health providers need to track.

The system will automatically calculate due-date for each the program stage and will show same the below
enrollment. In health program, a person registered and enrolled, needs to be checked from time to time by health
providers. The case update is designed in the same manner so that services which are received by the persons can
be updated from time to time when they visit the facility or whenever the health providers need to track.

22.2.2.1.3. Editing person profile

After enrolling a person to a certain program, you can edit profile for that person.

1. Click the second icon under Operations, corresponding to the person you would liketo edit. Or click the Edit profile
link in Dashboard of person.

2. Then adialog box may appear to require you verify the date of birth if it is not verified. You just simply click OK
to go to the edit page.

3. Click Update button to update data and go to his/her dashboard.

22.2.2.1.4. Adding relationship

Now you can add relationships for person. To do that, you have to click on the Relationship management icon under
Operations or click on the Management link on Relationships section in Dashboard. Then, the management page

appears...

To add relationship for a person, you have to click on Search available person link to navigate to search page.

To register anew person and create relationship with the selected person, click Register new person link.

22.2.2.1.5. Change person location and View person details and history

Y ou can change person location by clicking the Change person location icon under Operations or click on Change
location link on Demographics section in Dashboard.

In addition, you can view all person details and history by click on Person details and history icon under Operations.

Furthermore, you can download all person details and history in the format of XLSor PDF by clicking Download as
Excel or Download as PDF button.

22.2.2.1.6. Search persons

The Search function is used for searching persons based on full-name, identifiers and person attributes.

To access Search function, from the Services menu, go the the Individual Records option and click on it. Select Find/
Add Person option on the left menu to proceed. Then, after selecting organisation unit, click on the Search button on
the right side.

A search form is appeared after clicking. User has to select criteria and input values into the function.
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After selecting search type, entering keyword and clicking on Search button, the search result will display on the
screen, and then user can interact with these persons.

22.2.2.2. Tracking

Thisfunction supports the work practices around tracking persons within a health program that have not shown up for
ascheduled visit (stage), e.g. that are lost to follow-up.

22.2.2.2.1. Visit Schedule

Thiswill be used to provide the user at a facility or in an area with alist of upcoming visits to better plan for daily/
weekly activities. This can also be used as quick navigation to the data entry screen when using the system as alive/
real-time data entry system.

Clicking on an event to open the dataentry screen, and plan isupdated when closing dataentry form. The plan (expected
vigits for the upcoming period) will typically be a mix of recently overdue stages and stages that are non-completed
and scheduled for the coming days/week.

After selecting organisation unit on the left panel, select a program in list. Then status which you would like. Select
show events since ( if any) and Show events up to (if any ). Finally, click Show Event List button to get events which
are satisfied with searching criteria

Click Export XLS button to export the result to excel file.

22.2.2.2.2. Program Tracking

This function supports the work practices around tracking persons within a health program that have not shown up for
ascheduled visit (stage), e.g. that are lost to follow-up.

After selecting organisation unit on the left panel, select aprogram in list. And click on List All Person button to load
all over-due events of persons.

Click on person's name to open his’her dashboard.

Click on an event box to re-schedule and set status for the selected event or see all tracking history for this event.

To search events by status and some criteria such as name, identifiers or attributes, click on Search button next to List
All Persons. A advanced search criteriais shown. After to fill search key values, click on Search button on this form
to display result or click on Send message button to send a reminder message for person in result.

22.2.2.3. Data entry

22.2.2.3.1. Multiple individual records

The multiple individual records function is where individual data is manually registered in the DHIS database. A list
events for each person who enrolled into the selected program after clicking a multi events with registration.

To access the multiple individual records function, from the Services menu, go to the Individual Records option and
click on it. Select Multiple individual records option on left menu to proceed.

To start enter data, thefirst step isto open alist events of person who enrolled acertain program by selecting aprogram
in the list on the main page. Follow these steps:

1. Locate the organisation unit you want to register data for in the tree menu to the left. Expand and close branches
by clicking on the +/- symbols. A quick way to find an organisation unit isto use the search box just above the tree
(the green symboal), but you need to write in the full name to get a match.
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The system loads multi events with registration which belong to the selected organisation unit.

2. Select a program in the list and click on List All Person button. An event list of persons who enrolled into the
selected program is shown.

3. Click an event to open data entry form.

After filling and selecting datafor aform. Y ou have to click on Run validation button to check whether your inputs
arevalid. Then, click on Complete button to finish the entry.

22.2.2.3.2. Single event with registration

The datato register is defined by a single event with registration program. The functionality supports health providers
to register person information and input data values for a program into one form.

In order to register an event, from the Services option, go to the Individual Records option and click it. Then select
Sngle event with registration option on left menu to proceed.

Tolist al personsin the selected facility, click List All Persons button.

To add new event, select a program in the combo box. And then click Add new button.

To update event of aregistered person:

1. Click Advanced search button. Then enter criterion for searching available persons. The search result is displayed
below. User can read the user guide for Advanced search function in Person registration section.

2. Click on Data entry icon - the first icon under Operations, corresponding to the person you would like to edit, to
update data values for the event.

22.2.2.3.3. Single event without registration
The data to register is defined by a single event without registration program.

Toregister an event, from the Services option, go to the Individual Records option and click it. Then select Single event
without registration option on left menu to proceed.

Tolist al eventsin the selected facility, click List All Events button.
To remove empty events of the selected program, click Remove empty events button.
To add new event, click Add new button.

To update an event -
1. Click Search button. Then enter criterion for searching person. The person list are displayed below.
2. Click on Data entry icon - the first icon, to update value for the event.

22.2.2.4. Reports

The sub module provides two functions for individual reports -
* Program summary - View the summary report to get an overview of the services provided for a program.

e Tabular report - An interactive reporting tool for tracker-data using tabular presentation with dynamic filters for
each person attribute and data element.

22.2.2.4.1. Program summary

Thefunction providesatool for generating summary list of individual information with color shown on program stages
to identify status of receiving servicesin each stage.

To access the program summary report, choose Services -> Individual Records > Program summary.
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Select a organisation unit which provides services on the left menu. Then on the main page, select Program, Sart
date, End date to get period. After, select Use data from level(s). There are three levels Selected, Children Only and
All. Finally, click Generate button.

The result is get based on the date of enrollment of each person who registered the selected organisation unit and
enrolled in the selected program in the interval from start-date and end-date what health provider entered.

Click on an event box to display records for this event.
Click on the person box to display the details and history of the selected person.

The color highlight the status of the stages -

* PURPLE: Data entered and uncompleted stages.

« RED: Stages open but no data entered while the date estimated for closing/completing is over.
YELLOW: Coming stages.

GREEN: Compete stages.

GREY': Skipped stages.

22.2.2.4.2. Tabular report

This is an interactive reporting tool for tracker-data using tabular presentation with dynamic filters for each person
attribute/data element.

To access the tabular report function, from the Services menu, go to the Individual Records option and click on it.
Select Tabular report option below Reports header on left menu to proceed.

To start, thefirst step isto select aprogram in the list. Follow these steps:

1. Select aprogram from list in the left panel. The system will be load person attributes and identifiers which belongs
to the selected program and not belong to any program.

. Choose start-date and end-date. The event list is |oaded with report-date between the two dates.
Select one or many organisation units.
. In Identifiers and Attributes tab, select options to show it into the result.

o~ W N

. In Data element tab, Select a program stage. Double-click data elements which you need to show into the result
to move it from Availablefield to the Selected field

Nota

If the selected program has only one stage, this field is hidden and data element list of the stage is shown
in the Available field.

6. Inthe Options tab, there are two options -
« Usedata fromlevel(s): Specify the level which you need to get events -

1) Children only: Individual data from the children of the selected organisation unit will be aggregated.
2) Selected: Individual data from the selected organisation unit will be aggregated.

3) All: Individual data from both selected organisation unit and its children will be aggregated.

e Show hierarchy from level: The level of organisation units which you want to show. E.g. If an event belongs to an
organisation unit in district level and this option is selected as province level, the result is shown with the name
of province.

7. Click Update button on toolbar. The result is shown on the main page.

Tofilter databy person attributes, identifiers or dataelements, click onthe DOWN button on the column corresponding
to field which you want to filter. Click Filter button and enter value in the field shown.
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To clear filter values, click Clear filter button on toolbar.

To save parameters on the left panel, click Favorites button on toolbar. The select Manage favorites option. A form
is shown to enter name for favorite and click Save button.

To export the result to excel file, click Download button, select XL S option.

22.2.2.5. Manual person aggregation

The Manual person Aggregation module is used for aggregating individual data and import into aggregated data
element. To open Manual person aggregation module, from the Services menu, go to the Individual Records option.
Select Manual Person Aggregation option on left menu. Manual person aggregation formis opened as below -

In the Person aggregation form above

1. Select dataset from Dataset List to get aggregate values. Note that only datasets which were assigned to at least
one organisation unit will be shown in thislist.

2. Select adate range from Fromand To fields.
3. Select organisation unit level where person datawill be select to aggregate. There are 3 options -

- All: Individual data from both selected organisation unit and its children will be aggregated.
- Children only: Individual data from the children of the selected organisation unit will be aggregated.

- Selected: Individual data from the selected organisation unit will be aggregated.

4. Click on the Aggregate button to execute aggregate function. The Person aggregation resultpage is shown after
running successfully.

In Manual person aggregation result page -
¢ Click Save all values button to save all aggregated data values .

« Click Orange arrow icon next to period name for showing list of aggregated data values at this period. Select only
necessary data values and click Save selected values to save them

* Click Show detailsicon to view detail information which aggregated.
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Capitulo 23. Web API

The Web API is acomponent which makes it possible for external systems to access and manipulate data stored in an
instance of DHIS 2. More precisely, it provides a programmatic interface to a wide range of exposed data and service
methods for applications such as third-party software clients, web portals and internal DHIS 2 modules.

23.1. Introduction

The Web API adheres to many of the principles behind the REST architectural style. To mention some few and
important ones;

1. The fundamental building blocks are referred to as resources. A resource can be anything exposed to the Web,
from adocument to a business process - anything a client might want to interact with. The information aspects of a
resource can be retrieved or exchanged through resource representations. A representation isaview of aresource's
state at any given time. For instance, the reportTable resource in DHIS represents a tabular report of aggregated
data for a certain set of parameters. This resource can be retrieved in avariety of representation formats including
HTML, PDF, and MS Excdl.

2. All resources can be uniquely identified by a URI (also referred to as URL). All resources have a default
representation. Y ou can indicate that you are interested in a specific representation by supplying an Accept HTTP
header, afile extension or aformat query parameter. So in order to retrieve the PDF representation of areport table
you can supply a Accept: application/pdf header or append .pdf or ?format=pdf to your request URL.

3. Interactions with the API requires correct use of HT TP methods or verbs. Thisimplies that for a resource you must
issue a GET request when you want to retrieveit, POST request when you want to create one, PUT when you want to
update it and DELETE when you want to removeit. So if you want to retrieve the default representation of areport
table you can send a GET request to e.g. /reportTable/iugj/hYgF6t, where the last part is the report table identifier.

4. Resource representations are linkable, meaning that representations advertise other resources which are relevant to
the current one by embedding linksinto itself. Thisfeature greatly improves the usability and robustness of the API
aswe will seelater. For instance, you can easily navigate to the indicators which are associated with areport table
from the reportTable resource through the embedded links using your preferred representation format.

While al of this might sound complicated, the Web API is actualy very simple to use. We will proceed with a few
practical examplesin aminute.

23.2. Authentication

In order to interoperate with the Web API you will haveto authenticate using Basi c authentication. Basic authentication
isatechnique for clients to send login credentials over HTTP to aweb server. Technically speaking, the usernameis
appended with acolon and the password, Base64-encoded, prefixed Basic and supplied asthe val ue of the Authorization
HTTP header. More formally that is Authorization: Basic base64encode(usernane: password) An
important noteisthat this authentication scheme provides no security since the username and password issent in plain
text and can be easily decoded. Using it is recommended only if the server isusing SSL/TLS (HTTPS) to encrypt
communication between itself and the client. Most DHIS 2 deployments typically use SSL today - consider it a hard
reguirement to provide secure interactions with the Web API.

23.3. Date and period format
Throughout the Web API we refer to dates and periods. The date format is:
yyyy- M\t dd
For instance, if you want to express March 20, 2012 you must use 2012-03-20.

The period format is described in the following table.
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Tabla23.1. Period for mat

I nterval Format Example Description

Day yyyyMMdd 20040315 March 15 2004
Week yyyywn 2004W10 Week 10 2004
Month yyyyMM 200403 March 2004
Quarter yyyyoQn 2004Q1 January-March 2004
Six-month yyyySn 200451 Janary-June 2004
Year yyyy 2004 2004

Financial Year April yyyyApril 2004April Apr 2004-Mar 2005
Financial Year July yyyyJduly 2004July July 2004-June 2005
Financial Year Oct yyyyOct 20040ct Oct 2004-Sep 2005

23.4. Working with the meta-data API

With the release of 2.9, a special entry point for meta-data was added in the AP, this can be accessed through /api/
metaData. This section will give a basic introduction to working with this API, for specific synchronization issues,
please see INTEGRATION_CHAPTER.

By default, talking to /api/metaData will give you everything, rendered as XML. But just as we can define what we
want in the general API, we can also do that with /api/metaData.

Tabla 23.2. Available Content-Types

Content-Type Description
application/xml Returns the meta-datain XML representation
application/json Returns the meta-datain JSON representation

Tabla 23.3. Available Query Filters

Param Type Required Options  (default | Description
first)
assumeTrue boolean fase true/false If you don't want

everything that /
api/metaData gives
you by default,
when set to false,
this option will not
return anything by
default. You haveto
enable the resources
you want yourself

(see below).
{ resources} boolean false true/false  (default | Please see /api for
depends on | available resources.
assumeTrue) This option will

alow you to
override the default
(which is taken
from assumeTrue)
and further refine
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Param Type Required Options  (default | Description
first)
what meta-data you
want.
lastUpdated date fase Three date formats | Filters the meta
are supported: data based on
1. YEAR the lastUpdated
> MONTH/ field, this alloyvs
YEAR you to synchronize
meta-data as a
3. DAYIMONTH/ | hightly job, without
YEAR downloading
everything from the
server.

Example: Get afiltered set of meta-data that was updated since August 1st 2012

As described in the last section, there is a number of options you can apply to /api/metaData to give you a filtered
view. The use-case wewill belooking into here, isthe case where you want anightly job that synchronizes organisation
units. We will be using cURL asthe HTTP client.

curl -H "Accept: application/xm" -u user:pass
{HGST}/ api / net aDat a?assuneTr ue=f al se&or gani sati onUni t s=t rue& ast Updat ed=01/ 08/ 2012

Example: Get meta-data that was updated since february 2012

This example will just the default assumeTrue setting, along with getting the last updates from february 2012. This
means that every single type that has been updated will be retrieved.

curl -H "Accept: application/xm" -u user:pass {HOST}/api/ net aDat a?l ast Updat ed=02/ 2012

23.5. Example: Sending data values

A common use-case for system integration isthe need to send aset of datavaluesfrom athird-party system into DHIS.
Inthisexamplewewill usethe DHIS 2 demo on http://apps.dhis2.org/demo as basis and we recommend that you follow
the provided links with aweb browser while reading (log in with admin/district as username/password). We assume
that we have collected case-based data using a simple software client running on mobile phones for the Mortality <5
years data set in the community of Ngelehun CHC (in Badjia chiedom, Bo district) for the month of January 2012. We
have now aggregated our data into a statistical report and want to send that data to the national DHIS 2 instance.

The entry point for the Web API running on the demo instance is http://apps.dhis?.org/demo/api. The entry point
provides a convenient HTML page with links to all of the available resources in the Web API. The resource which is
most appropriate for our purpose of sending data valuesis the dataValueSets resource. A data value set represents a set
of datavalueswhich have alogical relationship, usually from being captured off the same data entry form. We follow
the link to the HTML representation which will take us to http://apps.dhis2.org/demo/api/dataV alueSets. The default
representation is a HTML page which provides us with useful instructions on how to interact with this resources. It
tells us that we can use the POST verb to send values using a XML format defined by the http://dhis2.org/schema/
dxf/2.0 namespace:

<dat aVal ueSet xm ns="http://dhis2.org/schema/ dxf/2.0" dataSet="dataSet| D'
conpl et eDat e="dat e" peri od="period" orgUnit="orgunitlD'>
<dat aVal ue dat aEl enent =" dat aEl enent | D' val ue="1"/>
<dat aVal ue dat aEl enent ="dat aEl enent | D' val ue="2"/>
<dat aVal ue dat aEl enment ="dat aEl enent | D' val ue="3"/>
</ dat aVal ueSet >

Note: We have omitted the categoryOptionCombo attribute as it is optional and not needed for this example. Please
refer to the date and period section above for time formats.
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From the example we can see that we need to identify the period, the data set, the org unit (facility) and the data
elements for which to report. The dataValueSets resource description tells us that the identifier for monthly periods
should be on the format yyyyMM which means that we will use 201201 for January 2012.

To obtain the identifier for the data set we return to the the entry point at http://apps.dhis2.org/demo/api and follow
the embedded link pointing at the dataSets resource located at http://apps.dhis2.org/demo/api/dataSets. From there we
find and follow the link to the Mortality < 5 years data set which |eads us to http://apps.dhis2.org/demo/api/dataSets/
PBOMPrpglQX. What we did was effectively to retrieve the HTML representation of our data set of interest, and from
it we can easily see the identifier, which is pBOMPrpglQX. The resource representation for the Mortality < 5 years
data set conveniently advertises links to the data elements which are members of it. From here we can follow these
links and obtain the identifiers of the data elements. For brevity we will only report on three data elements: Measles
with id f7n9EOhX8gk, Dysentery with id IX2HsbDMLea and Cholera with id eYs5ehpbESB?.

What remains is to get hold of the identifier of the facility (org unit). Again the dataSet representation conveniently
provides link to org units which report on it so we search for Ngelehun CHC and follow the link to the HTML
representation at http://apps.dhis2.org/demo/api/organisationUnits/DiszpKrY Ng8, which tells us that the identifier of
this org unit is DiszpKrYNg8.

From our case-based data we assume that we have 12 cases of measles, 14 cases of dysentery and 16 cases of cholera.
We have now gathered enough information to be able to put together the XML data val ue set message:

<dat aVal ueSet xm ns="http://dhi s2.org/schema/dxf/2.0" dataSet="pBOVPr pglQX"
conpl et eDat e="2012- 02- 03" peri od="201201" orgUnit="Di szpKr YNg8" >
<dat aVal ue dat aEl enent ="f 7n9EOhX8qk" val ue="12"/>
<dat aVal ue dat aEl enent =" | x2HsbDM_.ea" val ue="14"/>
<dat aVal ue dat aEl ement =" eY5ehpbEsB7" val ue="16"/>
</ dat aVal ueSet >

To perform functional testing wewill usethe cURL tool (http://curl.haxx.se) which providesan easy way of transferring
datausing HTTP. First we save the data value set XML content in afile called datavalueset.xml . From the directory
where thisfile resides we invoke the following from the command line;

curl -d @lataval ueset.xm "http://apps. dhis2.org/deno/ api/dataVal ueSets" -H "Content-
Type: application/xm" -u adm n:district -v

The command will dispatch arequest to the demo Web AP, set application/xml as the content-type and authenticate
using admin/district as username/password. If all goeswell thiswill return a200 OK HT TP status code. Y ou can verify
that the data has been received by opening the data entry module in DHIS 2 and select the org unit, data set and period
used in this example.

The API follows normal semantics for error handling and HTTP status codes. If you supply an invalid username or
password, 401 Unauthorized is returned. If you supply a content-type other than application/xml, 415 Unsupported
Media Typeisreturned. If the XML content isinvalid according to the DXF namespace, 400 Bad Request is returned.
If you provide an invalid identifier in the XML content, 409 Conflict is returned together with a descriptive message.

In this example, cURL will authenticate to the server through Basic authentication using our supplied username and
password as credential s through the -u flag.

In areal-world scenario, looking up identifiers, constructing and dispatching XML messages would be the task of the
client software application. This software would probably interact with the more machine-friendly XML and JSON
resource representations and not the human-friendly HTML representations like we did in this example. Developing
creative and robust consumers of the Web API services begins here.

23.6. Example: Sending data values using SDMX-HD

Posting adataV alueSet report formatted using the WHO SDM X-HD standard isvery similar to the dxf2 example above.
The same api/dataV alueSets resource is used, but the client has to specify the Content-Type as application/sdmx+xmil.

The example below shows an SDMX-HD dataValueSet:
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<?xm version="1.0" encodi ng="UTF- 8" ?>
<CrossSectional Data xm ns="http://ww. SDMX. or g/ r esour ces/ SDMXM_/ schemas/ v2_0/ nessage"
xm ns: conmon="htt p: / / ww. SDMX. or g/ r esour ces/ SDMXM_/ schemas/ v2_0/ comon"
xm ns: ns="ur n: sdnx: or g. sdnx. i nf onodel . keyfam | y. KeyFam | y=DHI S2: KF_DHI S2_SI MPLE: 1. O: cr oss"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="htt p://ww. SDMX. or g/ r esour ces/ SDMXM_./ schenmas/ v2_0/ mnessage SDMXMessage. xsd
ur n: sdnx: or g. sdnx. i nf onodel . keyf am | y. KeyFami | y=DHI S2: KF_DHI S2_SI MPLE: 1. 0: cross fil e: ./ KF_HOSP

<Header >
<| D>OpenMRS- Export </ | D>
<Test >f al se</ Test >
<Pr epar ed>2012- 03- 21</ Pr epar ed>
<Sender id="DDU'/>
</ Header >

<ns: Dat aSet FREQ="M' TI ME_PERI OD="2012-01" FACI LI TY="DDU' dat aset | D="KF_HCSP" >
<ns: G oup>
<ns: Secti on>
<ns: OBS VALUE DATAELEMENT="DEOO1" val ue="34" />
<ns: OBS_VALUE DATAELEMENT="DE002" val ue="36" />
<ns: OBS_VALUE DATAELEMENT="DEOO03" val ue="34" />
<ns: OBS_VALUE DATAELEMENT="DEOO04" val ue="12" />
<ns: OBS VALUE DATAELEMENT="DEOO5" val ue="5" />
</ ns: Secti on>
</ ns: G oup>

</ ns: Dat aSet >
</ Cr ossSect i onal Dat a>

One thing to note is that the SDMX-HD metadata for datael ements, orgunits and datasets are identified using codes
rather than uids. Assuming these coded datasets are present in the DHIS2 server then this can be posted, for example
using the curl command below.

curl -d @dnxdat aval ueset.xm "http://{server base url}/api/dataVal ueSets" -H "Content-
Type: application/sdnx+xm " -u admin:district -v

23.7. Example: Sending large bulks of data values

The previous example showed us how to send a set of related data values sharing the same period and organisation
unit. This example will show us how to send large bulks of data values which don't necessarily are logically related.

Again we will interact with the with http://apps.dhis?2.org/demo/api/dataV alueSets resource. This time we will not
specify the dataSet and completeDate attributes. Also, we will specify the period and orgUnit attributes on the
individual data value elements instead of on the outer data value set element. This will enable us to send data values
for various periods and org units:

<dat aVal ueSet xm ns="http://dhis2.org/schena/dxf/2.0">
<dat aVal ue dat aEl enent ="f 7n9EOhX8qgk" peri od="201201" orgUnit="Di szpKr YNg8" val ue="12"/>
<dat aVal ue dat aEl ement ="f 7n9EOhX8qk" peri od="201201" orgUnit="FNnj 3j KGS7i " val ue="14"/>
<dat aVal ue dat aEl enent ="f 7n9EOhX8qk" peri od="201202" orgUnit="Di szpKr YNg8" val ue="16"/>
<dat aVal ue dat aEl enment ="f 7n9EOhX8qk" peri od="201202" orgUnit ="Jkhdsf 8sdf 4" val ue="18"/>
</ dat aVal ueSet >

We test by using cURL to send the data values:

curl -d @lataval ueset.xm "http://apps. dhis2.org/deno/ api/dataVal ueSets" -H "Content-
Type: application/xm" -u adm n:district -v

Thedataval ue set resource provides an XML response which isuseful when you want to verify theimpact your request
had. Thefirst timewe send the data val ue set request above the server will respond with the following import summary:

<i mpor t Summar y>
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<dat aVal ueCount i nported="2" updated="1" ignored="1"/>
<dat aSet Conpl et e>f al se</ dat aSet Conpl et e>
</i nmpor t Summar y>

This message tells usthat 3 data values were imported, 1 data value was updated while zero data values were ignored.
The single update comes as aresult of us sending that data value in the previous example. A datavalue will be ignored
if it references anon-existing data element, period, org unit or dataset. In our case thissingleignored value was caused
by the last data value having an invalid reference to org unit. The data set complete element will display the date of
which the data value set was completed, or falseif no data element attribute was supplied.

The import process can be customized using a set of import parameters:

Tabla 23.4. Import parameters

Parameter Values (default first) Description

dataElementldScheme uid | name | code Which property on the data element
object to reference from the XML
attribute

orgUnitldScheme uid | name | code Which property on the org unit
object to reference from the XML
attribute

dryRun false|true Whether to save changes on the
server or just return the import
summary

importStrategy new_and_updates | new | updates Save objects of al, new or update
import status on the server

All parameters are optional and can be supplied as query parametersin the request URL like this:

http://apps. dhi s2. or g/ deno/ api / dat aVal ueSet s?dat aEl ement | dSchenme=code&
or gUni t | dSchene=nanme&dr yRun=t r ue& nport St r at egy=new

They can also be supplied as XML attributes on the data value set element like below. XML attributes will override
query string parameters.

<dat aVal ueSet xm ns="http://dhis2.org/schema/dxf/2.0" dataEl ement|dSchene="code"
orgUni t 1 dSchenme="nane" dryRun="true" inportStrategy="new"'>

</ dat aVal ueSet >

Regarding the id schemes, by default the identifiers used in the XML messages refer to the DHIS stable object
identifiers. In certain interoperability situations we might experience that the external system decides the identifiers
of the objects. In that case we can use the code property of the organisation unit and data element objects to set fixed
identifiers dictated by the other system. When importing data values we hence need to reference the code property
instead of the uid property, and can do so using the dataElementl Scheme and orgUnitldScheme paramaters.

23.8. Example: Reading data values

This section explains how to retrieve data values from the Web API by interacting with the dataV alueSets resource.
Data values can currently be retrieved in XML format. Since we want to read data we will use the GET HTTP verb.
We will also specify that we are interested in the XML resource representation by including an Accept HTTP header
with our request. The following query parameters are required:

Tabla 23.5. Data value set query parameters

Parameter Description
dataSet Data set identifier
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Parameter Description
period Period identifier in 1SO format
orgUnit Organisation unit identifier

It is assumed that we have posted data values to DHIS according to the previous section called " Sending data values'.
We can now put together our request and send it using cCURL :

curl "http://apps. dhi s2. org/ deno/ api / dat aVal ueSet s?
dat aSet =pBOVPr pg1lQX&peri 0d=201201&or gUni t =Di szpKr YNg8" -H "Accept:application/xm" -u
admin:district -v

The response will ook something like this:

HTTP/ 1.1 200 OK
Cont ent - Type: application/xm

<?xm version="1.0" encodi ng=' UTF- 8" ?>

<dat aVal ueSet xm ns="http://dhis2.org/schema/ dxf/2.0" dataSet="pBOVPr pglQX"
conpl et eDat e="2012- 01- 02" peri od="201201" orgUni t ="Di szpKr YNg8" >

<dat aVal ue dat aEl ement =" eY5ehpbEsB7" peri od="201201" orgUnit="Di szpKr YNg8"
cat egor yOpt i onConbo="bRow6yZCOF2" val ue="10003"/>

<dat aVal ue dat aEl enent ="1 x2HsbDM_ea" peri od="201201" or gUnit="Di szpKr YNg8"
cat egor yOpt i onConbo="bRow6yZOF2" val ue="10002"/>

<dat aVal ue dat aEl ement ="f 7n9EOhX8qk" peri od="201201" orgUnit ="Di szpKr YNg8"
cat egor yOpt i onConbo="bRow6yZCOF2" val ue="10001"/>

</ dat aVal ueSet >

The header tells us that the request was processed successfully and that we are receiving a response in XML format.
The XML message looks familiar - it is the data values we sent in the previous section.

23.9. Example: Reading aggregated data values

In order to read aggregated data values you can utilize the reportTables resource. This resource lets you retrieve data
from predefined report tables as well as custom data responses for any number of indicators, data elements, data sets,
periods and organisation units.

23.10. Example: Writing and reading messages

DHIS 2 features a mechanism for sending messages for purposes such as user feedback, notifications and general
information to users. Messages are delivered to the DHIS 2 message inbox but can also be sent to the user's email
addresses and mobile phones as SMS. In this example we will see how we can utilize the Web API to send and read
messages. We will pretend to be the DHIS Administrator user and send a message to the Mobile user. We will then
pretend to be the mobile user and read our new message.

The resource we need to interact with when sending and reading messages is the messageConver sations resource. We
start by visiting the Web API entry point at http://apps.dhis?.org/demo/api where we find and follow the link to the
messageConver sations resource at http://apps.dhis2.org/demo/api/messageConversations. The description tells us that
we can use a POST request to create a new message using the following XML format:

<nessage xm ns="http://dhis2. org/schema/dxf/2.0">
<subj ect>This i s the subject</subject>
<text>This is the text</text>
<user s>
<user id="userllD' />
<user id="user2ID' />
<user id="user3ID' />
</ users>
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</ nessage>

Since we want to send a message to our friend the mobile user we need to look up her identifier. We do so by going to
the Web API entry point and follow the link to the users resource at http://apps.dhis2.org/demo/api/users. We continue
by following link to the mobile user at http://apps.dhis?.org/demo/api/users/PhzytPW3g2J where we learn that her
identifier is PhzytPW3g2J. We are now ready to put our XML message together to form a message where we want to
ask the mobile user whether she has reported data for January 2012:

<nessage xm ns="http://dhis2. org/schema/ dxf/2.0">
<subj ect>Mortal ity data reporting</subject>
<t ext >Have you reported data for the Mdrtality data set for January 2012?</text >
<user s>
<user id="Phzyt PM8g2J" />
</ users>
</ message>

To test this we save the XML content into a file called message.xml. We use cURL to dispatch the message the the
DHIS 2 demo instance where we indicate that the content-type is XML and authenticate as the admin user:

curl -d @ressage.xm "http://apps. dhi s2. org/deno/ api / nessageConver sati ons" -H "Content -
Type: application/xm" -u adm n:district -X POST -v

If al iswell we receive a 201 Created HT TP status code. Also note that we receive a Location HTTP header which
value informs us of the URL of the newly created message conversation resource - this can be used by a consumer
to perform further action.

We will now pretend to be the mobile user and read the message which was just sent by dispatching a GET request to
the messageConver sations resource. We supply an Accept header with application/xml as the value to indicate that we
are interested in the XML resource representation and we authenticate as the mobile user:

curl "http://apps.dhis2.org/deno/ api/ messageConversati ons" -H "Accept:application/xm"
-u mobile:district -X GET -v

In response we get the following XML:

<nessageConversati ons xm ns="htt p://dhi s2. org/ schema/dxf/2.0"
l'i nk="http://apps. dhi s2. org/ deno/ api / messageConver sati ons" >
<nessageConversati on nane="Mrtality data reporting" id="2Z HHSj yyeJ2"
I'ink="http://apps. dhi s2. or g/ deno/ api / messageConver sat i ons/ Zj HHS] yyeJ2"/ >
<nessageConversati on nane="DH S version 2.7 is depl oyed" id="GDBgVf krmp2"
I'i nk="http://apps. dhi s2. or g/ deno/ api / messageConver sat i ons/ GDBqVf kmmp2"/ >
</ messageConver sat i ons>

From the response we are able to read the identifier of the newly sent message which is ZjHHSyyeJ2. Note that the
link to the specific resource is embedded and can be followed in order to read the full message. From the description
at http://apps.dhis?.org/demo/api/messageConversations we learned that we can reply directly to an existing message
conversation once we know the URL by including the message text as the request payload (body). We are now able
to construct a URL for sending our reply:

curl -d "Yes the Mrtality data set has been reported" "http://apps.dhis2. org/deno/
api / messageConver sati ons/ Zj HHSj yyeJ2" -H "Content-Type:text/plain" -u nmobile:district -
X PCST -v

If al went according to plan you will receive a 200 OK status code.

23.11. Example: Writing interpretations

For certain analysis-related resources in DHIS, like charts and report tables, one can share a data interpretation. An
interpretation is simply alink to the the relevant resource together with a text expressing some insight about the data.
Currently an interpretation can be viewed by all usersin the system.
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Wewill start by writing an interpretation for the chart with identifier EbRN2VIbPdV. To write chart interpretations we
will interact with the http://apps.dhis2.org/demo/api/interpretations/chart/{ chartld} resource. The interpretation will
be the request body. Based on this we can put together the following request using cURL.:

curl -d "This chart shows a significant ANC 1-3 dropout"” "http://apps. dhi s2. org/ deno/ api /
i nterpretations/chart/EbRN2VI bPdV' -H "Content-Type:text/plain" -u adm n:district -v

Second wewill write acomment on the interpretation we just wrote. By looking at the interpretation response you will
see that a Location header is returned. This header tells us the URL of the newly created interpretation and from that
we can read its identifier. This identifier is randomly generated so you will have to replace the one in the command
below with your own. To write a comment we can interact with the http://apps.dhis2.org/demo/api/interpretations/
{interpretationld}/comment like this:

curl -d "An intervention is needed" "http://apps.dhis2.org/denn/api/interpretations/
j 8sj HLkK8uY/ comment” -H "Content-Type:text/plain" -u admn:district -v

Y ou can also write interpretations for report tables in asimilar way by interacting with the http://app.dhis2.org/demo/
api/interpretations/reportTable/{ reportTableld} . For report tablesyou can aso provide an optional ou query parameter
to supply an organisation unit identifier in the case where the report table has an organisation unit report parameter:

curl -d "This table reveals poor data quality" "http://apps.dhis2.org/deno/api/
i nterpretations/report Tabl e/ xI WSo05j j T1?0u=06uvpzGd5pu” -H "Content-Type:text/plain" -
u admn:district -v

23.12. Example: Embedding reports in web pages

In this example we will see how we can build a simple web page where dynamic data such as tabular reportsis pulled
from the DHIS Web API. A full example on how this can done is available at http://apps.dhis2.org/portal.

The Web API contains several resources which are useful for data analysis. report, reportTable, chart, map and
document. Dispatching GET requests to the mentioned resources will return meta-data information such as name and
the dateit waslast updated. All these resources have an associated data resource which produces adata view of related
aggregated data - also known as reports, charts and maps. Y ou can follow the links or simply append /data to the URL
to arrive at it. This information can be represented in a variety of formats including HTML, PDF, Excel, PNG and
Jasper, aswe will seein the next section.

We start as usua at the Web API entrypoint at http://apps.dhis2.org/demo/api. We look for arelevant report table by
following the reportTables link to http://apps.dhis?.org/demo/api/reportTables. We assume that we are interested in
the"District Maternal Health" report and follow the link to http://apps.dhis?.org/demo/api/report Tables/xIWpSo5jj T1.
This resource provides meta-data information about the report table. From here we can follow the link to the default
dataview of aggregated data, which leads usto http://apps.dhis2.org/demo/api/reportTables/xIWpSo5jj T1/data. Aswe
can seeweare provided with areport tablein HTML format, which isthe default representation format for report tables.

As stated in the introduction there are three ways of indicating which resource representation format you prefer for the
response. The most suitable alternative for direct use in web pages is to append a file suffix to the URL. We assume
that we are interested in the PDF representation and indicate that by appending .pdf to our URL : http://apps.dhis2.org/
demo/api/reportTables/xIWpSo5jj T 1/data.pdf. Go ahead and try out al valid extensions for this resource which are
.html, .pdf, xIsand .csv.

The report table can be parameterized with an organisation unit and a period by supplying aou and pe query parameter
accompanied with an organisation unit identifier and period string in the URL. If not provided the Web API will use
the top-most organisation unit in the hierarchy and the last period for the report table content. The organisation unit
identifier can belooked up by going tothe Web API entrypoint and follow thelink to the or gani sationUnits resouce. For
our examplewewill use Bo district whith identifier O6uvpzGd5pu as the organi sation unit: http://apps.dhis2.org/demo/
api/reportTables/xI WpSo5jj T1/data?0u=06uvpzGdspu. From the HTML representation we can see that the report now
contains data for Bo district. These URLs can simply be used in links embedded in the web page like this:

<a href="http://apps. dhi s2. org/ deno/ api/report Tabl es/ x| WSo5j j T1/ dat a. pdf ?
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ou=06uvpzGd5pu” >Mat ernal Health Bo District 2012</a>

There are many ways to authenticate over the Web and each method has its advantages and disadvantages. For this
example wewill use an approach where we emulate alogin from the web-based login form. To help uswewill usethe
jQuery JavaScript library. This JavaScript code should be embedded in the head section of the Web page:

j Query(docunent).ready(function() {
$. post ( "http://apps. dhi s2. org/ deno/ dhi s- web- commons-security/l ogi n.action", {
j _username: "adm n", j_password: "district”

}
)
s

In this code block we ask jQuery to send a POST request to the standard authentication point with two name-value
pairs containing the username and password information. We assume that the user hasthe necessary authoritiesto view
reportsin the DHIS 2 Web API. If authentication was successful the server will send aHTTP cookie in the response
with a session identifier. Thiswill make sure that the current user is authorized to view reports for up to 60 minutes.

Caveat: The username and password will be present in theweb pagein plain text. Make sure you create adedicated user
in DHIS 2 for this purpose provided only with the minimum authorities required. For a more robust way of exposing
resources without requiring authentication see the the section on reverse proxy setup in the installation chapter.

For afull example visit http://apps.dhis2.org/portal and view the page source in abrowser. Note that the example web
page is hosted within the same domain (apps.dhis2.org) as the demo DHIS 2 instance. This is done to avoid issues
related to the "same origin policy", a concept which prevents scripts hosted on one domain to access resources running
on another. While one can circumvent this through techniques such as CORS, there are none which have wide browser
support at the moment. Therefore we recommend hosting web pages and portal s on the same domain. Techniquesusing
reverse proxies described in the "installation" chapter can be useful in this regard. Finally we provide some sample
URLs pointing to various data resources for your inspiration:

« http://apps.dhis2.org/demo/api/maps/J X SUIcL smd/data

« http://apps.dhis2.org/demo/api/maps/data?in=JIV Mtpj V ZgJ& ou=06uvpzGd5pu

« http://apps.dhis2.org/demo/api/reports/ Cb2BcgxBUPz/data

« http://apps.dhis2.org/demo/api/charts/nwgNUFG9V ky/data

« http://apps.dhis2.org/demo/api/charts/data?in=JV MtpjV ZgJ& ou=06uvpzGd5pu

 http://apps.dhis2.org/demo/api/charts/data?i n=J1V Mtpj V ZgqJ& ou=06uvpzGd5pu& periods=true

 http://apps.dhis2.org/demo/api/documents MfHNQx51HT9/data

23.13. Example: Embedding charts with the Visualizer chart plug-in

In this example we will see how we can embed good-looking Ext JS charts (http://www.sencha.com/products/extjs)
with data served from a DHI S back-end into a Web page. To accomplish thiswe will usethe DHIS Visualizer plug-in.
The plug-iniswritten in Javascript and depends on the Ext JSlibrary only. A compl ete working example can be found
at http://apps.dhis2.org/portal/chart.html. Open the page in aweb browser and view the source to see how it is set up.

We start by including three required Javascript files in the header section of the HTML document. Thefirst fileisthe
Ext JS Javascript library (we use the Google content delivery network in this case). The third file is the Visualizer
plug-in. Make sure the path is pointing to your DHIS server installation.

<script type="text/javascript"
src="http://extjs-public.googl ecode. conl svn/tags/extjs-4.0.7/rel ease/ext-all.js">
</script>
<script type="text/javascript"
src="http://apps. dhi s2. or g/ deno/ dhi s- web- vi sual i zer/ app/ pl ugi n/ pl ugi n. j s">
</scri pt>
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To authenticate with the DHI S server we use the same approach as in the previous section. In the header of the HTML
document we include the following Javascript inside a script element. The setLinks method will be implemented later.
Make sure the base variable is pointing to your DHIS installation.

var base = 'http://apps. dhis2.org/denn/"';

Ext . onReady( function() {
Ext . Aj ax. request ({
url: base + "dhi s-web-comons-security/login.action",
met hod: ' POST',
params: { j_username: "adm n", j_password: "district" },
success: setLinks

1)
1)
Now let us have alook at the various options for the Visualizer plug-in. If you want to refer to pre-defined charts
aready madeinside DHIS you should use the uid parameter. If you want create dynamic charts you shoud include the

indicators and/or dataelements parameter and omit the uid parameter. Asterisk (*) indicatesthat a parameter isrequired
only when the uid parameter is not used.

Tabla 23.6. Visualizer chart plug-in configuration

Param Type Required Options  (default | Description
first)
uid string No Identifier of a pre-
defined chart in
DHIS
type string No column | | Chart type
stackedcolumn | bar
| stackedbar | line |
area | pie
indicators [string] Yes* Identifiers of
indicators to include
in chart
datael ements [string] Yes* Identifiers of data
elements to include
in chart
periods [string] No last12Months | | Names of relative
lastMonth | | periodstoincludein
lastQuarter | | chart
last4Quarters |
lastSixMonth |
last2SixMonths |
thisY ear | last5Y ears
organi sationunits [string] Yes* Identifiers of
organisation unitsto
include in chart
series string No data | period || Dimensionto useas
organisationunit chart series
category string No data | period || Dimensionto useas
organisationunit chart category
filter string No data | period || Dimensionto useas
organisationunit chart filter
orgUnitlsParent boolean No fase|true Whether the chart
should display the
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Param Type Required Options  (default | Description
first)
children of the
selected org units
skipAnimation boolean No fase|true Whether the initial
chart animation
should be displayed
showData boolean No false|true Whether to display
data on the chart
trendLine boolean No false|true Whether to display
trend ling(s) on the
chart
hidelL egend boolean No fase|true Whether to hide the
chart legend
hideSubtitle boolean No fase|true Whether to hide the
chart title
userOrganisationUnit| boolean No fase|true Whether the user

of the current user
should be included
in the chart

userOrgani sationUnitChibdiean No false|true Whether the child
org units of the
current user should
be included in the

chart

targetLineVaue double No Value of target line
to display on the
chart

targetLinelL abel string No Label for target line

baselineValue double No Value of baseline to
display on the chart

basel inelabel string No Label for baseline

domainAxisL abel string No Label for the
domain axis

rangeAxisL abel string No Label for the range
axis

el string Yes Identifier of HTML
element to render
thechartin

url string Yes Base URL of the
DHIS server

width integer No Width of chart

height integer No Height of chart

legendPosition string No top | right | bottom | | Position of chart

left legend

We continue by including two pre-defined charts and to dynamic charts to our HTML document. Y ou can browse the
list of available charts using the Web API here: http://apps.dhis?.org/demo/api/charts.

function setLinks() {
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DHI S. get Chart ({ uid: 'RODVG/XDUNP', el: 'chartAl', url: base });

DH S.getChart({ uid: 'XOCPnV6uLjR , el: 'chartA2', url: base });

DHI S. getChart({ el: 'chartBl', url: base,
type: 'bar',
i ndicators: ['FnYCr2EAzWS' , ' eTDtyyaSA7f','t U | pyeeX9N ],
peri ods: 'l ast12Months',
organi sationunits: ['lmspTQPwWCqd' ]
1)

DHI S. getChart({ el: 'chartB2', url: base,
type: 'colum',
i ndicators: ['UWn6LCg7dVU , ' sB79w2hi Lp8'],
periods: 'thisYear',
organi sationunits: ['O6uvpzGd5pu', ' fdc6uCvgoji', 'l c3eMKXaEfw ,"'jm PBj 66vD6' ],
series: 'data',
category: 'organisationunit',
filter: 'period

1)

b

Finally we include some div elements in the body section of the HTML document with the identifiers referred to in
the plug-in Javascript.

<div id="chart A1" cl ass="chart"></div>
<di v id="chart A2" cl ass="chart"></div>

<div id="chartB1" cl ass="chart"></div>
<div id="chartB2" class="chart"></div>

To see a complete working example please visit http://apps.dhis2.org/portal/chart.html.

23.14. Example: Creating a chart carousel with the carousel plug-in

The chart plug-in also makesit possible to create a chart carousel which for instance can be used to create an attractive
front page on aWeb portal. To use the carousel we need to import afew files in the head section of our HTML page:

<link rel ="styl esheet" type="text/css" href="http://apps. dhis2. org/deno/ dhi s-web-comons/javascr i
<link rel ="styl esheet" type="text/css" href="http://apps. dhis2. org/deno/ dhi s-web-comons/j avascr i
<script type="text/javascript" src="http://extjs-public.googl ecode.com svn/tags/extjs-4.0.7/rel e
<script type="text/javascript" src="http://apps.dhis2. org/deno/dhi s-web- commons/j avascri pt s/ ext -1
<script type="text/javascript" src="http://apps.dhis2. org/deno/dhi s-web- commons/j avascri pt s/ pl ugi

Thefirst fileis the CSS stylesheet for the chart plug-in. The second fileis the CSS stylesheet for the carousel widget.
The third file is the Ext JavaScript framework which this plug-in depends on. The fourth file is the carousel plug-in
JavaScript file. Thefifth file is the chart plug-in JavaScript file. The paths in this example points at the DHIS 2 demo
site, make sure you update them to point to your own DHIS 2 installation.

Please refer to the section about the chart plug-in on how to do authentication.

To create a chart carousel we will first render the charts we want to include in the carousel using the method described
in the chart plug-in section. Then we create the chart carousel itself. The charts will be rendered into div elements
which all have a CSS class called chart. In the carousel configuration we can then define a selector expression which
refersto those div elements like this:

DH S.get Chart({ uid: 'RODVG/XDUNP', el: 'chartAl', url: base });
DH S.get Chart ({ uid: 'XOCPnV6uLjR , el: 'chartA2', url: base });
DHI S. get Chart ({ uid: 'j1gNXBgwKVm , el: 'chartA3', url: base });
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DHI S. get Chart ({ uid: 'X7PgaXfevnL', el: 'chartA4', url: base });

new Ext. ux. carousel . Carousel ( 'chartCarousel ', {
aut oPl ay: true,
itenSel ector: 'div.chart',
interval: 5,
showP| ayButton: true

1)

The first argument in the configuration is the id of the div element in which you want to render the carousel. The
autoPlay configuration option refers to whether we want the carousel to start when the user loads the Web page. The
interval option defines how many seconds each chart should be displayed. The showPlayButton defines whether we
want to render a button for the user to start and stop the carousel. Finally we need to insert the div elements in the
body of the HTML document:

<di v id="chart Car ousel ">

<div id="chart A1" cl ass="chart"></div>
<di v id="chart A2" cl ass="chart"></div>
<div id="chart A3" class="chart"></div>
<div id="chart A4" class="chart"></div>

To see a complete working example please visit http://apps.dhis2.org/portal/carousel.html.

23.15. Example: Embedding report tables with the table plug-in

In this example we will see how we can embed dynamic data tables in a Web page with data provided from a DHIS
back-end server using the table plug-in. The table plug-in resides inside the same file as the chart plug-in so please
refer to the section about the chart plug-in above on how to include the required JavaScript and CSS files and how to
do authentication. The available table options are listed in the table below.

Tabla 23.7. Table plug-in configuration

Param Type Required Options  (default | Description
first)
indicators [string] Y es* Identifiers of
indicators to include
intable
dataelements [string] Yes* Identifiers of data
elements to include
intable
datasets [string] Yes* Identifiers of data
sets to include in
table
periods [string] No last12Months | | Names of relative
lastMonth | | periodstoincludein
lastQuarter | | table
last4Quarters |
lastSixMonth |
last2SixMonths |
thisY ear | last5Y ears
orgunits [string] Yes Identifiers of

organisation unitsto
include in table

orgUnitlsParent boolean No false|true Whether the table
should display the
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Param Type Required Options  (default | Description
first)
children of the
selected org units
crosstab string(] No data | periods || Which data
orgunit dimension should be

crosstabulated and
used as columns

hiddenCols int[] No Zero-based index of
the columns in the
table which should
be hidden

useExtGrid boolean No fase|true Whether the table
should be rendered
asplain HTML or as
an Ext JS Grid

el string Yes Identifier of HTML
element to render
thetablein

url string Yes Base URL of the
DHIS server

In the following are examples on how the table plug-in can be used.

DHI S. get Tabl e( {
indicators: ['Umn6LCg7dWU ],
periods: ['lastl1l2Mnths'],
orgunits: ['InmpTQ@wCqd' ],
crosstab: ['periods'],
orgUnitlsParent: true,
useExt Gri d: fal se,
cal | backName: 'tablel',
hi ddenCol s: [ 0],
el: 'tablel',
url: base

1)

DHI S. get Tabl e( {
dat ael enents: ['s46nbMSOhxu', ' YtbsuPPo010', 'xc8gmAKf 5", 'Ud fljgN8X6'],
periods: ['lastd4Quarters'],
orgunits: ['InmspTQ@wCqd' ],
crosstab: ['data'],
useExt Gri d: fal se,
cal | backName: 'table2',
el: 'tabl e2',
url: base

1)

Finally we insert in the Web page the div elements which are referred to in the table configuration and used to render
the tables.

<div id="tabl el"></div>
<di v id="tabl e2"></di v>

To view acomplete working example please visit http://apps.dhis2.org/portal/table.html.

You can also choose to provide a link to the report table instead of rendering it directly on the web page. The
configuration of thelink functionisvery similar to the table function and sharestheindicators, datael ements, datasets,
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periods, orgunits, orgUnitlsParent, crosstab and url properties. Thereisonly one additional parameter whichislisted
in the table below.

Tabla 23.8. Link plug-in (additional) configuration

Param Type Required Options  (default | Description
first)

format string No html | xIs|csv | pdf | | The representation
json | xml format of the table,

can be HTML,
Excel, CSV, PDF,
JSON and XML

Below is an example on how to use the link function. The link URL is retrieved from the getUrl function and later
set astarget for alink the HTML document.

var urll = DH S.get Ul ({
i ndicators: ['UWUn6LCg7dVU ],
periods: ['last12Months'],
orgunits: ['InmspTQ@wCqd' ],
crosstab: ['periods'],
orgUnitlsParent: true,
format: 'xlIs',
url: base

s
Ext.get('linkl").set({href: urll});

Thelink HTML element can be defined in the body section of the document like below.

<a id="linkl">Downl oad as Excel </ a>

To view a complete working example please visit http://apps.dhis2.org/portal/table.html.

23.16. Example: Working with SQL views

Executing SQL Views and returning the results of these views has been made possible in version 2.9 of DHIS2. SQL
Views are useful for presenting certain data views externally, which may be more easily constructed with SQL than
by combining the multiple objects of the Web API. Asan example, lets assume we have been asked to provide aview
of al organization units with their names, parent names, organization unit level and name, and the coordinates listed
in the database. The view might look something like this:

SELECT ou. nanme, par.nanme as parent, ou.coordi nates,
ous. | evel , oul . nane from organi sati onunit ou
INNER JO N _orgunitstructure ous
on ou.organi sationunitid = ous.organi sationunitid
I NNER JO N organi sati onunit par on ou.parentid = par.organi sationunitid
INNER JO N orgunitlevel oul on ous.level = oul.level
where ou.coordi nates |'S NOT NULL
ORDER BY oul .| evel , par. nange, ou. nane

Wewill usecurl tofirst executetheview onthe DHIS2 server. Thisisessentially amaterialization process, and ensures
that we have the most recent data available through the SQL View when it is retrieved from the server.

curl "http://apps. dhis2.org/dev/

dhi s- web- nai nt enance- dat aadm n/

execut eSql Vi ewQuery. acti on?i d=1150154"
-u adm n:district -v

This curl command simply hastheinternal 1D of the view as asingle parameter.
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The next step in the processis the retrieval of the data. The basic structure of the URL is as follows
http(s)://{server}/api/sql Views/{uid}/data(.csv)

The {server} parameter should be replaced with your own server. The next part of the URL / api / sql Vi ews/

should be appended with the specific unique identifier (not theinternal ID of the view). Append either dat a for XML
data or dat a. csv for comma delimited values. As an example, the following URL would retrieve XML data for the
SQL view defined above.

curl
"http://apps. dhi s2. org/ dev/api/sql Vi ews/ wllj el 9gGAr/ dat a. csv"
-u admin:district -v
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Capitulo 24. Integration Engine

DHIS2 has a built in component for managing integration scenarios. The functionality is provided by Apache
Camel which is itself an implementation of the Enterprize Integration Patterns (EIP) described in the book http://
www.eali patterns.com by Gregor Hohpe and Bobby Woolf. It complements the web-api by providing the means to
consume services from other applications and perform transformations on data. Because integration requirements are
aways dependent on particular contexts, the integration engine is designed to be configurable on site.

24.1. Introduction

The integration engine is configured by defining routes. A route defines a particular message flow from an external
systeminto DHIS2. Routesmay consist of timers, http client requests, transformati ons, message processors, loggersetc.
Routes can bedefined in XML or in Java. XML routes have the advantage that they can be easily configured and loaded
into arunning DHIS2 instance. More complex routes might require the greater expressiveness of the Java language.
Routes written in Java need to be made available on the classpath of the web application on application startup.

Some sample routes are shown in the sections following. Disclaimer: please do not experiment with these routes on
a production server. Be sure to test routes thoroughly on a test instance before deploying to production. These routes
update metadata and data automatically.

24.2. Synchronising orgunits - an XML route

One use case which motivated the inclusion of the integration engine into DHIS2 is the need to synchronise orgunits.
In this example we present asimple XML route which allows one DHIS2 instance to update it's orgunits from another
DHIS2 instance.

The unavoidable long linesin the route listing may not render well in the DHIS2 user manual. This and other sample
routes can be found in the resources section of the DHIS2 source code.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<route xm ns:xsi="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="http://canel . apache. org/ schema/ spring canel -spring-2.9. 1. xsd"
xm ns="http://canel . apache. org/ schena/ spring" id="dataUpdater">

<descri pti on>Synch orgunits every 5 m nutes</description>

<l-- trigger every 5 mnutes ... -->
<fromuri="quartz://everyHour ?2cr on=0+0/ 5+* +* +* +0@F" [ >
<I-- filter required el ements from netadata export -->

<set Header header Nane="Canel Ht t pQuery" >
<const ant >assuneTr ue=f al se&anp; or gani sati onUni t s=t r ue&anp; or gani sati onUni t G oups=t r ue&anp; or (
</ set Header >

<I-- send http request -->
<to
uri="http://apps. dhi s2. org/ deno/ api / net aDat a. xm ?htt pCl i ent. aut henti cati onPreenpti ve=t r ue&am
<l og | ogNane="or g. hi sp. dhi s. canel " | oggi ngLevel ="1 NFO' nessage="Inporting orgunits"/>
<I-- inmport to dhis2 conponent -->
<i nQut uri="dhi s2: met adata"/ >
<l-- log the inport sumary -->
<l og | ogNanme="or g. hi sp. dhi s. canel " | oggi ngLevel ="1 NFO' nessage="${body}"/ >
</rout e>
Some notes on the above:

* Note that the route has an id and a description. These are important if you want the route to show up in the Import-
Export module.
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« Camel components are configured using urls. The trigger expression for the quartz URL should be cron=0+0+* +*
+*+?' but the "?" character cannot appear unencoded in the XML route, hence the escaped "%3F". Similarly, the
"&" isreplaced in the query string with "&mp;"/

» Additiona parameters to the URL such as "authenticationPreemptive” etc are documented for the Camel http
component http://camel .apache.org/http.html. These are consumed by the camel processor and not sent to the server
as part oif the request.

» The dhis2:metadata endpoint is not part of the camel core. It isa DHIS2 specific component which is available to
the author of DHIS2 routes as a destination for importing DXF2 metadata.

24.3. Loading an XML route

Routes like the one in the previous section can be loaded into a running DHIS2 instance through the integration
configuration screen found under the Import/Export module. From here routes can be enabled and disabled. The route
definition can be updated by adding a new route with the same route id.

DHIS2 aso provides a means to automatically load a set of XML routes on application startup. When the application
starts it will look for a directory called "routes' under the DHIS2_ HOME directory. Any XML routes found in that
directory will be loaded into the running application.

24.4. Transforming data - a Java route

Thisrouteisused internally in the DHIS2 integration module to perform the transformation from SDMX input datato
the DHIS2 DXF2 data format. The listing below is a dighlty simplified illustration.

package org. hisp.dhis.integration.routes;
/1 inports not shown ....

public class SDMXDat al n
ext ends Rout eBui | der

{
@verride
public void configure() throws Exception

{

DescriptionDefinition desc = new DescriptionDefinition();
desc. set Text (" Sdnx data input");

Rout eDefiniti on sdmkDataln = from("direct: sdnxDat al n) .
convertBodyTo( java.lang.String.class, "UTF-8" ).
to("xslt:transforn cross2dxf2.xsl").
convertBodyTo( java.io.lnputStream cl ass).
i nQut (" dhi s2: dat a?or gUni t | dSchene=CODE&dat aEl enent | dSchene=CODE&i nport St r at egy=NEW AND_UPD,

sdnxDat al n. set Descri pti on( desc );
sdnxDat al n. set1d( "internal -sdnx-i nput" );

}
}

Some notes on the above:

e The DHIS2 integration is configured to automatically scan and load java routes which are in the package
org.hisp.dhis.integration.routes. So any RouteBuilder classes like this, found in the classpath will be automatically
loaded.

» Thisexample shows the use of an xdt transform. The url "xdt:transform/cross2dxf2.xdl" will search for the xdl file
amongst the classpath resources. It is also possible to use an absolute file reference.

» The dhis2:data endpoint is a DHIS2 specific component which is available to the author of DHIS2 routes as a
destination for importing DXF2 data.
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Apéndice A. Guia para la Documentacion
de DHIS2

A.1. Una panoramica del sistema de documentacién de DHIS 2

DHIS2 es un sistema web de gestion de informacion agregada que esta en continuo desarrollo. Dada la naturaleza
modular del sistema, su distribucion y foco en los usuarios, su naturaleza global de desarrollo, es presico un sistemade
documentacién integral. Previamente ya se ha considerado una discusion profunda sobre la necesidad de documentar
DHIS2. [ Store2007] DocBook es un sistema exhaustivo basado en XML paracrear libros, articulosy otros documentos
técnicos bajo el soporte de OASIS.

A.2. Introduccidn

Una de las principales ventgjas de DocBook es que hay una separacion total entre el contenido y la presentacion.
DocBook es un formato puro XML, y esta bastante documentado. En realidad con solo un pequefio conjunto de sus
funcionalidades se podrialograr mucho mayor calidad de documentacion para DHIS. Hay cerca de 400 elementos de
marcado distintos que cubren précticamente todos los niveles de necesidades en la documentacion técnica, pero en
realidad, con unas pocas docenas de estos el ementos se puede lograr una buena calidad de documentacién en DHIS2,
tanto para formatos impresos como para formatos digitales como HTML o sistemas integrados de ayuda en la propia
aplicaci6n. Entonces, hay un amplio margen de posibilidades en términos de qué editor se puede usar paracrear ficheros
DocBook. Aqui hay unalista muy completa de posibilidades. Actualmente recomendamos utilizar Syntext Serna Free
para editar |os ficheros fuente de DocBook con un editor amigable WY SIWY G. En principio, cualquier programa de
edicién de texto o XML también es capaz de manejar y crear ficheros para DocBook.

Nota

No recomendamos utilizar € editor XMLmind XML Editor Personal Edition (también conocido como XXE
Personal), yaque el editor coloca"imperceptiblemente” espacios en blanco innecesariosy otros adornos en la
fuente DocBook que dificultan la edicién colaborativa de documentos.

Uno de los conceptos clave atener en mente a escribir documentacidn en DocBook, o en otros formatos neutrales de
presentacion, es que el contenido del documento deberiaser |o prioritario. Lapresentacion del documento serealizara
en una fase separada, donde se renderiza a diferentes formatos como HTML o PDF. Por tanto, es importante que €l
documento esté organizado y estructurado, con las etiquetas apropiadas de DocBook y los elementos estructurales
necesarios.

Es bueno practicar dividiendo € docmento en varias secciones utando € elemento "section”. Los elementos de
seccién pueden anidarse, como "Seccién 1" y "Seccion 2". Este concepto es esencialmente el mismo que utilizan
Microsoft Word™ u otros programas de procesado de textos. DocBook autométicamente anota los nimeros de
seccién por nosotros a momento de generar el documento. Otros dos el ementos importantes son |as listas guionizadas
("itemizedlist") y laslistas numeradas ("numberedlist"). Otros elementos clave son lacapturade pantalla (" screenshot”)
y lastablas ("table").

A.3. Primeros pasos con Launchpad

Actualmente €l sistema de documentacion es parte del cddigo fuente aojado en Launchpad. Launchpad es una
plataforma colaborativa que permite que muchas personas trabajen en proyectos software de forma colaborativa. Para
gue esto sea posible es necesario un sistema de control de versiones que maneje todos los cambios realizados por
multiples usuarios. Launchpad utiliza el sistema de control de fuentes llamado Bazaar. Aungue se sale del acance
de este documento describir |as caracteristicas de Bazaar, |0s usuarios que deseen crear documentacion necesitaran a
menos cierta comprensi6n de como funciona €l sistema. En la siguiente seccion se detalla una guia breve al respecto.
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Para comenzar afiadiendo o editando la documentacion, 1o primero es sincronizar el cédigo fuente. Si no disponemos
ain de un identificador para loguearnos en Launchpad, necesitaremos obtener uno. Esto podemos hacerlo agui. Una
vez nos hemos registrado en Launchpad, podemos solicitar acceso a archivo de documentadores de DHIS agui. La
solicitud deberd esperar a ser aprobada por el grupo de administradores. Cuando nos hayan concedido acceso al grupo,
podemos subir los cambios al archivo de documentacion y enviar y recibir emails de lalista de correo del grupo.

A.4. Obtencion de la fuente de documentos

Para poder editar la documentacidn, necesitaremos descargar las paginas fuente de la documentacién en nuestra
computadora local. Launchpad utiliza un sistema de control de versiones conocido como bzr, Bazaar. Hay diferentes
formas de instalar Bazaar en nuestro sistema, dependiendo del sistema operativo que estemos utilizando. Una buena
guia por pasos para sistemas operativos Microsoft™ se puede encontrar agui y paraMacOSX ™ aqui. Los usuarios de
Linux podran instalar bzr en su sistema mediante €l gestor de instalacion de paquetes, o desde el cadigo fuente.

Cuando tenemos instalado bzr en € sistema, necesitaremos descargar la fuente de documentacién. Simplemente

seguiremos este procedimiento:

1. Nos aseguraremos de que Bazaar esta instalado.

2. Arrancamos Bazaar haciendo click con el botdn derecho del ratén en unacarpetas estamos manejando Windows™
y seleccionamos Bzr aqui. Si usamos Linux, podemos simplemente crear una carpeta para que contengalosfuentes.
Podemos col ocar 1os fuentes de documentacion en la carpeta que deseemos.

3. Paradescargar laUltimarevisiéndel proyecto de documentaci on de DHIS2 tipeamosen el terminal decomandos:bzr
checkout Ip:~dhis2-documenter s/dhis2/dhis2-docbook-docs desde Linux o0 MacOSX, o si usamos Windows™
escribiremos la URL del repositorio de cédigo fuente "I p:~dhis2-documenters/dhi s2/dhi s2-docbook-docs'’

4. El proceso de descarga deberia empezar en este momento y se descargardn todos los ficheros fuente de la
documentacién a la carpeta especificada.

A.5. Editando la documentacion

Cuando hayamos descargado los fuentes, deberemos tener un montén de carpetas dentro del directorio dhi s2-
docbook- docs. Todos los documentos fuente deberian estar ubicados en la carpetadhi s2- docbook- docs/ src/
docbkx/ XX. Notemos aqui que XX representa la pareja de | etras de codificacion de idiomal SO 639-1. Entonces, para
elaborar la documentacién en idioma inglés, nos ubicaremos en la carpeta/ dhi s2- docbook- docs/ src/ docbkx/
en/ , mientras que para elaborar la documentacidn en espafiol trabajaremos siempre en la carpeta/ dhi s2- docbook-
docs/ src/ docbkx/ es/ . Ubicaremos los ficheros imagen deseados para enlazarlos en nuestros documentos en la
carpeta / dhi s2- docbook- docs/ src/ docbkx/ XX/ r esour ces/ i mages Y los enlazaremos desde el documento
DocBoo utilizando un enlacerelativo al fichero. Cuando ladocumentacién ya se hagenerado, en otrafase, lasimagenes
se copiaran al directorio correspondiente.

A.6. Manejando imagenes

L ascapturas de pantallason iméagenes muy (tilesparadar instruccionesalos usuarios sobre como llevar acabo acciones
concretas. DocBook no tiene mecanismos intrinsecos para saber exactamente como se debe renderizar unaimagen en
el documento final. Por eso es necesario dar ese detalle mediante atributos de el ementos. El fragmento de cédigo XML
muestra como podemos especificar que unaimagen ocupe € 80% de la anchura de pagina. Para capturas de pantalla
en formato horizontal, esta cantidad parece apropiada. Tal vez queramos experimentar un poco para obtener el ancho
més adecuado para nuestras imégenes. Una aternativa es editar la resolucion de laimagen, para obtener un tamafio
adecuado al renderizar.

<screenshot >
<screeni nf o>DHI S2 Logi n screen</screeni nf o>
<nedi aobj ect >
<i mageobj ect >
<i magedata fil eref="dhi s2_| ogi n_screen.jpg" formt="JPG" w dth="80% />
</ i mageobj ect >
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</ medi aobj ect >
</ screenshot >

Para otras imagenes pueden precisarse valores distintos dependiendo de su tamafio. Si no tenemos una anchura
especifica paralas imégenes y el tamafio real es mayor que el ancho de pantalla, laimagen puede desbordar agunos
tipos de documento con anchurafija, como los PDF.

A.7. COmo enlazar documentos

DocBook tiene un entorno modular donde es posible enlazar muchos documentos distintos en un mismo documento
master. Los fragmentos de esos documentos deberian montare en formade articul o o capitulo. Los capitul os son partes
esencialesde unlibro, de modo que se pueden enlazar de nuevo en un documento mayor con facilidad. Losarticulosson
generalmente documentos independientes, pero también pueden combinarse en un documento mayor quelos contenga.

Si queremos enlazar muchos articulos en un libro, DocBook ofrece un mecanismo para asignar un identificador acada
seccion. En el gjemplo siguiente, cada seccidn tiene asignado un identificador ("id"). Este identificador debe ser Gnico
en todo e documento.

<section id="npd2_1">
<title>Getting started with DH S2</title> ....

In order to include an article into a book, an Xinclude statement must be used. The following example shows how.

<chapt er >

<title>Getting started with DH S2</title>

<xi:include xm ns: xi="http://ww. w3. org/ 2001/ Xl ncl ude" href="dhi s2_user_man_nod2. xm "
xpoi nt er="nod2_1" encodi ng="UTF-8"/>

Notemos que el nombredel dicheroy el identificador se asignan en el documento padre, con referenciaal fichero actual
(href) y aun fragmento concreto del documento hijo que deberiareferenciarse en e documento padre (xpointer).

Es sencillo incluir capitulos en un libro. Este € emplo muestra como hacerlo:

<xi:include xm ns: xi ="http://ww. w3. org/ 2001/ Xl ncl ude" href="dhi s2_user_man_
modl. xm " encodi ng="UTF- 8"/ >

En este caso no hay necesidad de referenciar explicitamente una parte del documento, a menos que solo queramos
incluir una parte del capitulo. Si queremos utilizar una seccion del capitulo, podemos asignar un "id" a esa seccion,
y luego referenciarla mediante un "xpointer".

A.8. Manejando documentacion en varios idiomas

Laestructura del directorio de documentacién ha sido creada para facilitar la generacion de documentos en cualquier
idioma. Si queremos crear un nuevo conjunto de documentos en un determinado idioma, simplemente crearemos un
nuevo directorio en lacarpeta dhi s2- docbook- docs/ sr c/ docbkx/ Yy lo [lamaremos "X X" reemplazando las x por
¢l cdédigo de idioma. Deberemos asegurarnos de utilizar un cédigo SO 639-1 para el idioma en €l que escribiremos
los documentos. Hay una lista completa de estos codigos aqui. Afiadiremos una nueva subcarpeta para las imagenes.
Deberemos también generar unacopiadel fichero pom.xml en el directoriodhi s2- docbook- docs, y |0 hombraremos
XX-pom.xml y adaptaremos a nuestro arbol nuevo de directorios (ver los ficheros pom.xml y es-pom.xml como
gemplo). Si no estas seguro de como hacer los cambios necesarios en este fichero, pregunta en la lista de correo
primero, ya que estos ficheros pom controlan la generacién de toda la documentacion.

A.9. CoOmo generar la documentacion

Una de las ventgjas cruciales del formato DocBook es que la documentacién fuente puede transformarse en gran
variedad de formatos como HTML, HTML truncado, XHTML, PDF, y muchos otros. Hay variedad de herramientas
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capaces de redlizar esta transformacion. Basicamente las paginas XML fuente se transforman utilizando las paginas
de estilo XSL de DocBook en € formato deseado. No hemos incluido aqui la lista completa de herramientas capaces
de transformar DocBook, pero a continuacion damos a gunos ejemplos.

Las dltimas generaciones de documentacion estan disponibles en el sitio web de DHIS2. La Ultimas versiones estén
disponibles mediante &l servidor de integracion continua ubicado aqui.

A.9.1. Generar la documentacién con Apache maven

Para transformar los ficheros de documentacion fuente en distintos formatos, como HTML y PDF, necesitaremos
instalar el programa de Apache Maven. Podremos obtener una copiaagui o instaldndolo mediante el gestor de paquetes
en Linux. En € terminal gecutaremos el comando mvn clean package en Windows, MacOSX o Linux desde €l
directorio / dhi s2- docbook- docs . Maven comenzara a descargar |os componentes necesarios para convertir los
documentos en HTML, PDF y RTF. Cuando € proceso haya terminado (hemos de ser pacientes la primera vez, ya
que hay muchos componentes que descargar), podremos generar todo tipo de documentos en el directorio dhi s2-

docbook- docs/ t ar get / docbkx Y los subdirectorios correspondientes.

A.9.2. Generar la documentacion con xmlto

xmlto es una utilidad disponible en plataformas Linux para convertir documentos de DocBook en diversos formatos.
Es posible encontrar més informacion sobre este paquete aqui. Si por alguna razén no queremos utilizar Apache
Maven, podremos instalar xmlto mediante €l gestor de paguetes. Después de instalar xmlto bastara con ejecutar
xmltohtm file_to_transformdondee pardmetrofil e_t o_transf or mese nombre del fichero que deseamos
convertir. Hay otros formatos disponibles como PDF, PS, Java Help y otros.

A.10. Como subir los cambios a Launchpad

Una vez hemos terminado de editar |os documentos, deberemos subir |os cambios a Launchpad mediante la accién
"commit". Abrimos un terminal y navegamos a la carpeta donde tenemos la documentacion. Si hemos afiadido nuevos
ficheros o carpetas en el repositorio local, necesitaremos afiadirlos a arbol de fuente con el comando bzr add seguido
delarutaal fichero o carpeta afiadido. Después de afiadir todos |os ficheros, deberemos actualizar €l repositorio local
para asegurarnos de que no hay conflictos utilizando en comando bzr update

Si hay conflictos, Bazaar nos notificard esto. Los conflictos se pueden listar usando el comando bzr conflicts. Si hay
conflictos en un fichero, Bazaar creard tres versiones de ese fichero :

 filename.BASE
¢ filename.THIS
* filename.OTHER

Estosficheros corresponden apartes comunes del fichero, alaversionlocal y alaversion del servidor respectivamente.
L os ficheros contendrédn marcadores para indicar las &reas en conflicto. Después de resolver los conflictos editando
cadaficheroy eliminando |os marcadores de conflicto, utilizaremos €l comando bzr resolve. Esto indicaa Bazaar que
el conflicto hasido resuelto, y eliminaralos ficheros BASE, THIS, OTHER.

Cuando nuestro codigo fuente esta actualizado y se han resuelto los conflictos que hubiese, podemos subir los cambios
incluyendo un mensaje informativo acerca de |os cambios realizados:

bzr commit -m " Created Aymara trandation of documentation”

1) Importante

No debemos nunca subir el cadigo utilizando €l comando bzr push, que sobreescribe todos los cambios en €
repositorio, y €l historial de revision se perderia

Si tienes alguna duda sobre como utilizar la documentacion, 0 no consigues saber cOmo empezar, envia un email con
tus preguntas a<dhi s2- docunent ers@i sts. | aunchpad. net >.
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A

Agregar

Agregado de datos

C

Categoria

Datamart

Denominador

Diccionario de datos

Dimension

DXF

E

Elemento de datos

En el contexto de DHIS2, agregar serefiere acémo se relinen y combinan |os el ementos
de datos en una determinada relacion jerarquica. Por g emplo, todos establecimientos de
salud de un determinado distrito contribuyen al valor total de dicho distrito en cuestion.
La aplicacion DHIS2 permite diferentes tipos de operadores de agregado, tales como
SUMA, PROMEDIO y CONTEO.

En el contexto de DHIS2, se entiende por datos agregados |os elementos de datos o los
indicadores generados a través de otras fuentes jerarquicas de datos. Por gjemplo, los
datos agregados de un establecimiento de salud son €l resultado de | os total es agregados
de todos los pacientes que fueron atendidos en ese establecimiento para un servicio de
atentidn determinado. Los datos agregados de un distrito son el resultado de los totales
agregados de todos | os establecimientos de salud que pertenecen a ese distrito.

Las categorias se utilizan para desagregar elementos de datos. Como eemplo, €
elemento de datos "NUmero de casos confirmados de malaria' puede desagregarse en
la categoria "Edad", que a su vez alberga las opciones de "Menor de 1 afio", "De 1 a5
afos' y "Mayor de 5 afios". Las opciones de categoria se utilizan en la entrada de datos
parasimplificar el nimero de elementos de datos que es preciso crear. En €l andlisis de
datos, las categorias funcionan basicamente como dimensiones del andlisis.

Esun conjunto de lastablas de bases de datos en DHIS2 que contiene val ores procesados
de elementos de datos e indicadores, generados en base a reglas de agregado, calculo
de elementos de datos y formulas de indicadores. Las tablas datamart se utilizan en el
andlisis de datos y la generacién de reportes. Generalmente, |os usuarios no trabajan
directamente con val ores de datos no agregados, sino con valores que son yael resultado
de una exportacion de datamart lista parael andlisis.

El divisor de un indicador. Puede estar formado por varios elementos de datos
combinados en una formula (utilizando a su vez operaciones de suma, sustraccion,
multiplicacion y division).

Es un conjunto de elementos de datos e indicadores que pueden intercambiarse con otros
sistemas DHIS. Generalmente se utilizan para definir un set de elementos de datosy de
indicadores a configurar inicialmente €l sistema DHIS.

Las dimensiones son los criterios de clasificacion de elementos de datos en €l andlisis.
Las dimensiones proporcionan un mecanismo para agrupar y filtrar datos en base a
caracteristicas comunes. Generalmente podremos agregar o filtrar elementos de datos
relacionados entre si durante el andlisis utilizando dimensiones. L as dimensiones pueden
ser parte también de una jerarquia. Por gjemplo, la dimension "Periodo" puede a su vez
dividirse en "Dia->Mes->Trimestre->Afio".

Ver Formato de intercambio de datos, por sussiglas en inglés, "Data exchange format".

El elemento de datos es la piedra angular de DHIS2. Es una unidad atémica de datos
con un significado propio y bien definido. Basicamente es un valor de datos que se

203



Glosario de DHIS2

F

Formato de intercambio de

datos

G

Grupo de elementos de datos

Indicador

N

Nivel de una
organizativa

Numerador

O
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ha observado o registrado y que se caracteriza por unas dimensiones determinadas. Un
gjemplo de elemento de datos seria € "NUmero de nifios inmunizados', que contiene
el nimero de nifios y nifas que han recivido este servicio concreto de vacunacién. Los
elementos de datos estan ligados siempre a un periodo y a una unidad organizativa.
También pueden estar enlazados a otras dimensiones.

En el contexto de DHIS2, € "Formato deintercambio de datos' serefiere aun esqueleto
XML que permite trasladar datos y metadatos entre instancias desconectadas de DHIS,
asi como entre diferentes aplicaciones que soportan formatos DXF.

Los grupos de elementos de datos se utilizan para clasificar los multiples elementos
de datos de acuerdo a un tema comun, como por giemplo "Inmunizacion” o "TARV".
Generalmente, se utilizan para los reportes 0 andlisis con e fin de poder analizar
conjuntamente elementos de datos rel acionados entre si.

Un indicador es un valor obtenido de los datos de salud y calculado mediante una
formula, generalmente un cociente. Losindicadores se utilizan parael andlisis de datos,
ya que aportan mayor informacion que los propios datos en bruto.

miimeraior

indicator = (1)

denominator

Es el nivel de profundidad en unajerarquia organizativa. Normalmente cada pais tiene
diferentes niveles administrativos, como 1) Nacional 2) Departamental 3) Distrital 4)
Establecimientos de salud. En el contexto de DHIS2, los establecimientos de salud son
normalmente los niveles més bajos en la jerarquia. Desde aqui, |os datos son agregados
hacia arriba desde el nivel mas bajo hasta el nivel més alto.

El dividendo de un indicador (recordemos que un indicador es un cociente). Puede estar
formado por varios elementos de datos y factores combinados utilizando las formulas
disponibles para el célculo de indicadores.

Una unidad organizativa es normalmente también una unidad geogréfica, que existe
en una determinada jerarquia. Por gemplo, en Colombia, "Cauca' seria considerada
una unidad organizativa a nivel de"Departamento”. Las unidades organizativas pueden
utilizarse también para especificar una unidad administrativa, como puede ser una
seccion especifica en un hospital. La dimensién de una unidad organizativa especifica
esencialmente "donde" se encuentra un valor de dato determinado.

204



Glosario de DHIS2

P

Periodo

S

Set de grupo de elementos de
datos

Sistema  de Informacioén

Geogréfica

Sistema de Gestion de la
Informacioén de Salud

Un periodo es un intervalo de tiempo concreto conformado por una fecha de inicio y
una fecha de fin. Por ejemplo, "Enero 2012" seria el periodo comprendido entre el 1 de
enero de 2012 y € 31 de enero de 2012.

Los grupos de elementos de datos sirven para clasificar multiples grupos de elementos
de datos en torno a un criterio comun.

Esunaaplicacion devisualizaciony edicién de mapas que permiteintroducir, almacenar,
manipular y analizar informacion geograficamente referenciada. Por eemplo, la
aplicacién DHIS2 incorpora algunas funcionalidades de SIG que permiten la ubicacidn
de unidades organizativas en mapas y la visualizacion de indicadores por regiones
geogréfico-administrativas tales como distritos, provincias, etc.

Generalmente es un sistema digital de bases de datos utilizado para registrar datos
agregados de provision de servicios de salud, incidencia de enfermedades, recursos
humanosy otrainformacion utilizada para evaluar € funcionamiento de la provision de
servicios de atencién de salud. Normalmete un SGI'S no contiene datos muy detallados
desistemas deregistro de historiaclinicaelectrénica o de datosindividual es de paciente.
La aplicacion DHIS2 es un Sistema de Gesiton de Informacion de Salud con alguna
capacidad extra paraincorporar datos de paciente.
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