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Strengthening health systems was enshrined as a global 
development priority in the 2005 Paris Declaration 
on Aid Effectiveness, which articulates signatories’ 
commitment to “strengthening partner countries’ 
national development strategies and associated 

operational frameworks”.[1] One result of this commitment 
is the increasing emphasis on evidence-based decision-
making in policy and programme design over the 
past decade. Evidence-informed policy depends wholly 
on access to reliable information about health and 
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provision of training regarding data management processes. 
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activities of the health system. However, critical gaps 
in the collection and management of data persist in 
countries around the world, particularly developing 
nations.[2,3] Incomplete, delayed, and inaccurate data 
are common features of health information collected 
and reported by health facilities, [2] and this poor quality 
information continues to hinder evidence-informed 
policy and programme design improvements.   

In South Africa, several challenges have been 
identified within the national data management system. 
A study conducted in KwaZulu-Natal Province indicated 
that health facilities in rural areas face significant 
challenges with: proper usage of data management 
tools; timely submission of data for aggregation; 
understanding of key indicators; validation of collected 
data; and data interpretation and use.[4] Additional 
identified barriers were the minimal feedback given 
to facilities and the poor utilisation of information 
by management for decision-making.[4] Recently, the 
national Government has made a concerted effort to 
strengthen data management systems across South 
Africa. One example of this commitment was the 
2010 establishment of the Department of Performance 
Monitoring & Evaluation (DPME) in the Office of the 
President to coordinate measures of service delivery 
and to monitor the performance of various government 
sectors.[5]    

A functional monitoring and evaluation (M&E) 
system ensures that health information is collected 
and managed accurately so that it provides valuable 
information for the design, implementation, and 
improvement of health systems. Monitoring involves the 
routine measurement of progress towards programme 
objectives through measurement of selected indicators, 
focusing on the input, activity, and output components 
of programmes.[6-8]  Evaluation provides the separate, yet 
complementary, function of assessing a programme’s 
merit through determining its relevance, effectiveness, 
sustainability, and efficiency.[7] The United Nations 
Children’s Fund (UNICEF) argues that it is primarily 
through the function of strong national M&E systems 
that the principles of the Paris Declaration can be 
realised.[8]

Background to the study
In 2012, colleagues from the University of Alberta, 
Canada, and the Eastern Cape Department of Health 
(ECDOH), designed an evaluation of the Expanded 
Programme on Immunisation (EPI) data management 
to assess its accuracy and reliability. The School of 
Public Health at the University of Alberta provided 

technical assistance in health surveillance, monitoring, 
and evaluation to the Eastern Cape Department of 
Health (ECDOH) between 2011 and 2013 through 
the secondment of a research associate and Masters 
in Public Health practicum activities. The evaluation 
formed part of this support. 

Eastern Cape is one of South Africa’s nine provinces, 
with a population of 6.7 million inhabitants.[9] Primarily a 
rural province, Eastern Cape faces challenges with high 
levels of poverty, crime, inequality, and unemployment.
[9] The province’s Human Development Index (HDI) 
figure, a composite measure of life expectancy, literacy, 
education, and standards of living, dropped from 0.582 
in 1995 to 0.513 in 2010.[10] Eastern Cape has one of the 
highest infant mortality rates (IMR) in South Africa: the 
provincial facility-based IMR increased from 28 deaths 
per thousand live births in 2005/06 to 32 per thousand 
live births in 2011/12.[11]    

South Africa has developed a national immunisation 
policy based on the World Health Organization’s 
(WHO) Expanded Programme on Immunisation (EPI). 
Originally created by the WHO in 1974, EPI provides a 
set of guidelines that national governments can use to 
create appropriate vaccination schedules.[12] Established 
by the National Department of Health (NDOH), the 
EPI-South Africa national policy adheres to these 
guidelines, providing routine vaccinations against eight 
major diseases: tuberculosis, poliomyelitis, diphtheria, 
pertussis, tetanus, hepatitis B, haemophilus influenza 
type b, and measles. The NDOH incorporated rotavirus 
and pneumococcal vaccines, as well as a pentavalent 
vaccine against diphtheria, tetanus, pertussis, polio, and 
haemophilus influenza type b in a single dose, into a 
revised EPI schedule in 2009.[13] 

As vaccines are offered primarily to infants between 
birth and 9 months, the proportion of children who 
have received all their scheduled vaccines before the 
age of 1 year (fully immunised <1, FI<1) is a strong 
indicator of immunisation coverage. The ECDOH has 
reported a steady increase in immunisation coverage 
since 2002, as recorded in the District Health Information 
System (DHIS), an open-source health information 
software package designed in South Africa and rolled 
out nationwide between 1999 and 2001, which allows 
facilities to enter their own routine data so that it 
can be analysed at provincial and national levels.[4,11] 
In 2011/12, 84·2% of children were reported as fully 
immunised in the province, against a national target 
of 90% coverage.[11] When stratified by sub-district 
however, substantial variation existed, ranging from 
46·3% to 133·9%.[11] Reported immunisation coverage 
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in five of the 24 sub-districts exceeded 100%.[11] These 
irregularities and unfeasible results suggested that 
there were substantial problems with data accuracy 
within the EPI programme. To address this, the M&E 
Directorate, in conjunction with the Maternal, Child 
and Women’s Health (MCWH) Directorate, conducted 
an evaluation of the EPI programme’s data systems to 
explore the accuracy of EPI data and barriers to the 
accurate management of data.  

ECDOH uses the national DHIS to collect and analyse 
its data[4] and applies the provisions of the 2011 District 
Health Management Information System (DHMIS) Policy 
as a framework to coordinate the management of 
health information from facility to national levels.[14] The 
DHMIS policy includes the people, policies, procedures, 
datasets, hardware, and software that are essential 
to coordinate a functional information system and 
ensure that facilities use the information generated in 
decision-making. Under the DHMIS framework, health 
professionals record services in paper-based registers 
in real time as these services are provided. Health 
facilities aggregate register data on a monthly basis and 
transfer the information to Input Forms. The operational 
manager (OM) then verifies this information before 
submitting it to the sub-district information officer. 
At the sub-district level, the information is entered 
into the DHIS. Entering data into a software package 
assists with quality assurance: entered values must be 
between established minimum and maximum limits, 
missing records are flagged, and validation rules detect 
improbable relationships within data. Sub-district 
information officers and programme managers hold 
monthly meetings with health facility managers to 
review and discuss submitted data. After necessary 
revisions, monthly reports are submitted to district 
and provincial levels. Since the reported values for 
immunisation coverage in Eastern Cape were unfeasible 
for several sub-districts, we designed a study to 
examine the accuracy of recorded data, to quantify the 
magnitude of error, and to investigate which steps in 
the information management system were contributing 
to data inaccuracy. 

Methods
The evaluation explored the accuracy of reported 
immunisation coverage and challenges hindering the 
management of EPI data in Eastern Cape. Data was 
collected in June and July of 2012 from Community 
Health Centres, Primary Health Care clinics, SD offices, 
and key stakeholders in two of Eastern Cape’s 24 sub-
districts. These sub-districts had large differences from 

the provincial average immunisation coverage rates. SD 
1 has consistently displayed the poorest performance in 
the province, reporting 46·3% coverage of children FI<1 
in 2011/2012. Conversely, SD 2 has frequently reported 
coverage far exceeding 100%, and is responsible for 
reporting the highest proportion of children FI<1 in the 
province in 2011/12 at 133·9%.  

Eight facilities and the sub-district office in each sub-
district, comprising 38% and 35% of total facilities in SD1 
and SD2 respectively, were visited. The chosen facilities 
had low, medium, and high coverage of children FI<1 
relative to the total annual immunisation coverage of 
each sub-district. The primary questions explored by 
the evaluation were:  Is EPI data managed accurately?  
If not, what are the challenges that hinder the accurate 
reporting of EPI data? 

Procedures
The evaluation consisted of two primary activities: a) 
data audits to collect quantitative data, and b) semi-
structured interviews to collect qualitative data. Site 
observations were also recorded by evaluators. 

The principal investigator (PI) and M&E Directorate 
personnel, as well as the SD MCWH managers, data 
capturers, clinic supervisors, and staff present at each 
facility, participated in data audits. At each facility, 
groups of two to three evaluation team members 
manually counted the children recorded as FI<1 in 
each child health register. The number of FI<1 was 
totalled by page in every register and aggregated 
page totals were then separately counted by two team 
members. This process was completed for four months 
of the 2011/2012 fiscal year, one representative of each 
quarter. The OM of each facility provided copies of the 
Input forms for these four months, from which the 
reported number of children FI<1 was obtained. The 
verified and reported FI<1 numbers were recorded by 
the principal investigator. The evaluation team and 
clinic staff then discussed the quality and condition of 
the registers noting their observations.

Semi-structured interviews were conducted by 
the PI to determine the context of each facility and 
barriers to data management. The interview tool was 
based on the immunisation data quality audit (DQA) 
procedure created by the World Health Organization 
(WHO)[15] and the Rapid Data Quality Assessment Tool 
(RDQA) co-developed by The Global Fund to Fight 
Aids, Tuberculosis and Malaria, Office of the Global 
AIDS Coordinator of the United States Government, 
the President’s Emergency Plan for AIDS Relief, the 
United States Agency for International Development, 
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WHO, UNAIDS, and MEASURE Evaluation.[16] The 
interview explored knowledge of immunisation 
indicators, compilation and verification of facility data, 
training processes, support and feedback from sub-
districts, availability of data management tools, and 
general challenges. Interview responses were manually 
recorded by the principal investigator. To maintain a 
high standard of validity throughout the qualitative 
component of the evaluation Lincoln and Guba’s[17] 
concept of trustworthiness, and the criteria of credibility, 
transferability, dependability, and confirmability were 

used. Credibility was sought by continually checking in 
with the evaluation team and participants throughout 
the processes of data collection and analysis for 
clarification and validation of identified themes. 
Transferability was sought by selecting low, medium, and 
high performing facilities in sub-districts which reported 
the lowest and the highest immunisation coverage in 
the province. Dependability and confirmability were 
sought by creating a comprehensive audit trail. The 
principal investigator maintained a journal detailing 
the assumptions, reactions, and reflections experienced 
throughout the data collection process to provide the 
concrete evidence required for an audit trail.  

Findings
We visited 16 health facilities and two sub-district 
offices in the sub-districts identified as having the 
highest and lowest reported immunisation coverage 
rates, after initial review of all sub-districts DHIS data 
on immunisation coverage from 2011/12 (Table 1). 
This purposively selected sample included primary 
health care clinics and community health clinics. The 
facilities served populations with a range of 19-518 
children younger than 1 year and were all in rural areas. 
The size of the facilities was related to their functions. 
All of the facilities offered ante and post-natal care 
(including for HIV positive mothers and babies), all had 
beds for delivery, and all offered routine immunisation 
services for babies without the need for referral to 
another facility. Two of the facilities were in areas that 
experience significant seasonal migration as a result of 
the agricultural industry, which affected their estimates 
of their catchment population. As expected, all facilities 
were found to maintain some form of a child health 
register, and to communicate collected data to the sub-
district offices as per policy.

Audit findings compared reported immunisation 
coverage to the actual immunisation coverage rate 
derived from manual counting of the child health 
register in each facility. Table 2 shows the differences 
between reported and audited coverage rates for each 
of the 16 facilities visited.

Overall, the data audit revealed some extremely 
large discrepancies between reported and verified data, 
particularly in sub-district two (SD2). In some cases, 
the reported rates on DHIS seemed to bear no relation 
to the rates by manual count from facility records. For 
example, in facility 2, SD 2, the DHIS reported rate of 
immunisation coverage was 358.7% compared with the 
manually counted rate of 1.4%. 

On average, the indicator FI<1 was over-reported 
on DHIS by 85% in SD2 (n=8) (reported FI<1 = 2539, 

Table 1. Frequency table of reported immunisation coverage <1 year in 
Eastern Cape, South Africa, by sub-district (DHIS, 2012)

Immunisation coverage of children <1 year (%) Frequency (sub-districts)

40-50 1

51-60 1

61-70 1

71-80 4

81-90 4

91-100 8

<100 5

Total: 24

Table 2. Reported and verified proportion of children fully immunised <1 
year, by facility

Sub-district Facility Reported on 
DHIS (%)

Verified by EPI 
audit (%)

SD2 F1 16.6 1.4

F2 358.7 1.4

F3 88.7 39.4

F4 67.9 73.2

F5 105.4 187.9

F6 75.1 0.8

F7 0 0.8

F8 429.1 137.4

Mean SD2: 166.4 24.9

SD1 F9 108.6 48.9

F10 36.2 24.5

F11 26.3 26.7

F12 52.5 36.4

F13 32.5 35.7

F14 57.4 51.5

F15 0 15.2

F16 28.7 12.3

Mean SD1: 32.2 31
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verified FI<1 = 380). In SD1, the indicator FI<1 was 
over-reported on DHIS by 4% (n=8) (reported FI<1 = 
378, verified FI<1 = 363). In SD 1, the mean discrepancy 
between the verified and reported proportion of 
children FI<1 was low at the sub-district level; however, 
when the data were analysed by facility, both under-
reporting and over-reporting errors were found. These 
errors were smaller than in SD 2 and had little influence 
on the mean sub-district coverage rate. 

Statistical analysis
A sequence of multiple regression analyses18 was 
conducted using SPSS. The dependent variable was 
the difference between the FI<1 from the reported 
data and the audited data. The independent variables 
were successively entered in the following order: 
facility size, sub-district, the interaction between the 
facility size and the sub-district, and a set of dummy 
variables representing the month in which the data 
was initially reported. The variables representing month 
were not jointly significant (F=0·098; df=3,57; p>0·5), 
and were dropped from the final model. Because the 
interaction term between sub-district and size of facility 
was significant when added to the equation (F=17·073, 
df=1,60, p<0·001), the final reduced model contained 
sub-district, size of facility, and the interaction term. 
The R2 for the final model was 0·415 (F=6·736; df=6,57; 
p<0·001). Figure 1 presents the final model.

In SD2, the larger the facility size, the greater the 
identified discrepancy between reported and verified 
data. 

Interviews
Twenty-three interviews (18 health professionals, 
three sub-district managers, and two sub-district data 
capturers) were conducted to understand the context 
for the audit discrepancies. Content analysis of semi-
structured interviews and facility site observations 
identified five recurring themes: a) unavailability of 
appropriate registers and b) insufficient verification 
processes, c) inadequacies in the general use of 
registers, d) training processes, and e) communication 
between MCWH programmes. These were present in 
both sub-districts, though to a greater degree in SD 
2, and contributed to error in both over-reporting and 
under-reporting.  

Appropriate registers. The majority of facilities in both 
sub-districts experienced prolonged periods in 2011/12 
where they were not provided with any registers to 
record services. Further, when facilities were supplied 
with registers, these were often older versions that 
did not correspond to updated provincial reporting 

requirements. Facilities demonstrated creativity in 
adjusting or creating their own source documents; 
however, these documents lacked standardisation 
and often did not include all essential data elements, 
particularly the data element “FI<1”.  

Verification processes. Before submission to the SD, 
EPI data is supposed to be verified by the OM to ensure 
that the quality of reported data is maintained. In many 
facilities, however, this verification process does not 
occur. Monthly verification meetings were held in each 
SD; however, these meetings assessed face validity of 
the Input forms only, without reference to the source 
documents (registers).  

General use of registers. Consistently poor general 
usage practices of health registers were observed. 
Health professionals manually record the services 
provided, and tick appropriate columns for labeled 
data elements. Limited adherence to the tick system, 
unorganised recording methods, and failure to maintain 
running totals accounts for a substantial margin of error 
when compiling monthly statistics.  

Training processes. As many facilities in the 
selected sub-districts are remote and lack essential 
resources, staff turnover remains high. There is no 
comprehensive orientation for new or contract nurses 
in data management. On occasion representatives from 
health facilities are selected to attend organised data 
management trainings. Retention, transfer, and use of 
knowledge related to EPI data management remain 
alarmingly low however; even two to four weeks after 
trainings take place.  
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Sub-district 1
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Figure 1. Differences between reported and audited counts of children fully 
immunised under 1 year, by facility size and district
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Communication between MCWH programmes. In addition 
to the EPI programme, MCWH sub-district managers 
oversee nutrition, reproductive health, and antenatal 
care programmes that are managed separately at the 
provincial level. A lack of coordination between the 
provincial MCWH programme managers is a hindrance 
to the ability of SD MCWH managers to provide effective 
support to facilities and activities they are responsible for.  

Recommendations 
The following recommendations flow directly from the 
identified themes.

1. Procure registers centrally
Ensuring that facilities have a consistent supply of 
updated registers would promote standardisation 
and a consistent record of all required data elements. 
Centralised procurement of registers by the ECDOH may 
increase buying power and promote accountability of 
suppliers. Procurement must be aligned to any changes 
made to reporting requirements.  

2. Verify facility data using source documents
Verification of source documents and Input Forms 
must occur at the facility and sub-district level. The 
periodic verification of data, through supervision and 
data auditing, has been identified as a necessary step 
in promoting accountability and accuracy of health 
information.[6,7,19] Sub-districts should form Data Audit 
Teams consisting of sub-district programme and 
information managers, clinic supervisors, and data 
capturers to provide supervision and support for facilities. 
An inter-sectoral team could verify the previous month’s 
information, assess the quality of data management, 
and provide in-service support on any gaps identified 
as modelled by the M&E Directorate. In the recurring 
context of fiscal limitations, strategic partnerships with 
local non-governmental organisations might assist.  

3. Provide training about data management processes
Comprehensive training should include proper register 
usage, definitions of data elements and key indicators, and 
basic interpretation of data. Facility staff would benefit not 
just from orientation concerning EPI data management, 
but a broader orientation on all programmes a facility is 
responsible for, in order to establish a foundation for best 
practises. Programme and information managers could 
accomplish this through in-service training or the creation 
of a user-friendly handbook including standardised data 
management processes for all programmes. 
 
4. Increase integration between MCWH sub-programmes
The improvement of EPI data management also requires 

significant communication and support at the provincial 
level. Increased integration between MCWH sub-
programmes at the provincial level would limit the 
overlap of trainings and activities between the different 
programmes they are responsible for, allowing MCWH 
sub-district managers to coordinate their duties more 
effectively. 

Discussion
Findings from this evaluation contribute to an existing 
body of evidence that describes the challenges in 
accurate and appropriate management of data in low-
middle income countries. The capacity of nations to 
develop and operationalise appropriate health strategies 
is greatly strengthened by developing functioning 
M&E systems to provide the relevant information and 
evidence.[3,8,20-22]  

Neither donor not national government funding has 
followed the voiced support for strengthening informed 
health systems.  Between funding rounds four and 
seven for example, The Global Fund reduced allocation 
to M&E systems from 5% to 3%.[21] A study[23] on global 
health investments identified the median expenditure 
on M&E at the national level to be 1·8% – far from the 
recommended 5–10% of programme funds. Only 67% 
of 185 countries reported the implementation of a 
functional M&E unit.[23] Of these countries, only one-third 
reported all key partners to have aligned their M&E 
requirements with the national M&E strategic plan.[23] 
The gap between high level commitment and action 
has perpetuated inefficient and dysfunctional reporting 
systems and continues to undermine countries’ efforts to 
make evidence-based decisions. 

It is clear that action must be taken towards the global 
commitment to strengthen M&E systems. This need 
is apparent in the case described in this paper, where 
although the national government has identified M&E as 
a central component for strengthening its health system, 
there is very limited capacity to implement a functional 
M&E system countrywide. Financial constraints remain 
a substantial challenge particularly in the Eastern Cape 
Province where a negligible amount is allocated to the 
M&E Directorate. 

Limitations
There are limitations to this evaluation.  Due to 
economic and time constraints, only two sub-districts 
were evaluated. The facilities within these sub-districts 
were not randomly selected but were instead chosen 
because of their reported coverage rates. This study 
design limits the generalisability of the findings; 
however, enabled investigators to understand some of 
the specific constraints hindering data accuracy in the 
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chosen context. There were complexities in analysis of 
immunisation coverage rates because of uncertainties 
surrounding the catchment population for facilities in 
areas where seasonal migration influenced population 
numbers. This feature could explain some of the >100% 
coverage reports in some sub-districts. In addition, the 
cross-cultural nature of qualitative data collection, since 
not all the interviewers were from South Africa, may have 
increased the margin of error for data interpretation.

Conclusion
This evaluation of EPI data management in two ECDOH 
sub-districts revealed substantial error in reported EPI 
data and identified reasons for these discrepancies. 
Challenges with data management are not unique to 
the EPI programme or to the Eastern Cape province 
of South Africa, and the findings from this evaluation 
may point to potential interventions to increase the 
reliability of health information elsewhere. They support 
a demand for further research into the error rates of 
reported data across the province and nationwide, 
and action to ameliorate the conditions that facilitate 
these errors. Ensuring quality and reliability of data is a 
crucial step towards strengthening health systems and 
supporting evidence-based management and decision 
making to improve health outcomes. 
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