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Improving public health information: a data quality intervention in

KwaZulu-Natal, South Africa
W Mphatswe,® KS Mate,” B Bennett,” H Ngidi,? J Reddy,? PM Barker® & N Rollins

Objective To evaluate the effect of an intervention to improve the quality of data used to monitor the prevention of mother-to-child
transmission (PMTCT) of the human immunodeficiency virus in South Africa.

Methods The study involved 58 antenatal clinics and 20 delivery wards (37 urban, 21 rural and 20 semi-urban) in KwaZulu-Natal province
that provided PMTCT services and reported data to the District Health Information System. The data improvement intervention, which was
implemented between May 2008 and March 2009, involved training on data collection and feedback for health information personnel and
programme managers, monthly data reviews and data audits at health-care facilities. Data on six data elements used to monitor PMTCT
services and recorded in the information system were compared with source data from health facility registers before, during and after the
intervention. Data completeness (i.e. their presence in the system) and accuracy (i.e. being within 10% of their true value) were evaluated.
Findings The level of data completeness increased from 26% before to 64% after the intervention. Similarly, the proportion of data in the
information system considered accurate increased from 37% to 65% (P < 0.0001). Moreover, the correlation between data in the information
system and those from facility registers rose from 0.54 to 0.92.

Conclusion A simple, practical data improvement intervention significantly increased the completeness and accuracy of the data used
to monitor PMTCT services in South Africa.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Reliable and accurate public health information is essential
for monitoring health and for evaluating and improving
the delivery of health-care services and programmes.'™ As
countries report their progress towards achieving the United
Nations Millennium Development Goals, the need for high-
quality data has never been greater.”® Furthermore, funding
and support for public health activities, such as immunization
programmes, remain contingent on demonstrating coverage
using routine statistics.” However, assuring the quality of
health information systems remains a challenge.

Studies of public health information systems in resource-
poor countries frequently document problems with data qual-
ity, such as incomplete records and untimely reporting.*’ Yet
these systems are often the only data sources available for the
continuous, routine monitoring of health programmes.'*"" Ef-
forts have been made to improve the quality and management
of public health information systems in developing countries.
Two examples are the Health Metrics Network, an internation-
al network that seeks to improve the quality of health informa-
tion from various sources,'” and the Performance of Routine
Information System Management (PRISM) framework, which
was developed as a method for assessing the strengths and
weaknesses of routine health information systems.'>'* Other
initiatives, such as the Data Quality Audit, have been used by
the GAVI Alliance to improve the monitoring of immunization
coverage.” However, the complex nature of health information
systems and the demands placed upon them have complicated
efforts to improve the quality of routine data.”

In South Africa, the effect of human immunodeficiency
virus (HIV) infection on maternal and child health has raised
considerable concern. The reported prevalence of HIV infec-
tion among women attending antenatal clinics in the province
of KwaZulu-Natal, for example, is 38.7%, the highest in the
country.'® This led South Africa to set a target of reducing
the rate of mother-to-child HIV transmission to below 5%
by 2011." Although HIV testing is essential for delivering
interventions for the prevention of mother-to-child transmis-
sion (PMTCT) and thereby for reducing maternal and infant
mortality,"® routinely available health information indicates
that the HIV testing rate is highly variable.'”*° The question-
able accuracy and reliability of these data compromise efforts
to improve the health-care systems that provide PMTCT
interventions.”

Routine health data from the primary health-care system
in South Africa, which is organized in districts, are collected
and stored in the District Health Information System (DHIS).*!
Recent studies of this system, however, have reported that the
quality of the data, including those used to track PMTCT care,
is suboptimal and is hindering efforts to strengthen service
delivery.””** As a result, in 2008 the KwaZulu-Natal Department
of Health, the University of KwaZulu-Natal and the Institute
for Health care Improvement launched a large-scale effort,
entitled the 20000+ Partnership, to improve the quality of
PMTCT services in three health districts in the province. This
programme included an intervention to increase the complete-
ness and accuracy of the public health data routinely recorded
in the DHIS. The aim of this paper is to report on the effect of
that intervention.
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Methods

Routine data collection for the DHIS
in South Africa starts with information
being collected in registers at each point
where clinical care is provided. Every
month the staff at the different primary
health-care facilities collate the data and
send monthly summaries on paper to a
clinic supervisor who, on average, over-
sees six facilities. The monthly summa-
ries are then converted into electronic
format by an information officer based
either at the facility or centrally within
the district health office. Larger facili-
ties such as community health centres
and hospitals have dedicated facility
information officers who themselves
create electronic files containing the
facility data. District information of-
ficers oversee the input of all data into
the DHIS. In addition, district PMTCT
coordinators work regularly with district
information officers to ensure that all
health-care workers receive training on
data reporting requirements, data col-
lection tools and any changes or updates
to the definitions of the data elements
used as indicators of the performance
of PMTCT services.

Study design

The study involved data collected before
and after the data quality improvement
intervention at 58 antenatal clinics and
20 delivery wards in both urban and
rural communities in KwaZulu-Natal.
These 78 locations were randomly se-
lected from 222 fixed facilities that
provide PMTCT services in three of the
11 districts in the province: eThekwini,
Umgungundlovu and Ugu districts.
Across KwaZulu-Natal province, over
90% of pregnant women attend ante-
natal care facilities at least once during
pregnancy and over 90% of deliveries
take place in delivery wards at health-
care facilities.””* The prevalence of HIV
infection among expectant mothers in
the three districts ranged from 40.3%
to 45.7% in 2008."

The data quality improvement
intervention took place between May
and November 2008 and included three
main components: (i) training days on
data collection, (ii) monthly reviews of
data and (iii) data audits at individual
facilities.

Three data training days for health-
care facility and district information
officers and PMTCT programme man-

agers took place in May, August and
November 2008, respectively. Each
one-day training session dealt with:
standardizing data collection proce-
dures; improving data quality; selecting
data elements that were useful for moni-
toring the quality of data on PMTCT
services; and providing clear definitions
of those data elements. After training,
each district information officer liaised
on data quality with facilities in his or
her district.

Monthly reviews of routine data on
PMTCT services were carried out in each
district by a PMTCT improvement task
team, which comprised the district infor-
mation officer, the PMTCT programme
coordinator and the primary health-care
coordinator. During these monthly meet-
ings, the study team provided the task
teams with information about the com-
pleteness and accuracy of the PMTCT
data elements they were using to assess
the PMTCT programme. Thereafter, each
district task team provided feedback to
the facilities on the quality of the data.

Data audits were carried out by study
staff at the 78 randomly selected facilities
three times: before, during and after the
intervention. The original source data in
facility registers covering the 3 months
preceding the audits were collected and
summarized in the same manner in
which they were routinely dealt with at
the end of each month. The accuracy of
the process by which these data were col-
lated at health-care facilities, transmitted
to the district offices and entered into
the DHIS was assessed by examining
the degree of agreement between the
data elements for a particular clinic that
appeared in the DHIS and the data ele-
ments recorded by the study team for the
same time period. It is important to note
that whether or not the data contained
in the registers accurately represented
the clinical activities taking place at each
facility was not assessed, as resources did
not allow for direct clinical observation.
After each audit, the study team provided
individual facilities with feedback on the
quality of its data on PMTCT services.

Ethical approval for the study
was obtained from the University of
KwaZulu-Natal Biomedical Research
Ethics Committee. In addition, consent
was obtained from the KwaZulu-Natal
Department of Health and the district
managers of all three participating dis-
tricts. The funding agency, the Centers
for Disease Control and Prevention in
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Atlanta, United States of America (USA),
also gave approval but did not influence
the study design or data reporting.

Data collection and assessment

The study team visited the 78 randomly
selected facilities before the interven-
tion between September and November
2007, during the intervention between
June and September 2008 and after the
intervention in March 2009.

At each visit, the team collected in-
formation on the six data elements used
for monitoring PMTCT services that
were routinely recorded in registers on
the number of: (i) pregnant women who
were tested for HIV antenatally; (ii) preg-
nant women who tested positive for HIV;
(iii) pregnant women in whom CD4+
lymphocyte quantitation was performed;
(iv) pregnant women who received
nevirapine in the delivery ward; (v) ba-
bies who were born to an HIV-positive
woman and who underwent a polymerase
chain reaction test for HIV; and (vi) ba-
bies who received nevirapine. These six
data elements were selected from a total
of 24 possible elements because of their
clinical importance. The characteristics
of each facility were recorded in a simple
form that was completed by the facility
manager during the site visit.

It was possible to obtain informa-
tion on the completeness of the data
reported between January 2007 and
March 2009 to the DHIS for all 222
facilities providing PMTCT services in
the study districts. Completeness was
quantified by determining whether a
value for a given data element from a
specific facility was or was not present in
the information system. Data complete-
ness was analysed by data element and
facility, as well as over time.

Data accuracy was determined by
comparing the data recorded in the
DHIS with the data obtained from in-
dividual facility registers during data
audits. An individual data element value
was defined as accurate if the value
recorded in the information system lay
within 10% of the corresponding value
“reconstructed” by the study team from
the original source data during the data
audit. The 10% threshold was based on
that used in previous studies.'** No
assessment of the accuracy of a data
element value was made if that value
was missing from either the facility
register or the DHIS or if the difference
between the value reconstructed by the
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Fig. 1. Completeness of data® used to monitor the prevention of mother-to-child HIV
transmission, before and after a data quality intervention, by data element,
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¢ Data completeness was quantified by determining whether a value for a given data element from one
of 222 health-care facilities was or was not present in the District Health Information System.

Fig. 2. Correlation between data element® values observed on data audit and those
held in the District Health Information System (DHIS), before the data quality
intervention, South Africa, 2007 and 2008
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¢ Six data elements were used to monitor a programme for the prevention of mother-to-child HIV

transmission at each of 78 health-care facilities.

study team and that in the information
system was greater than 1000%. Such
large differences were regarded as “er-
rors” rather than inaccuracies.

Statistical analysis

The data analysis was carried out using
Excel 2007 (Microsoft, Redmond, USA).
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The change in data accuracy from before
to after the intervention was evaluated
using the x? test, with an « of 0.05. The
degree of agreement between data re-
ported in the DHIS and data obtained
from facility registers during the data
audits was evaluated using Pearson’s
correlation coefficient (r), both before
and after the intervention.
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Results

Of the 78 facilities randomly selected to
participate in the study of the data qual-
ity intervention, 37 (47%) were urban
sites, 21 (27%) were rural and 20 (26%)
were semi-urban. The median number
of clients seen daily at each site was 28
and the median number of health-care
workers at each site was 6. All facilities
had been offering PMTCT services for
more than 2 years.

Data completeness

Overall data completeness improved
from 26% before the intervention at all
222 facilities to 64% after: of the 1115
data element values that could have been
completed in January 2007, 285 were
completed, while of the 1010 that could
have been completed in March 2009, 643
were completed. In the antenatal clinics,
data completeness improved from 25%
(i.e. 271 of 1065 relevant data element
values were completed) to 63% (i.e.
600 of 960 relevant data element values
were completed). In the delivery wards,
data completeness improved from 28%
(i.e. 14 of 50 relevant data element
values were completed) to 86% (i.e. 43
of 50 relevant data element values were
completed). Fig. 1 shows the change in
completeness for the six data elements
individually.

Data accuracy

Overall, 55% of data element values were
excluded from the accuracy analysis be-
fore the intervention because of errors or
missing data, compared with 37% after.
The overall accuracy of the remaining
data on all six data elements improved
from 37% at the first data audit to 65%
at the third data audit (P<0.0001). In
antenatal clinics, data accuracy im-
proved from 41% to 65% (P<0.0001);
in delivery wards, it improved from 32%
to 64% (P <0.0001).

During the first data audit before
the intervention, there was poor cor-
relation between data that appeared in
the DHIS and data obtained from facility
registers (r=0.54, Fig. 2). The correla-
tion was much better for data obtained
after the intervention during the third
data audit (r=0.92, Fig. 2).

Discussion

A data quality improvement interven-
tion that involved specific training for
health-care workers on the importance
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of public health information, monthly
data reviews and feedback, and regular
data audits was effective in significantly
increasing the completeness and ac-
curacy of the data used to monitor
PMTCT services in South Africa.
Training principally involved the
health-care facility and district infor-
mation officers who were responsible
for data collection and was intended to
help them understand that high-quality
data are essential for improving PMTCT
programme performance. It was pos-
sible to use monthly district programme
review meetings, which were often
already under way, as an opportunity
to reflect on data quality. In the study,
data audits were carried out by a small
team of four data clerks. Although we
did not undertake a formal costing
analysis, these activities are likely to be a
relatively inexpensive way of improving
data quality in resource-poor settings
before more systemic or expensive
solutions, such as computerized data
management, can be implemented.
Although previous reports have
made recommendations for improving
public health information, few studies
have gone further than describing the
inadequacy of the information avail-
able.'"?%?»% One systematic review
identified 12 studies of activities for
improving data quality: all were con-
ducted in well resourced health-care
services and only one appeared to be an
interventional study.”** However, three
other studies reported the outcomes
of data quality improvement interven-
tions in resource-limited settings, in
Kenya, Malawi and Peru. In Peru, phone
reminders to epidemiological surveil-
lance teams and clinic visits were used
to improve the timeliness and accuracy
of data reported in an electronic sur-
veillance system of infectious disease
outbreaks used by the navy. Phone re-
minders but not clinic visits improved
timeliness, whereas in some settings
data accuracy was improved by visits
but not phone reminders.”* In Malawi,
the completeness and accuracy of public
health information on HIV testing were
reported, though not quantified, using a
software package provided by a donor-
funded HIV programme.” In Kenya,
investigators used on-site assessment
and feedback on data completeness
and validity to improve the quality of
routine health information: the number
of HIV tests recorded and the number

of HIV positive patients identified both
doubled.” Finally, a recent study found
that sequential data quality audits in six
countries improved the quality and ac-
curacy of data on immunization,” which
confirms our finding that regular audits
can help improve data quality.

Despite the improvement in data
quality observed during this study, the
absence of a comparison study arm
limits our ability to conclude that there
was a strong cause-and-effect relation-
ship with the intervention. Part of the
improvement may have resulted from
the stringent scrutiny that the South
African PMTCT programme received
from both programme donors and the
department of health. However, we
know of no specific efforts to improve
data quality in the study facilities or
districts at the time of the interven-
tion. The well known inaccuracy of the
DHIS has led many nongovernmental
organizations, academic bodies and
other development partners in South
Africa to adopt parallel data collection
systems to monitor PMTCT programme
performance. These systems, while ef-
fective in serving the specific needs of
these organizations, were not designed
to improve the quality of the information
system. An additional limitation of our
study is that personnel at participating
districts often retrospectively inserted
missing data and corrected major errors
in the DHIS for up to 1 year. These cor-
rections could have made the data that
were available at baseline appear to be
better than they actually were and could
have resulted in an underestimation of
the effect of the intervention.

One unexpected complication
that arose during the study could have
reduced the effect of the data improve-
ment intervention. The PMTCT pro-
gramme in South Africa is relatively
dynamic and the names and definitions
of the data elements used for monitor-
ing are frequently changed. Several
challenging changes occurred during
the study. For example, the data element
used in the DHIS to record whether a
baby had undergone a polymerase chain
reaction test for HIV at 6 weeks was
initially titled “HIV 1st test of baby born
to HIV-positive woman” but was later
changed to “HIV PCR test of baby born
to HIV-positive woman at 6 weeks or
later”. Such changes were made without
the district offices providing definitions
to the clinics. This could have caused
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considerable confusion at individual
facilities and compromised the quality
of reporting on that particular data ele-
ment. To lower the chance of a similar
occurrence we selected data elements
whose descriptions had remained
largely unchanged in recent years.

Despite these limitations, the
improvement in PMTCT data quality
observed in this study is encouraging,
for it suggests that similar approaches
could improve the quality of the data
needed for decision-making and re-
source allocation in other public health
programmes. The rationalization of data
collection tools, clear definitions of data
elements, continuous feedback on data
quality and intermittent but regular data
audits are effective ways of improving
data quality. However, while this study
shows that public health information
can be improved, the final result falls
short of what we should accept from
our health information systems. The
quality of public health data could be
improved further. In addition, more
work is needed to ensure that the data
transmitted from bedside to the public
health record are complete and accurate
and that the original data collected in
consultation rooms accurately reflect
the interaction between patient and
health-care provider.

In conclusion, this study reports a
simple, practical approach to improving
the quality of public health information,
both locally and in a district health
information system. Accurate informa-
tion is vital for health-care planning
and for evaluating progress towards
specific health targets. Further research
is needed to assess the effectiveness of
similar interventions on a large scale,
to estimate their cost implications and
to clarify the connection between im-
proved data quality and better health
service delivery. M
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Résumé

Amélioration des informations sur la santé publique: une intervention sur la qualité des données dans le KwaZulu-Natal

(Afrique du Sud)

Objectif Fvaluer leffet d'une intervention visant a améliorer la qualité
des données utilisées pour contréler la prévention de la transmission
delamere al'enfant (PMTCT) du virus de limmunodéficience humaine
en Afrique du Sud.

Méthodes ['étude a concerné 58 cliniques prénatales et 20 salles
d'accouchement (37 urbaines, 21 rurales et 20 semi-urbaines) de
la province du KwaZulu-Natal, qui ont fourni des services PMTCT et
reporté les données au systéeme d'information sanitaire du district.
Lintervention d'amélioration de la qualité des données, mise en place
entre mai 2008 et mars 2009, a impliqué une formation a la collecte
des données et au retour d'information du personnel d'information
sanitaire et des gestionnaires de programme, ainsi que des vérifications
de données mensuelles et des audits de données dans les centres de
soins. Les données de 6 éléments de données utilisés pour contréler
les services PMTCT et enregistrés dans le systeme d'information ont été

180

comparées aux données sources des registres des centres de soins avant,
pendant et apres l'intervention. Lexhaustivité des données (cest-a-dire
leur présence dans le systeme) et leur précision (représentant 10% de
leur valeur réelle) ont été évaluées.

Résultats Le niveau d'exhaustivité des données a augmenté de
26% avant lintervention a 64% apres celle-ci. De méme, la proportion
des données dans le systéeme d'information, qui sont considérées
précises, a augmenté de 37% a 65% (P < 0,0001). De plus, la corrélation
entre lesdonnées du systeme d'information et les données des registres
des centres de soins est passée de 0,54 a 0,92.

Conclusion Une intervention d'amélioration des données, simple et
pratique, a permis d'augmenter considérablement I'exhaustivité et la
précision des données utilisées pour controler les services PMTCT en
Afrique du Sud.
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Pesiome

YnyJweHne meguKo-caHUTapHON MHGOPMALIMMN: MepOoNpPUATUAA MO YYULIeHNI0 KayecTBa JaHHbIX B

nposuHuumn Keasyny-Hatan, l0xkHasa Adppuka

Uenb OueHnTb 3hdeKT MeponpUATHI MO YNyUlWEeHWIo KauecTsa
LaHHbIX, NCNOMb3yeMbIX ANA MOHUTOPUHIA NpeaoTBPaLleHNs
nepenauv ot matepu pebeHky (MMMP) Brpyca nmmyHogedbuumTa
yenoseka B tOxHoOM Adpuike.

MeTtopbl B nccnepoBaHnm NpuHANKM yyactne 58 KeHCKMX
KOHCynbTaumim n 20 poannbHbIX nNanat (37 ropoackumx, 21
cenbckux v 20 NpUropofHbIX) B NpoBMHUMK KBasyny-Hatan,
KoTopble npegoctasnann ycnyrn MIMMP v oTnpaBnany faHHble
B MHQOPMALMOHHYIO CUCTEMY 3[paBOOXPaHEHMA parioHa.
Meponpuatna no ynyuyleruio KayecTBa JaHHbIX, NMPOBEAEeHHble
B nepvof ¢ Maa 2008 r. no mapT 2009 r., BkMoyanu obyueHne
nepcoHana MHGOPMALIMOHHBIX OTAENOB MEANLIMHCKIX yUpexXaeHNI 1
pyKoBoaMTENeM Nporpamm cOopy AaHHbBIX 1 OpraHy3aL 00paTHON
CBA3M, exemecAYHbIM 0030paM [aHHbIX, @ TakkKe ayauTy AaHHbIX B
yupexaeHnax 30paBooxpaHeHna. JaHHble no WwecTn sneMeHTam
[LLaHHbIX, MCNONb3yeMbIX 1A MOHUTOPWHIa ycayr [MTMP 1 3anmncaHHbix

B MHPOPMALIMOHHOW C1cTeme, Bbinvi COMOCTaBNEHbI C MCTOUHMKOM
[aHHbIX 13 PEecTpPOB MeANUMHCKMX YUPEeXAeHW O, BO BPEMA U
rocse NpoBefeHA MepONPUATIIA. Bbinn OLeHeHb! MOAHOTA faHHbIX
(T.e. VX NPUCYTCTBME B CUCTEME) 1N TOUHOCTD (T.e. OTKIIOHEHWE He
6onee, uem Ha 10% OT UCTUHHOTO 3HaUeHMS).

PesynbTatbl YpOBEHb NOMHOTHI AaHHBIX YBENMUMNCA C 26% [0 64%
riocne nNpoBefeHns MeponpUATUin. AHanorMyHbIM 06pa3om, AoNA
TOUHbIX AAHHbIX B MHPOPMALIMOHHOW c1cCTeme yBenmuunach ¢ 37%
10 65% (P <0,0001). bonee Toro, Koppenauma Mexay AaHHbIMA B
NHGOPMAUVOHHON CUCTEME U JAaHHBIMU 13 PEECTPOB MEAMLIMHCKIAX
yupexnaeHnii sbipocna ¢ 0,54 0o 0,92.

BbiBog [1poCTble 1 NpakTUYHbIE MEPONPUATMA MO YAYULIEHMIO
KauyecTBa AaHHbIX 3HAUMTENBHO YBEAUYMAM NOAHOTY M TOYHOCTb
[aHHbIX, NCNONBb3yeMbIX Ana MOHUTOPUHIA ycnyr MTNMP B KOxHoM
Adpuike.

Resumen

Mejorar la informacion acerca de la salud publica: intervencion para mejorar la calidad de los datos en KwaZulu-Natal,

Sudafrica

Objetivo Evaluar el efecto de una intervencion para mejorar la calidad
de los datos empleados para controlar la prevencion de la transmisién
del virus de la inmunodeficiencia humana de la madre al hijo (TMT)
en Sudéfrica.

Métodos El estudio incluyé 58 clinicas prenatales y 20 paritorios
(37 de ellos situados en éreas urbanas, 21 en dreas rurales y 20 en
areas parcialmente rurales) en la provincia de KwaZulu-Natal que
proporcionaban servicios de prevencion de transmision de la madre al
hijo y comunicaron sus datos al Sistema de Informacién Sanitaria del
Distrito. La intervencién para la mejora de los datos, que se aplicé entre
mayo de 2008 y marzo de 2009, incluyé la formacién sobre recopilacion
de datos y comunicacion de resultados dirigida al personal sanitario
encargado de la informacién asi como a los gestores de programas,
examenes mensuales y auditorfas de los datos en las instalaciones de
asistencia sanitaria. Se compararon los datos basados en seis elementos

de datos utilizados para controlar los servicios de prevencién de TMT
y archivados en el sistema de informacién con la fuente de datos de
los registros de las instalaciones de asistencia sanitaria antes, durante
y después de la intervencién. Se evaluaron los datos en base a su
exhaustividad (por ejemplo, su presencia en el sistema) y su exactitud
(por ejemplo, estar situado dentro del 10% de su valor auténtico).
Resultados £l nivel de exhaustividad de los datos aument6 del 26%
antes delaintervencion al 64% después de la misma. De manera similar,
la proporcion de datos en el sistema de informacion considerados
exactos aumenté del 37% al 65% (P <0,0001). Ademas, la correlacion
entre los datos del sistema de informacion y aquellos de los registros
de las instalaciones aumento de 0,54 a 0,92.

Conclusion Una intervencion sencillay practica para mejorar los datos
aumento la exhaustividad y exactitud de los datos empleados para
controlar los servicios de prevencion de la TMT en Sudéfrica.
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