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Forward

Since the health ref or nesnimpréving itk lealth iaférreatich 9yStéms.s |,
One of the early milestones of the health reforms was the creation of a health management informatic
system (HMIS) that was paper based at health facilitpddiegit (evahd automated at district level

(in aggregateform I n | ate 2003, efforts were initiated
system capacity, aimed at strengthening the patient level information system so that it could be better
used to povide continuity of care to patiemtsehts, by enabling clients to carry their medical health
record in electronic form (EHR). This system is presently called SmartCare.

The development of the SmartCare system has been a modular approach, witiM@ aace (
VCT) and HIV ART and PMTQT services being the initial modules. Key development stages were:

Late. 2003 Concept formation regarding complete patient level data systems and life long §
2004 Consensus Building and Start of Software Developah&N @ mbedul@tof the Contin
of Care system, with software development support from the Centers for Disea
2005 Release of version 1.0:

1 Piloting and refinement (in Kafue district)
Release of version 2.0:

1 First use of snaadi as electronic health records for continuity of care in Z
2006 Release of version 3.15 including:

71 Integration of the Lusaka DHMT/CIDRZ ART Patient Tracking system (H
called the Continuity of Care and Patient Tracking Systemrd@IgPTS) tem

1 Identification of the system as a national standard by MOH

T Revision of the $SwastGaemdés name, f
2007 Release of version 3.2 including:

1 Full prescription and dispensation data capture; Lab results; Delivery se
1 Addition dRole Based Security for all users

1 Secure reporting, and other data security and confidentiality protection fi
2008 Release of version 4.0 including:

PaediatiitlVV; Postnatal services; Provider tracking; Mapping & GIS;
Patient @nts (initial versions); new Registration structureiméwathmioobat
New Site Configurationldoek; improved Login Security; new CPU type Sn
Compatibility with new HMIS (DHIS); updated Reporting Framework & f4
New priary storage 20x more compact; 13x faster AteEngtfsoatibrdabove (

=4 =4 -4 -4 4

The development of the SmartCare system has been a collaborative effort including cooperating
partners, and based on existing Ministry of Health data elements|somoicegulations.

This Software user guide provides step by step instructions on how to use the SmartCare system.

It is intended that the SmartCare system will improve patient care, and also, data accuracy & reliability

Dr Simon K. Miti
PermanentSecretary,
Ministry of Health
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ACRONYM
ANC

ART
ARTIS
CDC
CHAZ
CIDRZ
CRS

CT

MS
MSH/RPM
NHSP
NUPN
OA

OPD
PHO
PMTCT
SIF

B
USAID
VCT
WHO
ZEPRS
ZPCT
UNGASS
UNESCO
NGO

Acronyms

Antenatal Care

Anti-retroviral Therapy

ART Information System

Centers for Disease Control and Prevention
Churches Health Association of Zambia

Centre for Infectious Disease Research in Zambia
Catholic Relief Services

Counseling and Testing

Database

District Health Information Officers

District Health Management Teams

Elizabeth Glaser Pediatric AIDS Foundation
Globally Unique ID

Health Management Infoation System

Health and Systems Strengthening Program
Identification

Information Technology

Local Area Network

Monitoring and Evaluation

Maternal and Child Health

Ministry of Health

Management System

Managment Sciences for Health/Rational Pharmaceutical Management
National Health Strategic Plan

Nationally Unique Patient Numbers

Operations Analysis

Outpatient (Department)

Provincial Health Office

Prevention of Mother to CdilTransmission of HIV
System Improvement Form

Tuberculosis

United States Agency for International Development
Voluntary Counseling and Testing

World Health Organization

Zambia Electronic Pediatric Records System
Zamba Prevention Care and Treatment

United Nations General Assembly Special Session on HIV/AIDS
United Nations Educational, Scientific & Cultural Organization
Non-Governmental Organization

vl SmartcCar e

v 4.



Table of Contents

O o (=Y = Lo = 1
1.1 State of thiS MANUAL .......coiriiii e e aaeaes 1.
1.2 Who should read thisS ManUAL............c.iuiiiii e 1
1.3 Overview Of thiS MAaNUAL.........ccouiniii e eeeas 1
I @0 g1 7= o3 A 11{0] 1.2 F= 11T o 1 2..

2 WEICOME 10 SMAIMCALE ... .ceeiieee ettt e e e e e s e e e e eseseaneaesd 4..
pZA N VAV F= N A TSR 1 F= L (= 1 4..
A VLY o T Y T O O i a...
2.3 An Eagle's Eye View of the System..........coooiiiiiieeeeeee W A
2.4 Whatis New in Release VersiON 4.0 ... ..o e 8...

2.5 System Requirements
2.5.1 Hardware..
2511 Central Processmg Unlt (CPU) ................
2.5.1.2 MEMOIY..uiiiiiiiiieiiiii e s et eeaans
b2 T B I 10 T L=t == o TN 1Y/ o o V1 (o S
2.5.1.4 SMaArt Card AU EL.........ccieviiieiiee s s e e e e et e e e et s st 4222222 s 222222+ oo+ 221222251 e+ s 1111
2515 Printef...ccccoeiiiiiieninnnnn.
2.5.2 SOftWare.......cooiiiiiiii it e
2.5.2.1  OPEratiNOSYSIEIML....cciiiiiiiiiiieiit e st s e s 1222121 e e 118 s £+ 4444444444444 4 4+ s £
2.5.3 Consumables.............ccceeeeermn
2.5.3.1 Smat Cards...
2.5.3.2 Paper+ Toner ......................

26 1 Data Entry....
26.1.1 Toudtscreen Data Entry ......................
2.6.1.2 Mouse + Keyboard Data Entry.............
2.6.2 CliNical FIOW. ... ... s
2.6.2.2 E-Fast..
2.6.2.3 E-Last...
G T 110151 7= 1= 4T ] o 17
3.1 First TiIMe INStallation .........c.ouieii e e e e e e eneaees 17
3.1.1  Step 1: SCan the COMPULEE........ccooiiiiiit o e e s s e eeee s st s+t e e e e e e e e e e e s s s 11000 Ll
3.1.2 Step 2: LAuNCN the INSTALLEL. ... et ettt 2222222222222+ 4+« s 00 L O
3.1.3 Step 3: SmartCare Woghe Dialog.........oooevveeieeeee s 18.
3.1.4 Step 4: SmartCare License Agreement ......18.
3.1.5 Step 5: Choose Components... w...19
3.1.6 Step 6: Updating Components, SQL and Crystal Reports DJangs ............... 20
3.1.7 Step 7: Smart Care Site Settings Configuration and Installation Activation............... 20..
3.1.8 Step 8: Smart Care Installation Complete.... e —— 12221112222+ £ £ 1112222222210 i 1122 e a0 e e e D
3.1.9 Step 9: Completing the SmartCare Setup leard ............................................................................. 21
3.2 FacCility ConfigUIation. .. ....ouieiii e e e

A TRE BASICS....uuueuiiiiiiiiiee et e eeeete et e e e s s e e e e e e e e e e e bbb erre e e e e e e e e eans
4.1 StartiNg SMAMC AR ... ittt et
4.2 LOGOING It

4.2.1 First Login after SmartCare Install (for AdmMiniStrators ONIY)...........veeewrmmeeeeeeeeeeeeeeee s 24
e B N F= AV T - L1 o] o R PPN
4.3.1 Main Menu...
4.3.2 Upper Right Hand Buttons
4.3.3 TouchSCreen Panel............oooiiii i s ettt
4.3.3.1 A Small Data ENtry VOCADUIArY LiST..........uuuuuuueet i eeeeeeeeeeeeeeeees s s 111 e e e e e e e e s e e e s s

5|SmartCare vAUs er 6 s Manual



4.3.3.2 Touchscreen Pan@Number ENtrY CONDIL..........uuuiuiiiiiiiiit e eeeeeeeeeeeee e 22222 e 22 e e e e e e e e+ s
4.3.3.3 Touchscreen Pan&Keyboard Entry Control
4.3.3.4 Touchscreen Pan@lY €S/NO ENtry CONTIOL.........ccoiiiiiiiiiit et eeeeeeseieee s s e e e e e e

4.3.3.5 Touchscreen Pan@Multi-choice ENtry CONIOL............uuiiiueeetimmm e e eeeeeeeeeeee e e 320

4.3.3.6 Touchscreen Pan@Date ENtry CONIIOL..........ciiiiiiiiieit s s e eeeeeeetaat e s s tstaa e s e e e e e s s 10
4.4 Loading @ PaliENL... ... e

O Y A = W= ] £ 1 =1 0= 1 (o [T 7 S

4.4.2 Viaa Search........ccccccvvvvrnnin
4.4.2.1 Search results...
4.5 Registering a New Patlent ..................................................................................
4.5.1 Adding BasiCPatient INFMIBLION. .............coiiiiiieit s s et 44442 e et e e e e e e e s
4.5.2 Adding AJArESSES.......uvvvrierrieeersmmm e eereeeeeees
4.5.3 Adding Notes.........ccccvvvvvreninnnn
4.6 EditiNga PaliEN... ..o
4.6.1 Viewing Existing Interactions...
4.6.2 Adding a New Clinical Interactlon
CHNICAT INTEIACHONS. ....veoveveeeereseereeeeeeseeseseeseseeseeresresresreseesseseseneereenesrenn A3
5.1 Introduction t0 CHNICAl VISIES........ceiiiiii e e e 8 43
5.1.1 The Next ViSit Dat@alENOar...........ooiiiiiieiit oo e e eeeeeiee e o222 2222 e e st 0122222222501 s« 2D
5.1.2 Provider 1dentifiCation SCIE@M.........ii i iiiiiiet oo ettt et et s 22222+ e s st 1222222225510 s« 4D
L0 0C I = 1 ] g T =T T 11 (== U o PPN’ Lo
5.1.4 Deleting an Interacuon .46

5.2 VCT |nteracuon................................................f'.".'.".'.'.'Z'.'.'ﬁ'.'.'i'.'.'."'."i".'".".".'.'.".'.'.'Z'.'.'l'.'.'.".f..'.'".".'.".'.'.'Z'...4.7.

LT R Y @ =T V= SO UUPPPPURPY ¥ §
522 VCTInteradlon
5.3 Antenatal Care (ANC). ... ... 49
5.3.1 An Overview.. PP PP TR UPPPPRNY - 12
5.3.2 Creating a New (Flrst VISIt) ANC Interaalan ................... 50
5.3.3 Entering ANC Revisit Data... B PP P PP UPPPPRPPPPRIPPIN o 0
B DIV By et 62
54.1 LaboufDellveryV|S|t PP PP PR RRRPUUPRTIN ¢ Y22

5.4.2 Delivery Summary... PP URUPPTRRRRPUY - - 18
5.4.3 Delivery Discharge... TP UUPPPPTN o

5.5 PRAIMACY . . et 65

5.6 HIV Care/ Adult and Pacds AR T ... e e e, 69..

09
AR
72
—c
e

NI Y AN o W O Y=Y 4V =
5.6.2 Patient Locater
Initial History and Physical EXaml.............ccovees e eeeeeeeeeevennm
5.6.3 ARV Eligibility............cccvvvvunnns
5.6.4 ARV Initiation..........ccccovvvnvnnen

5.6.5 Clinical Follow Up74

5.6.6 Adherence.. ettt ea e emm——— ettt e ea et som—— a1 eh et et sm—— 1 et 11 e 2 e a et e+ 25 1 e e e n e sn e et e o 0 o] D
5.6.7 Patient Status ettt Ammm———— e et h e ta et smm——— 1 et e e 2ttt a e sm——— 1 1 e 21 e e 2 a2 n et st s+ 20 e e s e snnesnnsn smmmnnd O

LT A - o 78
5.7.1 An Overview.. . P PP UTURUPRUPRPRUINY f
5.7.2 Seleding a New Lab Serwce e —— 121444444 ¢ ¢ st 4444444225122 s £+ 2+ 252 n 25+« s <« £+ Q0

5.8 POSINAtAINIEIACHON. .. ..o et 81
5.8.1 An Overview.. PP URUPRPRRPRRY o )
5.8.2 Postnatal Screen .

5.9 At Risk Infant (Inltlal Visit and Folleup)
5.9.1 An Overview.. PP - X
5.9.2 Initial Visit . B4
Follow-up Visit.. 44421181444+ 4 ¢ — 1114444444 £ £ 118 r—— £ £ 4411111 ¢ 4111111144 ¢ ¢ e 1+ D)

5.10 Tuberculosis (TB)
5.10.1  An Overview
L0000 I = 0 Y == o 11 o

5.10.3  TB FOHOW UP ViSIL......uiiiiiii s e e+ + 444+ ¢ s 1444112112441 e DO

5.10.4  TB ASSESSMENT & PlAN......ciiiiiiiiiiii e et e e e et 4222222222t s 1222222251202+« e e« 5500 3O
Generating REPOILS ... .ccouuiiii e e s 90

6] SmartCare vi4.

..48.

..82.

0



g1 goTo (U Tox (o) o R PP 90..
Overview Of CUIMeNt REPOILS. ... ..o e aas 91
Selection Of REPOI t0 VIBML. ... .. e 94
Parameter SEIECHAN. ... ... e 94
Viewing + Page NaVIgation.........cc.iiuiiiiiiice e e e e e e 95
L (101 1] o o PP TP PRSP 96
7 Admlnlsterlng 1= T (G- 97

A0 R © AT V1= PP 97

7.2 Managing Application Securlty ............................................................................. 98
7.2.1 User Management... ...101
7.2.2 Role SetManagement ..102
7.2.3 Role Management... 102

7.3 Editing Site + DEVICE INFOMMALIAL. ... v vereeeeeeeeeeeeeeseeeeseeseseeseeeeeseeeeeeere e 105
7.3.1 Facility Identification... ettt r——— 44t 2 11— 4221111+ + 4+t s 11112 e e s e e e s s 11201 oo 0000 LOO
7.3.2 Facility Type and Levels S PPP PRSPPI 4
Address.. " 107
7.3.3 System Informatlon ettt ——— et 2221t n e e e e e e s oo e e 000 e LOD

7.4 Merging Your Data With OtNEE DAA..........eeeeveeeeeeeeeee e eeeseeeee e s, 109
7.5 AdVANCEA SOIINGS. .. it it e e e e e e e 111
76 Checking the Dat.abas.eds..l.nt.eg.r.i.t.y......1»113
7.7 Managing the Haharge ROIe. ... ... 115
8 Maps and Data Visualization...............uceiieiiiieriiiiiieee e 116
S 70 A 111 o o 13 o 1 o] o 116
8.2 Map RIECHION SCIEEM.. .. et e e e e e e 117
8.3 MaP ViISUAIIZALION. ... . e 117
D APPENAIXES ..ottt a e e e e e e et reaaaaeeaas 119
9.1 Appendix A- RBS Initial ROl Sel.......cooiiiii i 119

cCo00oo
OO WNPE

7|SmartCare vAUs er 6 s Manuall






1.1

1.2

1.3

State of this Manual

This manual is in ongoing draft form as the software is continually gaining in features and function
Please contact the SmartCare team if yod Vikauto receive the latest version of this manual.

PLEASE identify any errors or gaps you can find to the SmartCare team for future correction
inclusion (and doing this in writing helps even more).

Who should read this Manual

The intended audienaa fthis manual is a diverse one. The primary intended audience is the end use
the SmartCare system, but many other audiences will be able to use this manual. If you fit into any
following groups, using this manual will be helpful to you:

Data Enry Staff

Clinical Staff

Clinical Managers

Monitoring & Evaluation Staff
Training Staff

IT Staff

Ministry of Health Personnel

Implementing NGO Partners

Every attempt has been made to keep this manual as clear as possible without the use of techn
medcal jargon which might confuse the reader. Graphics and diagrams are used throughout the m
to help communicate visual concepts and work flows that might otherwise be difficult to comprehe
This is a difficult goal to achieve and your feedback meafubreciated. All comments and suggestions
are welcome.

Overview of this Manual

This manual is broken out into a number of sections to help a reader to access information quickly
easily. The following is a brief description of the main sectibosrtiprise this manual.

Chaoter2 d Introductiond Welcome to SmartCare!

In this chapter you will be introduced to the concepts that the SmartCare system uses to buil
effective Electronic Health Record (EHR) and reporting tool. There is alsos@distube
requirements that you must have in place before you can begin to effectively use the Smar
system.

Chapter3 - Installation

Here you will learn how to get SmartCare up and running. A step by step approach is outli
complete with approfate screen shots and discussions of the various options that can be cho:s
at installation time. Finally, how to configure the facility identifying information is outlined.




1.4

Note: Some of these features are changing with SmartCare V4.

Chapted 8 The Bags

In this chapter we will get into the meat of how to use the SmartCare system. The conte
discussed here consist of the common elements that are shared throughout the SmartCare s
independent of which clinical modules you are using. You witdearo login, create new

user accounts, navigate around, perform basic patient operations and access the help syster

Chapted 8 Clinical Visits

Clinical visits form the bulk of the average users experience with the SmartCare system.
service and stdervice will be discussed with the aim of imparting a general understanding of
module at a high level.

Caution!

It is not the intent of this manual to provide instruction on how to perfor
clinical procedures or how to provide patient caréSmiaetCare system, and
manual, are only intended to discuss and explain the SmartCare softw
can be used hand in hand with a clinical program. Before beginr
deployment of SmartCare a rigorous clinical training should be admini
ensure that patients receive the best possible care.

Chaptet® 8 Reports

The reports that the SmartCare system can generate are one of the most important featur
the system. In this chapter there will be a brief review of each report type follaved by
discussion of the various criteria that a user can specify to modify the output of any indivic
report.

Chapter/ 8 Administering SmartCare

In this chapter the advanced configuration features of SmartCare are discussed. The ability
up yourfacility, merge your data with the data of other facilities and establishsanatient
networked environment is discussed.

ChapteiB 8 Maps and Data Visualization
This Chapter deals with use of mapping to visualize geographic patterns in health data.

Chapter9 8 Appendices
Here is described the initial Role Based Security (RBS) Role Set.

Contact Information

If you require further information about the SmartCare system you are encouraged to contact us &
following address:

Ministry of Health
P.O. Box30205
Lusaka

2] SmartCare v4.0



Zambia
OR

SmartCare Development Centre
Millenium Village Cube #47
LusakaZambia

SmartCare@healthyafrica.net

www.opensmartcare.org

0979 655 211


mailto:SmartCare@healthyafrica.net

2Welcome to SmartCare

2.1

2.2

2.3

What is SmartCare?

SmarCare is an Electronic Health Record (EHR) system that has been developed in the natiol
Zambia for Zambians by Zambians and by their international partners.

Complementing, and integral to the electronic part of the system, is a set of standard Mtitalaper
forms which are used in situations where it is not possible for clinicians to directly use the electt
SmartCare system. This is discussed in more detail in the clinical mode section of this manual.

What is CCPTS?

CCPTS was the provisionalmamof t he SmartCare system befor
name change occurred in December of 2006.

An Eagle's Eye View of the System

A good way to first approach the SmartCare system is to think of it as made up of three componen
enteringpatient data (Clinical Interactions), 2. generating reports (Reporting), and 3. administering
system (Administration). See figure 2.3a below:

Smart Care /

Figure 2.38Smart Care Overview

A brief discussion of each Ipftubomponentds rol e

Clinical Interactions

4] SmartCare v4.0



Clinical Interactions are the basis of all patient data in the SmartCare system. A clir
interaction includes all of the various clinical services such as VCT, ANC, ART and the in
Registration of a patient. In eaderaction, data is recorded about a patient and can be store
to a smart card and the facility database. There will be more discussion of both of these stc
mechanisms later in this manual.

Definition: Clinical Interaction

The definition of a clinitateraction in the context of SmartCare is the set ¢
items that are associated with a time, place, provider (data clerk or clin
particular client. Often this set will be all the data collected on one clini
resulting from a clirat service.

Another way to think about an interaction is as an encounter between a p
a clinician.

Interactions are at the very core of how the SmartCare system works. £
data is associated with an interaction. An interactiorsisdhest unit of patie
information that the application can store.

An example of a clinical interaction is the data that is entered when a client is provided \
services. During VCT services the following information will be collected and entered ir
SmartCare (in addition to the Registration Interaction, if the client is new):

SmartCare « v1.2.1 devt Kafue District Mospital (S020010) , [CURRENT USER: SmartCate Admenmtrator) « YCT

MARY HANDA
5020010000811

| Sewe

| ternction

Fomnlo Cancel

'
7 Ineracton

il 1pp0 [ weto
o) NEEEET
<A0Y 8

T [Vt Mameore bt 0 mabn aurn) - Carme a8 S AGA Test Manat Penchre

[T  Hinghe Al PRICT O

VET Nambar V080102001
Man Basson o Vst | Just to make sure

Tes! Rosuw Norrreactive

FosHes! couneaing

Noxt

Clow "
W Prwaom

Figure 2.3 VCT Service Interaction



Reporting

Reporting is the next key end user component of the SmartCare system. With V4.0 there al
reports in the system ramg from a list of appointments for a given clinic on a given day to
HMIS reports specified by the Ministry of Health.

These reports will be increasing in number with every release of the system, and serve s
purposes, for example:

1.

© N o Ok~ Db

reduce care burdemany manual report is a potential candidate for inclusion
improve clinic work flowburden reduction and patient wait reduction
improve clinical services provision to patients and improve care quality
provide more timely and more frequent reportingnéwe timely support
involve local staff & management in the use of health system data
provide timely feedback to management about facility needs and issues
(near future) local inventory management

satisfy multiple government, partner, and donor repoetus

Reports are accessed via the green Menu button (more on the main menu later). A user is all
to generate a report based on a series of criteria which they pass to the report before
generated. These are shown in Figure 2.3c below:

SmartCare - v3.2 (FACILITY: Kafue District Hospital - HMIS 10: 5020010)
Go 7
Once
= x Cancel
4 - ‘) A
Please select parameters for. PEPFAR Reportv3.2
Select Locaton Select Date Range Solect Age Ronge
Choose o facility. Choose a date range: Not availobie for this report
Distnct Lusoka Distnct 'I End Date: ‘-‘,/18/2@7 =
Facilty:  [Bouleni |
Select Service: Group Select Gender (Sex) Select Condmon
Not available for this reparnt Not avaitable for this report Not available for this taport
Gendar - Typ= v
Condtion I ;]
Central Copperbelt Eastern Luapula Northern
NorthWestern Southern | Western
X Next 53
Cleb 4 Previous
>

Figure2.3cd Reporting Parameters Selection Screen

generated these reports can be viewed, printed or exported into a spreadsheet application si
Excel for further examination and/or analysis.

6] SmartCare v4.0



Caution!

Some reports provide confidential patient thataealth care providers, just
would a paper medical record, and they should therefore be carefully
against unauthorized viewdngist as paper medical records must be.

It is important to implement a sound security framework to ensurenih
authorized personnel have access to reports. This can be accomplished
joint efforts: i) use of the Role Based Security tool described later in this n
proper training, iii) implementation of thoughtful data access poli
procedues, and most critically, iv) careful and stringent supervision, agi
true for a paper system.

An internal audit log (also accessed through the security section of the ajf
can be used to review the legitimate generation of reports byt usi
recommended that someone at an appropriate supervisory level monitor
regularly to monitor and assure proper use.

Reports with confidential data should be printed only when this is ne
provide better care to patients and they shmrulsecurely disposed of after
use is no longer needed. In the case of a single patient, the report may b
the paper record.

Administration

The administration component is the last significant grouping of functionality in ther&martC
system. The administration section is used for configuring the application for a given clinic
performing certain administrative operations which can be shielded from the average end
during daily use. The main Administration screen is shownito€igure 2.3d.



2.4

[ SushriCare VALY et Chilfamsga (5020131} [CORRENT USERE Waek Shiatits)

Wolcomie e S Desplay SmaCane Log Dhagrosics
Plaas sokect from B ndeisimtve insks bidow —_—
Chck b 'Manage Seourty’ buton o Ok e buton 1o odi sihe mfomesan -
marage Usees and fer pormed and device sengs Vhe Tt it cosl deuis s
BoAnes or Tus Aackiy None
1
3 Manage Seanty o Sae and Devos bio

Chck e 'Manage nclemge' buson to Qlick he biuman 1 ot advenced

s sign the Facity Inchams mbs for senroc
thisleokly
4 Mosage Inchamge Advoscad Sengs
Qick the Mg Databases’ buton 1o labartty check 1eposting tatle
pefom o lecd bty faciiy merge of Conene
patest detsbases
w Mangs Datebases d Inaguity check Chasge Card Dover

Figure 2.3d Main Administration Screen

What is new in Release Version 4.0?

The 4.0 release of SmartCare contains a large number of new and improved features. A list ¢
improvements made to SmartCare for version 4.0 is below

Clinical Modules/Features:

1

New GIS (still in beginning mode, but very interesting and serviceable for things already),

New PaediatricHIV module

3way multi-field validation has been implemented in a structured manhused primarily folPaediatritabs
ranges

Two new interactiongt-risk Infant initial visit and Infant follow up visit to monitor the HIV status and
development of infants exposed to HIV

New Postnatal modulei ncl udi ng Mot her and Baby®0 sSafematherhoods i t
Regster for the B-day and 8-week visit

Patient Chartsd graphical display of common Labs values over time. Basic Infrastructure for display
Problem Lists and Medication Orders (patengl data)

Many new Repors, induding the new
o WHO EWI 6 Early Warning Indicators for HIV DR

o |IDSROd Integrated Disease Surveillance Response report

8] SmartCare v4.0
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0 DHIS 8 New Zambia HMIS report
o Safemotherhood RegistelPostnatal visits

Compatibility with ZoDHBIi a6s new HMI S tool

Administration/Enhanced Security Features:

f
f

Enhanced Security with enforced password change at initial log in, and other features
New Site confiigraptevaendtl spkrious changes to an

New Call-back reconfiguration control & Calltback for remote installation passwddl eliminate
unauthorized installations

New Provider ID capture during data entry, and management,

New concept of a nonuser providerrole, that getsanans er provi der &8s name i nt
list, and is the beginnings of an HR systemstdéflwill be registered into SmartCare roles over time)

New Clinician-in-Charge role privileges and wizard for use by Cliniiciasharge in order to add Providers
(both user and neuser) in the absence of a facility administrator or other role withicgeser definition
rights

New registration interaction structurethat enables mediclidit trails on registration data in addition to
the dinical modules, and makes handling of this data consistent with other, more recently engine
6l nteractions?o.

Merge and Deidentification Functionality:

il

1

13x faster Merge, 9x more compact patient record storagggnificantly reduces the likelihood in the future
one might need to buy a licensed version of SQL server for large numbers of aggregation installations)

Improved Transport DB structurethat indudes checksums for contained interactions so that patient record:
dondét need to be deserialized to check to see if

De-ldentification trigger during merge cascade of records from DHMT to PH®igher levels of
aggregation cascade

ImprovedDe-ldentification with legacy ID scrambleto avoid breaking reports that use these IDs

Data Storage and Performance Gains:

|l

There is a completehew and much more compact primary data storage based on the dastorage
(1/9th the storage space required, 13.5x merge performance),

All reports have been moved to using custom reporting tablée improve performance (but full benefit
not fully realized u n-talciulatedRIUeS seedadpertsp op ul at ed wi t

Infrastructurefor OLAP and probabilistic record linkage(for deduplication) is in place (implementation in
future)

Logic to handle reading a new class of smart cardbat contains a CPU instead of just flash memory (cards
on order)



2.5

System R@guirements

The SmartCare system is designed to run on an average PC running the Microsoft Windows
operating system. However, there are a few requirements that we suggest to ensure system stabi
performance.

2.5.1 Hardware

2511

2512

25.13

25.14

25.15

Taking some extra time toestlappropriate hardware can have many payoffs. Often a system th
appears to work quite well at the onset of clinical activities can become bogged down several montt
deployment if the right hardware selections have not been made.

Central ProcessingJnit (CPU)

The CPU is the brain of the computer, and seeing we could all use as much brain power as we c:
this is not a good place to use a substandard part. Often the CPU is selected for us by the manufa
of a large PC system. A careful exatiaim however of the product literature will inform you of which
CPU is used. As of January 2008 we recommend for new system purchases an Intél CoreDuaa r
AMD x2 processor.

Memory

The amount of memory that is present in your system is the greatbsit@otd a highly performing
SmartCare system. We strongly recommend that at least 1 Gigabyte (1GB) of system memory is in:
in any SmartCare system. In 2008, 2GB will become advisable with new purchases that might be ex
to run new Vista openag system.

Touchscreen Monitor

If you choose to use SmartCare with a touch screen monitor (more on why you might want to do
| ater), as of January 2008, we recommend 1506
the future different mads may be used; inquire for updates.

Smart Card Reader
As of January 2008, we recommend the EZ100 smart card reader.

Printer

Having a reliable printer will ensure that you can produce a physical copy of the various reports the
help to optimize yaclinical operations and reduce work. A laser printer is suggested for both speec
production as well as reliability. It is also relatively quiet. We currently recommended for small cli
operations the HP 1300 or HP 1320. However, where solar rpuostebe used, devices with lower
power requirements should usually be selected. A laser printer may not be powered with a UPS w
harming the UPS.

2.5.2 Software

2521

There are no software requirements for using SmartCare 3.2 other than the operatingisysient.req
The system is free.

Operating System
The SmartCare system must be run on Microsoft Windd&s XPer vi ce Pack 2. T
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support for other operating systems or vers
should not be assumed until it has been announced.

2.5.2.2 Anti-Virus

It is REQUIRED that antvirus software is installed tcepent the operating system or SmartCare or
one of it's required components from becoming corrupted and patient data compromised.
recommend the current product from Norton (Symantec), or the free product AVG from GriSoft.

2.5.3 Consumables

As much as it is ingptant to make a good selection for your hardware and software, it is just
important to ensure that you will have a steady supply of the consumables that the SmartCare s
requires for operation. Track usage rates and maintain a safe buffer.

2.5.3.1 Smart Gards

The system will work with a wide variety of smart card media but there are some format initializa
specifications wunique to Zambiads SmartCare
system security are not provided in thisipdbcument.

2.5.3.2 Paper + Toner

A good supply of paper and printer toner is necessary so that you can always produce reports whe
are needed. It is good to plan on always having a 3 month supply of paper and toner on hand. How |
of each item that iequired will depend on the clinic environment and patient load. However, a supy
of traditional documents should be always maintained for smooth transitions when power may nc
available.

2.6 Modes of Operation

The SmartCare application has been desmogerate in a number of different modes. This allows for
a fair amount of flexibility on the part of the implementing clinic.

2.6.1 Data Entry

There are two types of equipment you can use to enter data in the SmartCare system: 1. a touchscr
2. a mousand keyboard. The decision is yours, but touchscreen data entry is far eetbiefiétd in
clinicians to begin to use quickly, unless they already have touch typing skills. If you are util
dedicated data entry clerks with good typing skills)ygyptind that a mouse and keyboard is also a good
arrangement If clerks use the two finger typing method they may find that the touchscreen is just a
since finger navigation is often quicker than via tab keys.

Touchscreen Use In Clinical Settings

The use of an electronic health record may sometimes be initially vi
clinicians as an intrusion into their traditional work process. The u:
touchscreen helps to mitigate this issue. Also, by using a touchscreen, t
conversation thabccurs between doctor and patient can continue to |
personal feel.




2.6.1.1 Touchscreen Data Entry

In this mode of entry, the end user physically interacts with the screen, which is displaying dat
touching the menu buttons and where appropriate ttiestvaen panel at the bottom of the screen.

Figure 2.6.1.1&aTouchscreen Panel: Keyboard Mode

In Figure 3.6.1.1above you can see the Touchscreen Entry Panel currently in keyboard mode. T
allows an end user to directly enter textual dathhénEmartCare system using the touchscreen alone.

2.6.1.2 Mouse + Keyboard Data Entry

The mouse and keyboard is the other means by which you can enter data into the SmartCare syst
discussed above, for environments where data entry clerks are beinghdtifmestess good keyboard
typing skills, it may be desirable to implement a mouse and keyboard mode of entry.

2.6.2 Clinical Flow

There are a number of ways that you can actually implement SmartCare at the clinical flow level.
are EFirst (real time dagntry), EFast (data entry is completed before the patient leaves the facility) at
E-Last (data entry is completed after the patient has left the facility). Determining which of these ¢
flows is most appropriate for you will depend upon a numlzetofs such as:

Physical layout of your facility
Skills of staff available

Smart card use

Method of data entry

However, in settings where the patient is provided the Care Card (a smart card based portable ele
health record), it is of greatest bietethe patient if the data is entered before the patient leaves, so the
leave with their complete record.

2.6.2.1 E-First

In the EFirst clinical flow mode, the patient always has an up to date copy of his electronic health rec
on his smart card. This ischase at each of his interactions with clinical, laboratory or pharmacy
personnel, his smart card is inserted into the computer running SmartCare and his information is ent
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as it is collected. In this mode, the clinical staff is always recorditgjlshefdieeir interactions with
patients directly onto computers. There are no paper forms involved in this data capture process, bu
hard copy of the primary patient data should then be printed to permit smooth transitions in case of
power outage.

Berefitsd greatest utilization of computer potential for improving care

Decision support can be optimized. Allows the computer to participate in clinical care protocc
(such as syndromic management of STI), and error detection at the point of service

B

Allowsevery clinician access to the patient's complete medical history

The appropriate medical care based wupon
Patient has a fully updated copy of their own data

Does not require additional staff

Drawback$ greatst resource requirement mode of implementation

Most human resource training intenéivévery clinician must be sufficiently trained in data
entry so that his or her interaction with SmartCare does not have an adverse effect
productivity.

Most hardwareesource intensiveRequires computer and smart card reader at every statiol
where patient receives care.

In the diagram below-Eirst data entry is modeled.

L Fatient wah smart card
enters dine Haalh Warker unders cala o
dric catabass a3 patent 2
traated. AL the and of e cinical
rieraction the daty = wilien o
tha cinic database and writlen %o
ﬁ[———]ﬁ the patinnt's sman can
: @
Point of
Patient gives
Usar has Electronk Care smart eard to +  Smart Card +
Copy Of his Mecical Health Warker Reader
Record {EMR) 0 his - -
OW1l DOSSESION Health SmartCare
Worker Application

Patient’s Home s Pafiont can coeinue care al
ather areas of chnic, NI new
eformalion in his mades! recon
wil e written to the smart card.

v
Pabent goes home with smart card and all of his

health data when he exits <ink

Figure 2.6.2.1&E-First Clinical Flow

2.6.2.2 E-Fast



The EFast mode of clinical flow is probap t he Osweet spotd of Sme
provides most of the benefits oHiEst mode, with a fraction of the cost in some cases.

The EFast mode of clinical flow is similar to thE&ist mode insofar as the patient always leaves with
hissmart card fully updated with all of his patient information. The difference is that during his visits,
clinical interactions are recorded on traditional paper documents first. After his clinical interactions
complete, the data from the paper fare transcribed into the SmartCare system by a data entry cler
This can occur at a single point in a facility which reduces on hardware cost and staff training.

Benefits
Patient leaves with current copy of his own data in an electronic format
Only requires one point of data entry, though more can be used if needed for throughput
Does not require data training of all clinical staff
Significantly reduces requirements for computer hardware and networking

Provi des ao vseeradml iers stpdivdr, smde paper s eompldted before data is
entered in the computer.

Drawbacks

Patient must wait for a current copy of his own data to be entered by data entry tech be
leaving clinic (however with well organized patient flow and smaller amaianés cHpture
after initial Registration, this can be reduced to a matter of a few minutes).

A person or persons must be designated to enter data, in addition to the usual completing o
paper forms by clinicians. This can be a clinician or a regigteainaps other staff, and does
NOT have to be a dedicated data entry clerk.

Compared with Eirst and then printing this involves double capture of the primary data, bl
may still reduce burden due to register and report maintenance, particulasilsittoatier the
initial registration.

Unless the clinic is a one clinician clinic, the clinician may not have convenient access to pat
electronic health data at the time they are seeing the patient, without printing it out or walkin
the compter.

Computetbased decision support will only be available at the end of the visit when the dat:
entered, which limits system engagement in some services, such as assisting the logica
through a clinical decision tree (such as syndromic mamiagér8éls). However for key
issues, such as drug prescription errors. It is possible for the computer to raise-&dtg in E
mode, prior to the patient going home with the wrong drugs.

In the Figure 2.6.2.2a below thEdst clinical mode is modeled.
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Figure 2.6.2.28E-Fast Clinical Flow Note a data clerk is an option for large Urban clinics (Lusaka AR

for many smaller clinics data is entered by existing staff (Kafue ANC clinics). This is situation is affec

type of servicesawell, and the register and report workload reduced by using the system compared wit!
of capturing of data

2.6.2.3 E-Last

In the ELast mode of clinic flow the patient's smart card is not updated with the information recordec
a given visit until theatient returns for a subsequent visit. This mode of clinical flow is simileasb E

in that the clinicians continue to use existing standard paper forms and a data entry clerk or other e
staff desighated to enter data, enters the data frgrapteeforms into SmartCare after the patient has
left the clinic. This mode allows the patient to leave directly after the conclusion of their visit with
waiting. It also allows for the timing of the data entry to be more flexible, as the reqaimaip¢hat

a given patient's forms must be entered only by the next time that that patient visits that facility.

Benefits

Patient does not have to wait after seeing clinician (though this is a small benefiagtthe E
clinic is optimized to causeya 5 to 10 minute wait)

Only requires one point of data entry, though more can be used if needed for throughput
Does not require data training of all clinical staff
Significantly reduces requirements for computer hardware and networking



Provides a seamls -dvfearid i n the absence of power ,
entered in the computer.

Data can be entered at any time

Drawbacks

Patient does not leave with most recent version of his data which means if the next poin
service is affierent clinic, his record will not reflect his most recent care

A person or persons must be desighated to enter data, in addition to the usual completing o
paper forms by clinicians. This can be a clinician or a registrar or perhaps otherdst@sf, and
NOT have to be a dedicated data entry clerk.

Compared with Eirst and then printing this involves double capture of the primary data, bt
may still reduce burden due to register and report maintenance, particularly for all visits afte
initial registration.

Unless the clinic is a one clinician clinic, the clinician may not have convenient access to pat
electronic health data at the time they are seeing the patient, without printing it out or walkin
the computer.

Computethased deciswosupport will only be available at the end of the visit when the data i
entered, which limits system engagement in some services, such as assisting the logica
through a clinical decision tree (such as syndromic management of STIs). However for
issues, such as drug prescription errors. It is possible for the computer to raise-&dtg in E
mode, prior to the patient going home with the wrong drugs.

In Figure 2.6.2.3a below thé-&st mode of data entry is modeled.

Fatient with smart card
containing incompléte data
enters dinic

Health Worker usss smue ard
to idensty patient and recal
PRcods il wees prswously
enlared by Do ry Clork
when patent onger at
cinic. Smart card is upcdated
with records thal ware entanas at
lsst vist. Smort caed #s relumed
o patiand af tha and of ha visk

A
! L2
Point of Patient gl-:'ﬁ-:
smart cand o
Care Heaith Worker +
Heatth Forms
Patient's Home
Worker
Patiant has v
Electronc copy of s
Modical Record “en
(EMR} in s own Paiont G conbnue e o
fP— other areas of clnic R a
v
CC-PTS
Application
Data Entry Clerk
The Oata Entry Oerk enlars e
fomes ndo the CC-PTS
Patient goes home with appicason which stores the
smart card contalmng patients data in the clinics
infarmation feam the last visit colsbose

but NOT the visit he had today.

Figure 2.6.2.38E-Lag Clinical Flow
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3.1 First Time Installation

(If SmartCare has already been installed for you, you may skip Chapter 3.)
So- you are ready to install SmartCare. Here you will find a step by step, screen by screen explana
how to install SartCare onto a computer

Use a Clean PC!

As of January 2008 the SmartCare application installer has only been
work on a PC that has not had SmartCare previously installed, AND !

confirmed to be virus free.

3.1.1 Step 1 Scan the Computer

Run a FULL antvirus scan on your computergafibtaining the latest updates.



3.1.2 Step2: Launch the Installer
Run the 'smartcare_4.0 setup.exe' file from the installer CD.

3.1.3 Step3: SmartCare Welcome Dialog
=101 x|

Welcome to the SmartCare Setup
Wizard

This wizard will guide you through the installation of
SemartCare,

It is recommended that you close all cther applcations
before starting Setup. This will make it possible to update
relavant system files without having to reboot your
competer,

Clhck Next to continue,

Next > I Cancal

Figure 3.1.3alInstaller Welcome Dialog

Whent he OWel come to the SmartCare Setup Wizar

3.1.4 Step4: SmartCare License Agreement

=101 x|
License Agreement —
Please review the kcense terms before instaling SmartCare. ( 3 )
Press Page Down to see the rest of the agreement.
3 cups whole milk -
7 large eggs
1 cup sugar
2 cups heavy cream
1/3 cup bowrbon
113 cup Cognac or other brandy
1 teaspoon vanlla
Special equipment: an instant-read thermometer
Garnish: freshly grated nutmeg _j
-
IF you accept the terms of the agreement, click 1 Agree to continue. You must accept the
agreament to install SmartCare,
< Back 1 Agree Cancel I
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Figure 3.1.44 SmartCare License Agreement

Review the license agreement and if you are in agreement with thekternts tlic agr ee . 6

3.15 Step5 Choose Components

# SmartCare Setup =101 %§
Choose Components —
Choose which features of SmartCare you want to instal. (‘7

Check the components you want to install and uncheck the components you don't want to
install, Click Instal to start the instalation.

=)-[v] Microsoft
[¥] 5QL Server - MSDE Edition
[V] .NET Framework 2.0
[V] Crystal Reports
=) [¥] Touchscreens =

Fm v . .

Space required: 214.9M8

<Back Instal cancel |

Figure 3.1.5& SmartCare Setup: Choose Components

For most installations no changes need to be made to this screen; for custom installations changes r
necessaryor example if you are migrating logins,féature will need to be checkitien finished
adjusting the components to install (we recommend doing this only in consultation with the developn
team), <click olnstall. ¢



3.1.6 Step 6: Updating Components, SQL and Crystal Reports Dialogs

Figure 3.1.7aInstaller Welcome Dialog

Wait a bit while the computer installs, then Click OK when prompted by Crystal Reports. The inste
will then proceed without user intervention.

3.1.7 Step 7: Smart Care Site Settings Configuration and Installation Activation

Seletthe correct health facility site details and cliclibk for Activation button to generate the
activation key. The screen shots below show the associated windows.
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ol P 1 (168 P 211 110 Gy mm Prwnde e by 3bave 40 Ohae gasseced

Lo paiimnt

Call the contact number displayed on the screen to obtain the activation password
3.1.8 Step8: Smart Care Installation Complete

When the olnstallation Completed dialog appe

| ™~ - -

| ¥ martiar di|s —J
| W335 E Medl e DL LIS i

| i e

Irastallation Complete

Setup was complebed succesfidy L)

3.1.9 Step9: Completing the SmartCare Setup Wizard



=loix

Completing the SmartCare Setup
Wizard

SeaetCare has been nstalled on your computer.
Click Finish to dose this wizard.

¥ Run SmartCare

SmartCare Webske

| mesh | ol |

Figure 3.1.15&Installer Welcome Dialog

If you would like to immediately run SmartCare, lbaveto Run Smart Cared che

have I nternet access, you may also browse t|
link at the bottom. When you are finished,
process.

3.2 Facility Configuration

For the initial deployment period, and until levels of field experience with the system become quite ¢
the facility configuration will be done centrally by the SmartCare Project or MOH teams, and as tect
skills are estabted, the PDMS and Lead Technical persons for the various Implementing Partners.
DHI O6s acquire experience through trainings,
role would be taken up by the DHI Ods.
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4.1

4.2

Starting SmartCare

When SmartCare is launched the first screen to be displayed is the application's splash screen. The
screen is shown below, and will reflect the most recent software release.

Continuity of Care - Patient Tracking System
Atempting to initialize CCPApp....,

SmartCare

Application Yersion 4.0.0

Database Version 4.0.0

Figure 4.18 Splash Screen

The splash screen is a key part of thecappti. While it may appear that the only purpose is to watch &
little yellow bar make it's way from left to right, in the background the SmartCare application is initiali
itself. If any of the key components of SmartCare are missing, such as teev&Qdatdbase, the
application will stop initializing and an error message will be displayed.

Once the splash screen has completed initializing the application, control is passed over to the
application and the login screen is displayed.

Logging In

Logging in is necessary because you cannot do anything in SmartCare until you have logged
addition to making sure you are an authorized user of SmartCare, the Login Screen is also respons;
making sure that you have been assigned all thera@ g urity rights that you have been granted.

User logins are created by your Security Administrator, often the DHIO or IT staff from &
Implementing Partner. If your login ceases to work for any reason you should contact them to have
password st or a new account created for you.

A user account with data entry rights must be created before data entry can proceed.

After you log in a confirmation screen will appear listing your current site information, along with ¢
and time. Please cheglntake sure these values are correct.

A screen shot and discussion of the uses of the Login screen follows.



Figurd.2adLogin Screen

AThis is the oLogindéd entry text box. The
entered here.

B This is the o0Passwordé entry box. You sh

C Touch the o0Logind6é button after you have

D Click the 0Closedé button to exit the ap]

E Thisis hetouchscreen keyboard. You can use this keyboard to enter your login and pas

I:Clickingthe ONextdé button wildl all ow y
form.

Clicking the OPreviousd bihrbuglothe differehtlfielda onltt
G form.

4.2.1 First Login after SmartCare Installfor Administrators Only)

This section is for Admini strator s: PDMSds a

If you are qualified as a SmartCare Administrator, and have 4 oelatét SmartCare installation and
this is the first time anyone is logging in, please read this section carefully.

First time login applies in three cases:
9 you justinstalled SmartCare and you chose to run it inmediately, OR
I you previously installech&rtCare and deferred running it until now, OR

1 youwere provided a computer with SmartCare already installed.
Use t he INSTALLERIOO gaind & h eefaplta 8 swor d o0
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