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Abstract

Information for  
Primary Health Care

This chapter reviews the role of information in decision making for Primary Health 

Care. The concepts inherent in a routine health information system, and the measures 

to supplement that data with population surveys and special studies are discussed. 

The importance of investing in human resources is also emphasised in this chapter. 

Issues such as the need to have adequate staff with appropriate skills to support the 

health information system are discussed, particularly because health information 

systems is a new field, which is poorly addressed by undergraduate training courses 

at present. The District Health Information System software and other information 

databases are described as the tools that support and inform the use of information 

for management and supervision at local and district levels. The information system 

is used for monitoring health services at facility level and is a powerful evaluation 

tool. Possible priority developments in the health information system are described. 

The chapter concludes with specific recommendations for strengthening health  

information systems in South Africa.
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Introduction
The broad range of activities contained in the provision 

of Primary Health Care (PHC) places a burden on providers 

to make optimal use of limited resources to achieve maximal 

health benefit to the population served.1 All too often, ‘ad 

hoc’ decisions and personal preferences guide PHC resource 

allocations, making accountability for results impossible.2 

An orderly collection of key information about health needs 

and service provision can transform PHC services to focus 

resources on the most effective activities, and therefore offer 

guidance to managers and providers, as well as provide clear 

evidence of impact.3 Cost-effective decisions are guided by 

accurate and timely information, while supervisory oversight 

becomes objective and supportive to reach agreed targets.

The legislative context, within which the development of 

the South African District Health Information System (DHIS) 

is framed, consists of a number of Acts. The National Health 

Act (Act 61 of 2003) provides for the coordination of the 

National Health Information System (NatHIS) at the national 

level, and the establishment of provincial committees to 

“establish, maintain, facilitate and implement” the health 

information system (HIS).4 In addition, the Public Finance 

Management Act (Act 1 of 1999) and the Division of Revenue 

Act (Act 2 of 2006) are all orientated towards linking 

financial allocations to health service delivery outputs.5,6  

The Public Finance Management Act and the Division 

of Revenue Act have a strong focus on ensuring that 

accountability, outputs and responsibilities are closely 

aligned. The Public Finance Management Act in particular, 

builds on three key criteria for performance management, 

namely efficiency, effectiveness and economy. They 

require measurable outputs and objectives to accompany 

budgets. 

Numerous challenges face HIS development.1,7 Gathering 

data is often a burdensome task with little relationship 

to the needs of providers or front line managers. Data 

are collected with little apparent relationship to decision 

making or true accountability, as viewed from health 

facilities and communities. Despite mixed feelings among 

staff towards data collection, it is also their way of ‘showing 

our bosses how much work we do’, and despite increasing 

use of information at higher levels for planning and activity-

based budgeting, only a minority of local managers, staff 

and community leaders understand and appreciate the role 

of information in decision making and governance. Data 

collection demands increase due to the strong tendency for 

health programme managers, and donor-funded projects, 

to establish their own separate and poorly coordinated  

data collection mechanisms. 

This chapter reviews the developments of the DHIS, 

established in South Africa over the last 10 years, which 

is still a ‘work-in-progress’. The chapter also provides 

an overview of the types and sources of data used in 

PHC information systems, and the ‘raison d’être’ for an 

information system. It will describe its use, particularly 

in relation to planning and monitoring of health service 

delivery. This will be followed by the important components 

of any information system, including human resources for 

HIS, data collection tools and the software systems used to 

manipulate and transform data into information. Finally, the 

challenges facing HIS in South Africa are highlighted and 

recommendations are made.

Overview of information types for 
Primary Health Care services
Information for PHC implies a carefully selected array of 

data items appropriately transformed into indicators, which 

assist managers to better deliver first line care to a defined 

population. These indicators typically cover services such as 

maternal and reproductive health, child health and preventive 

services, nutrition, sexually transmitted and other endemic 

diseases. Importantly, denominators are often derived from 

data on populations covered and catchment areas served. 

The various information types for PHC are presented below.

Routine monthly reporting

Routine monthly data collection at facility level is the basic 

source of information for health managers. The national 

Department of Health (NDoH) identified a Minimum Data 

Set in 1999. This is a list of data elements that facilities 

were required to report on, on a monthly basis. This list 

underwent major developments from 2002 to 2005 and is 

now called the National Indicator Data Set (NIDS). The NIDS 

is almost unique in sub-Saharan Africa, as it is predominantly 

a list of approximately 200 indicators, with the underlying 

‘raw’ data elements required to calculate these indicators. 

Approximately 140 of these indicators are relevant for PHC.

Population-based data

In the immediate post-apartheid era, the main focus of the 

HIS was collecting service data from health facilities (i.e. 

mobiles, clinics, community health centres and hospitals), 

although the NDoH clearly recognised the importance of a 

vital registration system for recording births and deaths.8 

Data was often not linked to denominators, making raw 
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numbers the only output, with little apparent relevance to 

providers or managers. This focus on raw data is common in 

other countries, as well as in major donor programmes, such 

as with the United States President’s Emergency Program for 

AIDS Relief (PEPFAR).

Population-based data typically includes three types of 

data:

Census data is important for assigning denominators 

to the catchment population of each facility, as well as 

sub-districts, districts and provinces.1,9 

Large scale sample surveys such as the Demographic 

and Health Survey, give a more accurate picture of 

service coverage, since both users and non-users of the 

health care system are interviewed in their homes.10 

Vital registration of births and deaths are critical to 

understanding population dynamics as well as causes of 

death. Such registration is important since the routine 

data gathered from facilities on births represents only 

an estimated 80% of births, with the balance occurring 

in homes or in private facilities (data from the latter 

is a serious shortcoming in the current South African 

HIS).10,11 On the other hand, deaths occurring in facilities 

represent only 40% of the total and do not reflect the 

full array of causes of death.12,13 

Sentinel systems

The most widely used sentinel system is the system used to 

anonymously collect the HIV status of women presenting 

themselves for antenatal care. This annual survey provides 

a sensitive measure of change in HIV-positivity in pregnant 

women.

The HIV & AIDS and STIs cluster in the NDoH established a 

system of sentinel sites in 2003/04 to collect detailed data 

(beyond the NIDS) related to sexually transmitted infections 

(STIs). STI data from these sites, about 30 in each province, 

has since been captured into the DHIS software. This has 

provided a more detailed breakdown of age and gender, as 

well as the different types of STI syndromes enabling cross-

correlation with STI data in the NIDS. Two very interesting 

issues have emerged from this process. Firstly, the picture 

emerging is highly stable, thus proving that a sentinel 

approach can provide reliable information. Secondly, 

the correlation with normal monthly routine data is high 

(although not perfect) suggesting a high degree of validity 

in routine data from non-sentinel sites. 

1.

2.

3.

Annual facility surveys

In the Eastern Cape, PHC surveys were conducted every  

two years under the EQUITY project. These surveys covered 

10% of facilities and were conducted by onsite data  

collection and interviews by trained workers. This enabled 

detailed record reviews, client interviews and direct 

patient care observations. Additionally, an annual audit 

covering nearly 100% of the fixed PHC facilities provided 

a more complete picture for a smaller set of largely ‘semi-

permanent’ data related to staffing numbers, the physical 

state of buildings, infrastructure, opening hours and services 

provided. 

Surveys and audits of this nature are useful, not only 

because they can complement a small routine data set, but 

because information of a different nature can be collected. 

In addition, while routine data records quantitative data, 

survey data can go beyond this and record qualitative 

information based on interviews. Another approach to 

gather more detailed data is to have an annual update of 

‘semi-permanent’ information from each facility, or a single 

month of the year during which morbidity data is collected 

in more detail, to determine likely patterns of illness and 

health seeking behaviour. Aside from brief trials in the 

Eastern Cape, these useful, less costly and burdensome 

approaches to learning about the health of populations are 

still underutilised.

Reporting on notifiable diseases and 
critical events

The mandated reporting of communicable diseases is 

essential to monitoring and controlling infections of 

public health importance. Timeliness is critical because 

some conditions can spread rapidly through a population. 

Unfortunately, the inclusion of many conditions, such as 

uncomplicated tuberculosis (TB), that are not of urgent 

nature, tend to clog up the system and therefore, delay the 

notification of diseases requiring rapid intervention (e.g. 

cholera and meningococcal meningitis). 

The Department of Health (DoH) is trying to reduce the 

burden of notifying TB by predominantly importing such 

cases from the Electronic TB Register (ETR.net). However, 

getting the correct export procedure into the ETR.net has 

taken nearly two years. This is an example of the types of 

incompatibilities that result if standards are not prescribed 

for national software systems.

Special information gathering on important health events 

such as maternal or infant deaths, provides valuable 

guidance on the impact of preventive and curative services. 
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The important role of antenatal care, the rising toll of HIV 

infection, and the problems of hospital access have been 

highlighted in the Confidential Inquiry into Maternal Deaths, 

while the Perinatal Problem Identification Programme shows 

the value of antenatal and postnatal care and nutrition to 

child survival.14–17 

Use of information and the 
fundamental role of monitoring

“If we do not know where we are going, how will 

we know if we have arrived there?”

Alice in Wonderland

Health management has various core functions, one of the 

most important being to monitor the implementation of 

health policy. This function requires the most reliable, up-to-

date and disaggregated information that is available.

The problem faced by managers at provincial or national  

levels is that ‘on the average, most things are average’, and 

data that is used in provincial or national reports, often 

obscures deviation from the mean value and important 

disparities. However, through the use of pivot tables 

(routinely provided in the DHIS), aggregated data can be 

disaggregated to any level including individual facilities, 

thereby revealing what lies behind the indicators. By 

Box 1: Case study - Khayelitsha, Cape Town, November 2007 

Dear all,

9 condoms per male per year is a ridiculously low number that will never get us far in preventing the spread of HIV and AIDS! 

What we did in Khayelitsha (Cape Town) was agree to ‘protect’ twice a week sexual intercourse per male >15 years of age.  
2 condoms X 52 weeks = 104 condoms per male per year. With that figure in mind we set about increasing condom distribution in 
Khayelitsha. Condom distribution in Khayelitsha went from:

2004 = 2.3 million

2005 = 4.8 million

2006 = 10.2 million (= 86 condoms per male > 15 years, per year)

As soon as other sub-districts in Cape Town realised Khayelitsha’s success, they took up the challenge. That resulted in a condom 
distribution of 45 condoms per male > 15 years, in 2006, in Cape Town.

At the same time, ‘Treated for STIs-New’ in Khayelitsha dropped as follows:

2004 = 28 061

2005 = 23 522

2006 = 19 270 which is a drop of 30%! 

Changes in HIV prevalence obviously will not be so apparent but surely will follow.

Source:  Mailadoc listserv, 2007.

exploring the range of indicator values, an alert manager can 

allocate limited time to solving problems that appear only in 

disaggregated data, as is shown by the case study in Box 1.a

The planning cycle

For policies to be implemented, a planning process 

identifying what needs to be accomplished and how this will 

be measured must be undertaken (see Figure 1). Significant 

effort has gone into using data in the DHIS software to 

inform quarterly and annual plans. For instance a DHIS 

database called the Quarterly Reporting System (QRS) has 

been developed for this purpose. However, its use to measure 

progress and allocate funding is still not fully integrated into 

planning efforts. While the national HIS has a well developed 

set of indicators, the use of information to measure progress 

towards goals and objectives is still not institutionalised in a 

‘culture of information use’. In particular, a shortcoming is 

the absence of financial information in the DHIS database, 

which would allow budget allocations and expenditures to 

be measured against health indicators (as required by the 

District Health Expenditure Review). To address this gap, 

The Valley Trust has developed a simple ‘data warehouse’ 

that draws financial information from the Basic Accounting 

System (BAS) and personnel expenditure from the Personnel 

and Salary System (PERSAL), and links these two to the data 

in the DHIS. However, this has only been implemented in a 

few provinces.b

a Extract from ‘Mailadoc listserv’ showing the importance of 
disaggregated information.

b Personal communication, S Dove, The Valley Trust, August 2008.
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Figure 1: The planning cycle

Source:  Flow diagram modified from Heywood and Rohde, 2001.18 

The information cycle (see Figure 2) illustrates the process in 

which data flows in order to end up as information. Data to 

be collected is based on indicators that will measure progress 

towards achieving the objectives, which then helps reach the 

goals that are set. Monitoring and evaluation (M&E) of the 

planning cycle is linked directly to the information obtained 

through the information cycle. Use of information at each 

level of the hierarchy is the means to assess whether there 

is progress towards immediate objectives, and longer-term 

goals (Box 2 provides an example of how this has been 

achieved in practice). A critical question is to determine 

‘what’ information is needed at ‘what’ level. Traditionally, 

information demands emanate from international agencies 

such as the World Health Organization (WHO) or from 

donor agencies supplying funds or from the NDoH. Despite 

the demands for many requests for information, the best 

managers are able to identify a select number of critical 

measures by which to monitor their programmes, and to 

devise precise data items by which to calculate sensitive 

indicators to monitor progress. 

Figure 2: The information cycle 

Source: Flow diagram modified from Lippeveld and Sauerborn, 2000.19 
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Box 2:  Case study - Information use in Tshwane

The City of Tshwane’s Health Services Division relies heavily on evidence-based information mandated by the Municipal Systems Act (Act 
32 of 2000), which requires performance based management.20 This further translates into performance-based contracts for managers. 
Targets are set and contracts are signed based on these ‘scorecard’ targets. The division develops operational plans and annual targets 
for each financial year to help monitor performance. These operational plans and targets are rolled down to facility level, forcing facilities 
and health care workers to take responsibility to reach these targets. Facilities have performance reviews, where each facility manager 
has to present their operational plan accomplishments to the next level (area manager); who in turn report to higher levels and this 
continues up to the levels of the Strategic Executive Director, the City Manager and the Executive Mayor. Evidence based on routine 
DHIS and financial reports (as well as deviation reports with action plans for corrective measures in cases of under-performance) are 
submitted. 

The implementation of this evidence-based performance monitoring has improved data quality significantly in Tshwane. This is mainly 
due to the strengthening of ownership, analysis and use of data at the level where it is generated (‘use my data to prove my performance’). 
Managers at all levels take responsibility for data quality because it impacts on their personal performance appraisal.

Source: Personal communication, K Venter, Tshwane Municipality, March 2008.

census, done every five to 10 years. Thus, different levels 

require different types of information for both decision 

making and monitoring.

More detail and more data are needed at the peripheral 

levels of the system than at higher levels. Thus for example, 

a nurse needs to know who has TB in the catchment area 

and where they live, dates of clinic visits and medications. A 

district supervisor may want to compare TB detection rates 

in different catchment areas to detect need for more intense 

health education or screening. The province and national 

levels may simply need to know the number of patients 

under treatment and their cure rates. Thus, the information 

pyramid (see Figure 3) should narrow at the top reducing the 

burden of reporting and data handling.

As an example, before 1998 facilities were asked to collect 

and send extensive data to the NDoH on the numbers of each 

and every immunisation given (by age) as well as vaccine 

use and wastage. Data completeness rarely went beyond 

40-50%, and was usually delayed.c Information focused on 

infants completing primary immunisation was found to be 

a far more useful tool for tracking service outputs. Coupled 

with information about ‘stock out of a single most costly 

vaccine’ and refrigerator function (i.e. programme inputs), 

managers could pinpoint problem clinics and take remedial 

action. At a higher level, epidemiologists could monitor 

measles and polio as reportable diseases (i.e. outcomes) and 

observe the result of the immunisation effort. The ultimate 

impact on child survival (Millennium Development Goal # 4) 

is measurable only by long-term surveys or the population 

c Personal communication, J Rohde, Health Information Systems 
Programme, 1997/98 EQUITY Project baseline.

Figure 3: The information pyramid

Source: Diagram modified from Braa and Hedberg, 2002.21
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Demands for larger amounts of data will delay 

reporting and result in progressively poorer quality.22,23  

Information overload dulls the critical senses and often 

results in important findings being overlooked. 

The DHIS software now contains routine data representing 

nearly one billion patient visits over a decade, and the 

amount of data collected has quadrupled since 2000. This 

is due to systematic integration efforts and to expanding 

the DHIS to provide data and information to other health 

programmes. In one sense this is positive, in that it reflects 

increasing integration of data from different sources. On the 

other hand, we need to be asking ourselves whether it is not 

time to take stock again, and reassess what is useful data 

and what is not, what should be collected routinely, and 

what should be sourced through surveys and sentinel sites.

Feedback of reported information is a critical aspect of 

the information cycle. Despite its importance, in general, 

very little feedback is ever provided. At the national level, 

managers should be providing feedback to provinces, which 

provides some comparison between provinces, allowing 

them to benchmark themselves. The Policy and Planning  

unit in the NDoH has provided quarterly feedback to 

provinces, who should then provide feedback to health 

districts and health districts to facilities. 

Human resources for health 
information systems
As in all parts of a health system, people are the key  

resource, their knowledge and skills are the real capital.  

The health information field, which requires workers to  

both generate and use information, is a relatively new 

function for health workers. New computer skills, capturing 

of data, analysis and interpretation, as well as actions  

taken to improve health outcomes as a result of  

information analysis require constant in-service training  

of staff at all levels. This job will ‘never’ be finished, not 

only as new people are constantly moving into the system,  

but also as experienced staff need their skills to be  

refreshed and improved.

A large nationwide audit in 2006 confirmed that 

several information officers and data capturers work 

without proper tools (e.g. old computers, no email  

and / or internet access, limited training and little on-the-

job support).24 Even more importantly, it documented  

extremely high turnover rates for information personnel 

and thus the need for continuous training and support of 

newly recruited staff. Some of the key results of this audit 

are contained in Box 3.

Box 3: Selected key findings of the Health Information Audit Report

Appointment of HIS officers: 

35% of the HIS staff were not in official permanent HIS posts.

Only 20% of HIS staff members had been in their posts for more than five years.

33% of the HIS staff members had been in their posts for less than a year and 17% had been in their posts for less than six months.

42% of the HIS staff members spent less than 80% of their time on HIS work. 









Training for HIS activities:

At a national level, less than half (45%) of the HIS staff members had received sufficient training (at least a week) to carry out their 
work.

Nationally, 35% of the HIS staff members had received no training in the DHIS software, and a further 20% had received training of 
less than a week, which would be considered inadequate (nearly all of these were staff recruited recently).





Access to computers and internet:

Although over 95% of HIS staff had access to computers, many of these computers needed upgrading (hardware and software) in 
order to function effectively.

12% of staff members did not have access to printers.

33% of HIS staff members did not have access to email, 39% did not have access to the government intranet and 50% did not have 
internet access. 







Source:  Loveday, Smith and Monticelli, 2006.24
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Data collection tools
Data collection should as far as possible be a natural part  

of normal patient care and administrative processes, and 

data collection tools should be placed at points where 

routine record keeping of patient care takes place. A balance 

needs to be struck between allocating data collection roles 

to administrative staff (who do not understand the value of 

the data and therefore may not pay attention to its quality) 

and clinical staff, who are often ‘too busy to record their 

activities’. Problems with data quality always arise whenever 

doctors and nurses, who are expected to invest time and 

effort to collect and produce data, are not the primary 

beneficiaries of these efforts. This highlights the importance 

of feedback to data producers to increase their awareness.

It is a challenge to develop standardised tools for the 

different reporting needs at facilities. Data collection tools 

should be flexible enough to be customised for the type of 

service being provided, the client / patient flow expected 

and changes in reporting requirements. A summary of the 

key aspects of a range of data collection tools are shown in 

Table 1.

Data collation sheets provide a means to summarise the 

inputs from tally sheets or tick registers on a daily, weekly 

or monthly basis depending on the workload of a facility. 

Regular collation of data should be strongly encouraged to 

prevent ‘end of reporting period rush’ resulting in calculation 

errors that can compromise data quality.

Role of clinic supervisors

Many computer systems will have data validation checks to 

make sure that captured data is consistent, but no system 

can replace the important role that a supervisor plays in 

checking data quality captured at a facility (i.e. reporting 

unit) level. Only at the facility can data quality be lastingly 

improved through careful recording and orderly reporting. 

Once a report leaves the facility and has been captured into 

a computerised system, such software can identify missing 

values, unusual or even impossible numbers and illogical 

relationships, but correct values and clarification can only 

be obtained by going back to the source (i.e. the facility). 

PHC supervisors, and in hospitals, the ward supervisors and 

matrons, are generally responsible for checking data quality 

(i.e. completeness, correctness and consistency). Reports 

should be signed off by supervisors before submission, 

indicating that they have been reviewed with local staff. 

Data quality should be one of the key performance areas of 

managers in the DoH and should be part of their performance 

appraisal.

Managers at all levels need to have a full understanding of 

the data and indicators being collected and calculated, so 

that they can identify the problem areas and know where to 

intervene and provide support. There is a need to promote 

a culture of evidence-based decision making, where those 

with the responsibility for taking decisions, actively seek 

data and analyse the impact of the policy options they are 

considering. 

Computerised databases and 
their specifications
The DHIS software has been institutionalised within the 

DoH during the last 10 years, and a majority of information 

officers and managers have had their training in information 

systems linked to DHIS software use. Designed to empower 

users at local level (PHC facilities and district hospitals) to 

use information to improve services, the DHIS software 

has an in-built flexibility that allows users control over the 

addition of organisational units (i.e. new health facilities), 

data elements, and the creation of new indicators. The 

ability to perform these functions empowers managers at 

the lower levels of the hierarchy to effect changes consistent 

with their ‘different’ information needs to those at national 

or international levels, while maintaining the mandated 

essential data required by higher levels of the system. The 

software thus reenforces the hierarchy of information  

needs concept.

The ETR.net, the other standardised health information 

software in use throughout the country to monitor TB, has 

during the last eight years gradually changed to also allow 

users control over the organisational hierarchy and to some 

extent, analysis functions through the use of Microsoft Excel 

pivot tables. ETR.net and the DHIS software have also largely 

aligned their organisational hierarchies, data elements and 

indicators, and several data exchange mechanisms between 

the two systems have been established, making them largely 

complementary.

All other systems in use nationwide, like BAS and PERSAL 

are mainframe systems with no flexibility for serving  

special or emerging needs, resulting in increasing demands 

for a complete overhaul. 
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Table 1:  Types of commonly used data collection tools

Main use Description Advantages Disadvantages

Continuity of care registers

To record events 

over a period of 

time for a single 

patient.

 Each return visit is recorded 

against the same line in the 

register until either a set of 

services is complete or a change 

of condition is verified. 

Usually for a particular group 

of services (immunisation, 

antiretroviral therapy (ART) care, 

etc.).





Enables rapid verification that all 

mandated activities have been 

performed.

Also useful for validation of data 

submitted.

Patient cards can be easily 

updated if lost.







In busy facilities, health workers 

do not take time to find the 

patient’s entry, rather a new 

entry is created, defeating the 

object of the register.

If a patient receives services 

elsewhere, the register becomes 

incomplete.

Not useful for counting services 

provided at month end (usually 

used with a tally sheet for this 

reason).







Tally sheets

Record 

rapidly, in an 

anonymised 

manner, services 

provided.

 A sheet with sections allocated 

to a range of services. Each 

section has groupings of ‘0’ 

(zeroes) which are crossed as 

patients are treated.

 Useful in busy clinics to 

rapidly record services (e.g. 

immunisations, attendances, 

etc.).

 Difficult to audit.

Health care workers forget 

whether they have ‘tallied the 

patient’ and this results in double 

counting or under counting.

Cannot track services back to 

individual patients.







Tick registers

A register which 

combines the 

functions of 

the register 

(individual 

patient record) 

and of the tally 

sheet (services 

provided).

 Usually a register is allocated to 

a specific health worker (serves 

as a record of his / her work 

performed) or to a consulting 

room.

Ideally the register columns will 

correspond to services provided 

in the facility.





Easy to audit

Ideal as a supervisory tool 

(e.g. was each under five child 

weighed and were the very 

low weight children marked as 

needing attention?).

Easy to count services provided 

at month end.







Tick registers can be bulky 

documents and may contain 

many open spaces if used for 

selected services only.



Continuity of care cards

A set of cards 

allocated 

to patients 

receiving specific 

type of care.

 Usually used for services where 

patients require regular follow-

up.

Cards are kept in the facility and 

filed according to the date of 

next visit.





Provides an easy way of tracking 

patients that do not attend 

services according to expected 

schedule (e.g. ART or TB 

services). 

At the end of that period, the 

cards remaining behind are the 

patients who did not come for 

their visit as expected, and can 

be easily followed up.





Not useful unless those that did 

not arrive are followed-up.

Usually is used with another tool 

(tally sheet or tick register) to 

record services provided.





Source:  Table compiled by authors. 
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DHIS software functions as a district  
and national ‘data warehouse’

The DHIS software recognises three different 

‘phenomenological types’ of data:

Routine data: Data that is submitted from facilities on 

a regular basis.

Survey / audit data: Data from the Demographic and 

Health Survey.

Semi-permanent data: Population data or data about a 

facility (i.e. staffing, equipment and services provided).

The advantage of having these different data types in 

a single database is that together, they offer a different 

perspective than each does on its own. In addition, routine 

data sets can be kept relatively small and focused, because 

phenomena that do not change frequently are stored as 

semi-permanent data, and these two types of data can be 

complemented by data from regular and / or ad hoc surveys 

and audits. 

Measures to improve data quality

Both the DHIS software and ETR.net are designed to identify 

likely errors during and just after data entry. In the DHIS 

software, aggregated data values entered should be within 

limits established historically for each reporting facility, and 

if a value falls outside of this, a comment must be appended 

to explain. ETR.net, being case-based (i.e. patient-based), 

uses a variety of logical checks to ensure that data entered 

for a specific case do hang together, both time-wise (i.e. 

smear conversion tests must come before smear tests at end 

of treatment) and disease-wise (i.e. different types of TB 

require different treatment regimens).

Both systems have a range of additional validation tools. For 

instance, ETR.net has tools to identify duplicate case entries. 

DHIS software has tools to identify data element values for 

a facility that are obviously wrong (‘absolute’ validation 

violations like having more children weighed than children 

seen) or that are inconsistent with longer-term trends 

(‘statistical’ validation violations, like suddenly having 30%  

still births against normally 3%). In the latter case, such  

outliers ‘might’ be correct due to abnormal circumstances,  

in which case users are encouraged to add a comment 

explaining why the entry is correct. Data capturers are able to 

flag what appear to be unrealistic entries, and to print out a 

list of these for checking by supervisory and facility staff.

The availability of all these data validation mechanisms does 

not mean that they are universally or consistently used. For 

instance, the TB control programme has battled for years 

1.

2.

3.

to get rid of ‘unknown facilities’ and duplicate case data in 

the ETR.net system. During 2006/07, most provinces went 

through major clean-up exercises of DHIS data. 

Determining denominators

Denominator data are a difficult challenge, yet essential to 

the use of health information. With the shift from absolute 

numbers to ‘public health orientation’, the denominator 

became all important; the population for which the facility 

is responsible. Emphasis on indicators enabled workers 

and managers to measure what proportion of the target 

population was actually served. Where the denominator is 

part of service statistics (for instance all children attending 

the clinic) then an indicator such as weighing rate or 

malnutrition rate is an accurate calculation. Where catchment 

population provides the denominator, then estimates are the 

only data source. The DHIS software calculates a ‘functional 

catchment’ population for each facility by attributing a 

pro rata population of the total district population to that  

facility, based on its total head count as a proportion 

of the total head count of the district. This is a computer 

generated estimate and ideally, better real estimates should 

be calculated. This can be done through local mapping, 

analysis of attendance registers and local committees. 

These estimates of true catchment should be calculated, 

and periodically updated for each facility to better identify 

underserved groups and areas.

Data analysis

The DHIS software and ETR.net use Microsoft Excel pivot 

tables to analyse and present processed data as indicators, 

aggregated at different levels that are chosen by the  

operator. The lack of ‘onboard, simple click data analysis  

tools’ is probably the biggest criticism of the DHIS software. 

To overcome this limitation, pivot tables have been 

customised to create standard reports for use by managers 

who are not familiar with pivot table customisation. Pivot 

table reports are extremely flexible and readily modified 

as well as graphed, making them an ideal manager’s tool. 

While used widely in South Africa by district and provincial 

level information staff and managers, Zambia has taken 

their use even to facility level, for planning and budgeting 

(see Box 4). 
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A critical appraisal of the current 
health information system
A HIS will never be a completely perfect system. However, 

improvements and revisions require discussion, debate and 

prioritisation. This section identifies several areas, which 

are a challenge in South Africa, as well as in many other 

countries.

The ever growing burden of reporting

The tension between requests for more data, and the effort 

to limit the burden of data collection on peripheral workers 

is a never ending one. Limiting data to items needed to 

calculate indicators as measures of programme performance 

is axiomatic. But more so, the usefulness of data items to 

frontline workers should determine whether they should 

be asked to collect and record an item. In a sophisticated 

‘information society’, a regular review of data sets would 

identify those data elements / indicators that are no longer 

useful and which can be removed, and new indicators 

deemed as necessary. 

Balancing integration of systems with 
specialised parallel systems

There will always be tension between the perceived need for 

new systems to cater for specific situations or programmes, 

and the need to provide managers with integrated 

management information systems. Specialised systems 

will always be required (for instance human resource 

management systems, financial and pharmaceutical 

systems). The DHIS software has over the years proved to 

be a suitable vehicle for ‘warehousing’ data from a variety 

of sources to provide managers with an integrated array 

of indicators, drawing their numerators and denominators 

from a variety of data types.

While innovation and development is stimulated through 

the development of ‘new systems’ their deployment in 

the public sector needs to be managed to ensure that a 

multitude of independent ‘silo’ systems do not develop and 

again fragment management information.25 Experience has 

shown that many needs can be catered for within existing 

systems. The gradual expansion of the DHIS software can 

also cater for areas like emergency medical services and 

environmental health services. 

Improving timeliness of data

Many information officers tend to delay submission of data 

to higher levels until it is ‘complete and correct’. But in 

fact, no data is ever complete and it is better to have timely 

information that may be slightly off, rather than waiting 

months for complete and correct data. Data flow policy 

requirements stipulate timeframes for data submission 

to higher levels, all resulting in reports by the end of the 

ensuing month. 

There has been steady improvement in data timeliness 

over the last four to five years. For example, Table 2 shows 

that the national average time lapse between the end of 

the month and the date that routine data are captured 

in the DHIS software has also radically improved. These 

improvements are impressive and provide the basis for 

compacting the data flow time-line up to the national level, 

from the current 60 days down to 45 days and then possibly 

30 days, which will ensure that even at national level, data 

will be more relevant. 

Box 4: Local use of information, examples from Zambia and Mpumalanga

Encouraging analysis of data at facility level is an important aspect of creating a ‘culture of information use’. In Zambia, each facility is 
required to analyse their data and do a quarterly so called ‘self assessment on key indicators’ to report progress towards norms and 
targets (a form of operational planning at facility level). Facilities are also doing ‘evidence- based’ budgeting from facility level using 
information for selected health activities to justify budget requests.

Another very important group to target, to improve the use of health information, is the programme managers at sub-district, district and 
provincial level. 

In Mpumalanga, during the 2006 national HIS project, programme and HIS managers at all levels have been targeted for training in the 
use of information and DHIS pivot tables. Fifty key indicators used in most reports by provincial and district information officers, as well 
as PHC and programme managers were identified and pivot charts were developed according to each programme’s reporting needs. 
Managers were trained to manipulate these charts including making easily understood graphic displays. It was very positive to see how 
many of these ‘ready to use’ pivot charts were used by managers in the quarterly reviews the province held. This was seen as one of the 
biggest achievements of the project in Mpumalanga.

Source:  Personal observation by V Shaw and S Venter, 2007.
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Table 2: Time delay between end of reporting period and 
complete data capture

Data Timeliness

Year
Days between end of reporting 

period and data capture

2003 SA average 51

2004 SA average 34

2005 SA average 25

2006 SA average 16

2007 SA average 16.4

Quarter 1 16.9

Quarter 2 20.0 (strike)

Quarter 3 15.3

Quarter 4 13.3

Analysis by province for 2007

KZN 12.4

LP 12.5

EC 13.9

FS 13.1

WC 17.2

MP 18.3

NW 19.5

GP 21.6

NC 29.0

Source:  Derived using DHIS data, August 2008.

Information systems require investment 
in data quality

Despite the checks and balances that most professional 

information systems contain, errors still occur. Senior 

managers often expect data to be ‘perfect’, and when 

strange values are identified they discredit the system. 

However, no system will ever have ‘perfect’ data, and so 

efforts must be directed towards identifying errant data. 

In 2006, the NDoH initiated a process whereby data from 

2000 to present is being ‘cleaned’, with the NDoH strategic 

objective to reach a situation where all data validation and 

clean-up are done within six months after the end of each 

reporting period, and that the data is then ‘closed’ for 

further modifications.

Paper-based, simple systems - walk 
before you try to run

There is widespread scorn in the Information Technology 

(IT) industry and among some health professionals about 

the value of paper-based recording and reporting systems. 

The basic argument is that only full-scale electronic medical 

record (EMR) systems can provide the manager with 

‘unlimited information at the click of a button’. Experience, 

both in South Africa and abroad, indicates that this is more a 

myth perpetrated by technology vendors than reality. 

Firstly, the majority of health workers and managers, even  

at higher levels of the system, relate more closely to 

information that they personally handle and manipulate, 

rather than what emerges from a complex computer 

system designed by IT professionals (often with limited 

understanding of the work flow and needs in health 

facilities). Paper systems can be modified and can be readily 

accessed. If calculations are required, they can be done and 

redone by accessing the underlying counts. On the other 

hand, EMR systems are often ‘black boxes’, producing data 

out of their depths. It is difficult to find the contributing data 

and despite their promise of ‘instant access’ to information, 

they are often not able to provide the type of information 

that is needed by managers. Even in well resourced countries 

like South Africa, we have seen EMR systems fail because of 

their reliance on continuous power, technical support and 

network functioning. 

This is not an argument against the use of computerised 

tools per se, it is an argument against believing that 

advanced technology by itself can be more empowering 

than alienating. Technology should therefore rather be 

introduced slowly, and at the same time combined with both 

improvement of existing paper-based systems and serious 

development of skills in data analysis and use of information 

for action.

Improving access to information

South Africa has a major asset in its PHC information  

system, yet many potential users both within and outside 

the DoH often struggle to access available data in a timely 

manner. The country has very progressive legislation in the 

Promotion of Access to Information Act (Act 2 of 2000), 

but despite this achievement, access to health data is very 

limited or even denied to anyone outside of the national or 

provincial DoH.26 

The solution to this is clear, and the technology exists to 

make a limited range of information available to the public.  

National and provincial data repositories need to be 

established with open access to non-confidential data  

and information for registered users. This would be a  

great step forward in making this valuable resource 

better serve the needs of patients, communities, health 

workers and managers as well as the interested research 

community. The drive towards ‘closing off’ routine data 

within six months after the end of a reporting period is a 

crucial step, because a ‘final approved’ data set can then be 

made publicly available. 
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There are at least two other segments in the health sector 

where access to vital public health data is sub-standard. 

Firstly, the private sector currently either does not produce 

management information at all, or they refuse to share 

such information with the government and with society in 

general (the case of many large private hospital companies). 

The National Health Act provides the Minister of Health 

with the tools to enforce data collection and reporting from 

private sources, and it is likely that this will be enforced in the 

future. Secondly, many universities, research institutions and 

companies collect data on health as part of research projects 

and surveys, but only a small part of such information will 

in reality be made easily accessible to users within the DoH 

and to users elsewhere. The solution is to create an enabling 

environment for sharing and to make explicit demands on 

all entities collecting such data to consider reuse and wider 

sharing of the data from the start.

Recommendations
Six strategically important aspects of health information in 

South Africa are highlighted as recommendations. These are 

by no means the only areas in which improvements can be 

identified; rather they are seen as the most critical aspects 

requiring attention in the short-term. 

Human resources for health information

The NatHIS skills audit has highlighted the need for 

ongoing training and development of staff in the HIS 

field. Thus far, training has been on an ad-hoc basis, 

with little formal assessment of needs. A structured 

approach to training is advocated, which takes into 

account adjustment of nursing and medical curricula 

at undergraduate level to accommodate current trends 

in health information systems, as well as opportunities 

for postgraduate qualifications in HIS, as a speciality 

area in postgraduate diploma or Masters courses. Given 

the high staff turnover within the public sector, as well 

as the need to remain up-to-date with current trends, 

provinces should invest in establishing ongoing, in-

service training for staff in the HIS field.

Accommodate expansion of data reporting 
through innovative approaches

One of the challenges discussed in this chapter has 

been the need to manage the increasing demands on 

health workers for data. We suggest that this can be 

achieved through a structured approach, which adopts 

the following strategies.

Use carefully selected sentinel sites to collect 

detailed data on specific programmes.

1.

2.



Complement routine data with use of regular 

annual facility surveys. These need not be 

expensive and can be less complicated by initiating 

with small beginnings and gradually expanding 

the reporting requirements. Districts would do 

well to update basic information data on staff, 

infrastructure, equipment, maintenance, and other 

useful information that does not often change. 

Convene a national task team to discuss, revise 

and approve the NIDS on a two year basis. This 

process should be initiated from the bottom-

up whereby districts and provinces can make 

submissions for changes to the NIDS. Programme 

managers should also be availed opportunity to 

make submissions to the task team.

Two areas require urgent incorporation into the 

NIDS, namely reporting on human resources and 

finances. While some of this is included in the 

planning cycles, the NIDS does not include enough 

data on these important components.

Identify best practices for paper-based data 
collection

While significant effort has been placed on  

developing data collection tools, it appears as if these 

are not being used the way they were intended for a 

variety of reasons. 

Ensuring data collection tools are appropriate and 

available at all facilities is needed for accurate 

data to be collected. Where these are not available, 

every effort needs to be directed at removing the 

bottlenecks in the system.

Given the increasing importance of continuity of 

care, efforts should be directed at determining best 

practices for recording and acting on this type of 

service. Currently, there is no single system that is 

in widespread use, which addresses clinical as well 

as public health concerns for patient continuity 

and follow-up.

Invest in improving data quality

The NDoH has recruited support to assist in improving 

data quality in the DHIS database. Three full-time staff 

have been appointed to support the nine provinces in 

this effort over the current fiscal year. While this is a 

welcome step, as has been pointed out in this review, 

improving data quality begins at the facility. Clinic 

supervisors must play a central role in this, and districts 

and provinces must initiate processes to make it clear 

that they consider ‘data quality’ a priority activity for 

supervisors.
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Establish national standards for integrating 
health information systems 

The difficulties experienced in integrating data 

between the DHIS software, ETR.net, PERSAL, BAS 

and other financial systems highlight the importance 

of establishing national standards for health data, 

particularly related to naming of reporting units 

(organisational hierarchy in the DHIS software 

terminology) and in the naming of data elements 

and indicators. If these standards can be set, then  

integration between different systems will be  

facilitated and will mean that reporting on data from 

different systems can take on a new dimension.

Strengthening the culture of information use

South Africa has a remarkable PHC information 

system. Timeliness has improved significantly and data 

completeness is high. However, the DHIS software is 

still not reaching its maximum potential in terms of use 

of information. This could be improved through the 

following steps:

At facility level: The DHIS software is designed 

to be flexible to allow additional data items to be 

added according to local need and priority. Thus a 

clinic dealing with a problem unique to a particular 

community (e.g. bilharzia) can add to its own 

monthly reports data designed to measure and 

track that local problem. This data may never be 

sent to higher levels, but integrated into the facility 

DHIS as it allows tracking and monitoring of local 

priorities. This feature of DHIS software is under-

utilised and could be stimulated by supervisor-

management discussions.

Local priority setting: By the same token, 

facilities, in consultation with their supervisor, 

should focus on local priorities to be tracked with 

appropriate indicators. After discussion with all 

the staff, targets can be set that are ambitious but 

realistic and their progress can be tracked with 

graphic displays for all to see. By choosing four to 

six programmes to prioritise and planning activities 

to reach local targets, tangible progress can be 

made visible. As goals are met, new priorities can 

replace the old with further target setting and new 

indicators. This is far more motivating that having 

targets set from above that have little relevance to 

local realities.

At district, provincial and national levels: 

Quarterly information reviews should be convened. 

This is an opportunity for assessing data quality, 

5.

6.







progress towards measurable service delivery 

indicators and sharing of experiences in how 

service delivery has improved; in short, monitoring 

progress.

At national level: Using web-based technology 

to provide interested users access to a limited 

range of health indicators would go a long way to 

demonstrating the commitment of the NDoH to 

honouring the Promotion of Access to Information 

Act in a transparent and easily accessible manner.

Conclusion
South Africa has, over the last 14 years, developed an 

impressive PHC information system. However, as new 

challenges emerge in the health sector, and as technology 

develops, the HIS must be prepared to change and adapt 

or risk becoming irrelevant. This overview raises serious 

concern about the capacity and allocation of sufficient 

resources to recruit, retain and retrain a cadre of health 

workers to support the HIS, and suggests a number of 

approaches at undergraduate and postgraduate level to  

help address the backlog. It also reviews technical aspects  

of the DHIS, data collection tools, software systems to 

support data analysis and most importantly, identifies the 

need to focus resources on creating a culture of information 

use across the country. The importance of ensuring that 

basic building blocks are in place (for instance well trained 

staff, appropriate data collection tools, and access to 

computers and internet) rather than the modern trend to 

assume that ‘technology is the solution to all challenges’ 

has also been emphasised. Over the years significant 

innovation and development of the DHIS has taken place 

in South Africa, and this trend should be encouraged and 

strengthened as we move into the ‘digital age’.
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