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Comparison of estimates of malnutrition in
children aged o-5 years between clinic-based
nutrition surveillance and national surveys

Maria Nnyei, Kesitegile S.M. Gobotswang, Patrick Codjia

Abstract This study documents a marked discrepancy between the nutri-
tional status of children aged o—5 vears in Botswana when measured by national
surveys compared to clinic-based surveillance. We compared the average
prevalence of underweight (weight-for-age z-scores below 2 standard deviations
of the mean of the Center for Disease Control (CDCYWHO reference standards)
in children o-5 years of age. According to clinic surveillance, prevalence of
underweight has fallen from 14.6+ 0.03 to 3.5 +0.04 per cent between 1993 and
2010. In national surveys, it had fallen from 14.6 +c.c1 to 11.5+c.01 per cent
between 1993 and 2007. We explored several possibilities to explain this
discrepancy, and conclude that it is because of sampling bias in the clinic
surveillance. This finding underlines the need for properly conducted surveys to
ensure accurate information about the nutritional status of children.
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Introduction

Health information systems often rely on surveillance programs to
monitor the occurrence of illnesses, malnutrition, risk factors, disease
outbreaks, and their correlates. Nutrition Surveillance Svstems (NSS)
monitor the nutritional status of population groups. They vary from very
basic systems that focus on providing the prevalence of the condition(s) of
interest, to the more complex ones that cover more conditions, use several
indicators for the same condition, and collect data on the correlates of the
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condirtions or indicarors of interest.'” The information generated typically
assists in moniroring the nutrition of population groups and in triggering
relevant and timely interventions.” ¢ Given their importance in influencing
nutrition and health programming, it is important that surveillance
information bec accurate and rcliable. Some surveillance system designs,
however, are prone to biases and are likely to generate unrehable obser-
vations. Given this limitation, it is important that observations generated
lllllllllllllllllll compared stimates
systems with stronger designs.

To this end, we compared estimates of malnurtrition, defined as
weight-for-age z-scores below 2 standard deviations of the mean of the
CDC/WHO growth references, reported by the Botswana National
Nutrition Surveillance Svstem (BNNSS, program-based surveillance
systems) with cstimates reported by nationally representative cross-
sectional surveys that target the same population of children.

Background

NSS are health information systems that entail the systematic collection,
analysis, and interpretation of children’s growth information to monitor
nurritional status. These systems usually targer children o—5 vears of age.
Nutrition surveillance programs were established following a 1974
World Food Conference in Rome, Italy.” Participants decided to intro-
duce a global food and nutrition information system to enable United
Nations member countrics to monitor the food and nutrition situation of
their populations, especially children below the age of 5 vyears.

Three main types of nutrition monitoring systems emerged over time
after the conference:

e clinic- or program-based NSS adopted by countries such as
RBorswana and Malawi;

e community-based surveillance system commonly associated with
Tanzania’s highly acclaimed Iringa Nutrition Program®; and

e morc complex population-bascd nutrition monitoring systems such
as the National Health and Nutrition Examinations Survey in the
United States of America.

Rotrswana’s surveillance sysrem is based on the couniry’s Growth
Monitoring Program, a clinic-based BNNSS established in 1978. It has
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run for more than 30 years without interruption. It uses monthly
growth monitoring information about children o—5 years of age from
all clinics in the country to estimate the prevalence of underweight in
children. Many consultants and scholars have studied the system, often
focusing on processes and utilization of information.>*”1?

Although the BNNSS program is valuable because it provides
policymakers with timely and regular estimates of malnutrition, its
dependence on data obtained from the Growth Monitoring Program
may under-represent children who do not attend clinics regularly.
Evidence from other researchers indicates that undernutrition estimates
of first-time attenders may be different from those who attend
regularly.'® With this uncertainty, the reliance of policy makers on
unweighted BNNSS estimates in making program decisions that affect
all the under-fives, seems problematic. We are not aware of any work
that has determined whether the BNNSS estimates are comparable
to estimates generated by comprehensive, nationally representative sur-
vevs. Thus, in this study, we compare estimates of malnutrition gene-
rated from national surveys with those reported by the BNNSS.

Methods

We systematically searched for, identified, and reviewed publications
and government reports containing estimates of the prevalence of
underweight, stunting (height-for-age z-scores below 2 standard devia-
tions of the mean of the CDC/WHO growth references) and wasting
(weight-for-height z-scores below 2 standard deviations of the CDC/
WHO growth references) in children o—5 years of age between 1990
and 2010 in Botswana.

The estimates of undernutrition obtained from these reports and
publications were compared with BNNSS estimates. We used these
terms in our literature search: underweight, malnutrition, stunting,
and under-fives. We then screened the search results to find Botswana
and reference to —1990—20t10. This exercise uncovered only four
journal articles. We excluded three because they focused on children
o—3 vears' *'® (and not o—s years as desired) or on children born to
HIV-positive mothers.'” We also looked for government reports of
surveys containing data on undernourished children from the Nutrition
and Food Control Division, the Central Statistics Office (CSO),
Government printers, and Government archives. Here, we uncovered



five reports from government and other stakeholders. We excluded
documents restricted to a specific group of the under-fives, as before.
Estimates of stunting, underweight, and wasting reported by these
surveys were then compared with the corresponding years’ BNNSS
reports for the same coverage area. Thus, for nationally representative
estimates, the corresponding BNNS estimates were the national
averages for that particular year. For documents that covered only
one health district, the corresponding estimates were BNINSS estimates
for that particular district and year. These are displayed in Table 1.

Results

Figure 1 shows malnutrition trends reported by four different
nationally representative surveys conducted between 1993 and 2007.
Two of these were data sets for Botswana’s Demographic Health
Surveys of 1996 and 2007. Overall, there is a downward trend in all
forms of malnutrition. But the prevalence of malnutrition edged
upward between 2000 and 2007.

This increase was more pronounced for stunting, which rose by 3
percentage points between 2000 and 2007. The prevalence of stunting
in 2007 was as high as it had been in 1993. Of the three indicators of
malnutrition, stunting reflects chronic malnutrition, a much more
common form of malnutrition in children. Stunting in Botswana has
ranged between 23 and 30 per cent in the past 14 vears.

We present a graphic comparison of the prevalence of underweight
generated by nationally representative surveys and the BNNSS in
Figure 2. The figure indicates similarities in the underweight trend
patterns between 1993 and 2007. BNNSS observations suggest steady
improvements in underweight prevalence since 1993. In fact, current
estimates of underweight are about a third of the estimates reported in
1993. Although observations reported by the cross-sectional surveys
also show a downward trend, the improvement is nor as dramatic as
that reported by the BNNSS. The differences between estimates
reported by the cross-sectional surveys and the BNINSS are large. First,
BNNSS shows a faster rate of improvement over the period covered.
Second, prevalence of underweight reported by BNNSS is far less. In
2007, for example, the prevalence of underweight reported by the
Demographic Health Survey IV is three times higher than that reported
by BNNSS for the same vyear. Similar conflicts between estimates of
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Figure 1: National malnutrition trends among children {o-5 years) in Botswana.
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Figure 2: The prevalence of underweight (Weight-for-Age Z-scores (WAZ)<
(o—5 years) as reported by BNNSS and national surveys.
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underweight prevalence generated by surveys and those reported by the
BNNSS were observed at the health district level.

Discussion

Given that the population of interest was the same in both the BNNSS
and the cross-sectional surveys, prevalence of underweight estimated
by either of these studies is expected to be comparable. We are troubled
because BNNSS estimates of malnutrition and those reported by national
surveys are different. BNNSS reports lower estimates of malnutrition
during a 14-vear period (1993—2007) when known correlates of child
malnutrition, such as the prevalence of HIV infected pregnant
mothers,?®?” the number of HIV-infected children, and the infant
mortality rate, show either an opposite trend or less dramaric decline.””
Under-five mortality rate (UsMR) rose from 235 deaths to 75 deaths of
children under-5 vears of age per 1000 live births between 1996 and
2000.”"** Botswana Demographic Health Survey estimated UsMR to
be 76 deaths of children under-5 vears of age per 1ooo live births in
2007.2% We generated Figure 3 from observations reported by the
Botswana Demographic Survey 2006, Botswana Family Health Survey
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Figure 3: Infant and under-five mortality rate trends.
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series,” 227 and program data. It presents a picture starkly different

from the BNNSS estimates.

The reported decline in child nutritional status is difficult to explain
given the trends in these important determinants, particularly because
undernutrition in children is known to explain over 5o per cent of the
child morbidity.?”

The observed differences in the estimated prevalence of underweight
as reported by BNNSS and cross-sectional studies suggest problems
with sampling, data collection {(measurements errors), or differences in
the reference standards used. For reference standards, however, BNNSS
used the same references (CD(C/National Center for Health Statistics
(NCHS) standards) until zoo8, when BNNSS changed to the WHO
Reference Standards.”! The differences cannot be attributed to differen-
ces in the reference standards.

Similarly, it is unlikely that the differences are because of technical
details in the collection of anthropometric measurements because the
Department of Public Health, which houses BNNSS, works closely
with the CSO, that coordinates the Demographic and Health surveys
and the Multiple Indicator Survey of 2000. In fact, as indicated in the
demographic health survey reports, the CSO?? performed these cross-
sectional surveys on behalf of the Department of Public Health. It is,
however, plausible that differences in the estimates could be explained
by other factors including lapses in the quality of the dara collection
caused by failure to calibrate weighing scales regularly, less than
adequate competency of the health workers taking measurements, and
flaws in capturing information.”

Perhaps, the major difference between the BNNSS and the cross-
sectional surveys resides in the methods of sampling children in the
studies. Children in the surveys were selected randomly. The sample is
nationally representative, while the BNNSS used a convenience sample.
In the former, children o—j5 vears in Botswana have an equal and known
probability of being sampled, whereas in the latter, only children who
attend clinics have a chance of being sampled.

If children who attend the growth monitoring program regularly
are different in some wayvs from children who do not attend, it is
plausible that estimates of BNNSS will differ from those generated
by the cross-sectional surveys. In view of the reported high coverage
rate in children attending child wellness clinics, how would a rela-
tively small proportion of children not attending these clinics carry
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most of the malnutrition burden of the country? This question remains
unanswered.

The extent to which clinic-based surveillance 1s representative of all
children o—5 years in the population is generally unknown.’ Reports in
some other countries suggest variations between the prevalence of
underweight in first-time attendees versus repeated attendees.'’

More recently, a survey report by UNICEF - Botswana reported age-
associated differences in the immunization coverage of the under-fives.
Older children whose immunizations (mostly boosters) were spaced
further apart had lower immunization rates than younger (o—12
months) children. As children receive immunizations while attending
the growth monitoring program, this observation suggest that older
children’s representation in the BNNSS data may be lower than
previously assumed. Consistent with this observation, vounger children
generally have better growth indicators.>® If they are over-represented
in the BNNSS than older children, then the estimates of malnutrition
generated by BNNSS would be lower. While this is a possible expla-
nation, other plausible explanations exist. It is urgent that we ascertain
factors related to the differences in these estimates, so that the accuracy
of the estimares may he improved.

Sampling challenges in surveillance programs are not unique to
Botswana. An overview of nutrition survcillance programs points out
some of these challenges in derail 7 As we base policies on trend
studies, they may not provide information sufficiently frequently, but
have fewer methodological challenges than program based surveillance
systems.”* To continue benefitring from the readily available BNNSS
dara, BNNSS observations should be validarted regularly. If no action is
taken, the consequences of relying on BNNSS data alone may be
detrimental to child survival. Surely so, if national survey estimares
truly reflect reality. If, on the other hand, malnutrition rates in children
are not as bad as reported by national surveys, then reliance on survey
estimates may negatively affect budget allocation.

In conclusion, we suggest that nutrition informartion systems, such as
the nutrition surveillance, should have built-in data quality control
mechanisms to improve data collection and analysis in monitoring
undernutrition ‘trends’. Whether nutrition surveillance data are gene-
rated from clinic programs or repeated cross-sectional surveys, these
mechanisms are important. Where possible, however, repeated cross-
sectional surveys should be used to monitor the prevalence or incidence



of undernutrition. These are population-based surveys and therefore
more likely to provide reliable estimates.
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