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Abstract
Objective: Cash transfer programmes targeting children are considered an effective
strategy for addressing child poverty and for improving child health outcomes in
developing countries. In South Africa, the Child Support Grant (CSG) is the largest
cash transfer programme targeting children from poor households. The present
paper investigates the association of the duration of CSG receipt with child growth
at 2 years in three diverse areas of South Africa.
Design: The study analysed data on CSG receipt and anthropometric measure-
ments from children. Predictors of stunting were assessed using a backward
regression model.
Setting: Paarl (peri-urban), Rietvlei (rural) and Umlazi (urban township), South
Africa, 2008.
Subjects: Children (n 746), median age 22 months.
Results: High rates of stunting were observed in Umlazi (28 %), Rietvlei (20 %) and
Paarl (17 %). Duration of CSG receipt had no effect on stunting. HIV exposure
(adjusted OR= 2·30; 95 % CI 1·31, 4·03) and low birth weight (adjusted=OR 2·01,
95 % CI 1·02, 3·96) were associated with stunting, and maternal education had a
protective effect on stunting.
Conclusions: Our findings suggest that, despite the presence of the CSG, high rates
of stunting among poor children continue unabated in South Africa. We argue that
the effect of the CSG on nutritional status may have been eroded by food price
inflation and limited progress in the provision of other important interventions and
social services.
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Hunger and undernutrition are the underlying cause of 60%
of all child deaths in developing countries(1,2) and of the
26% of children under 5 years of age (under-5s) who
experience stunting at any given point in time (165 million),
greater than 90% of them live in Africa and Asia(3). Without
early intervention, poverty and associated undernutrition
have an impact beyond childhood. Poor child health
outcomes, such as undernutrition in the early years, have
negative ripple effects on timing of entry into school,
educational attainment and economic productivity, ulti-
mately resulting in intergenerational poverty effects(4–11).

In South Africa under-5 mortality was estimated to be 45
per 1000 live births in 2012(12), with a Human Develop-
ment Index ranking of 129 out of 182 countries in 2009(13).
Further, South Africa is no different from the rest of the
developing world in terms of poverty indicators that are

disproportionately skewed towards children. In South
Africa a greater proportion of children than adults live in
poverty and they are exposed to higher levels of poverty
than adults(14). While there has been a significant drop in
reported child hunger (from 30 % of all children in 2002 to
16 % in 2006), the fact that 3 million children were still
living in households where hunger was reported in 2010
remains a cause for concern(14). Furthermore, even though
child hunger was drastically reduced between 2002 and
2006, from 2006 until 2010 the rate has remained fairly
constant (16 % in 2006, 18 % in 2008 and 17 % in 2010(14)).

Stunting, defined as height-for-age Z-score (HAZ)
below −2(15), is considered an indicator of chronic dietary
inadequacy. Stunting is often linked to poverty-related
factors, such as poor sanitation, socio-economic status,
hygiene, food preparation methods and maternal
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education. Stunting is also associated with developmental
delay and impaired cognitive functioning, and is the
strongest predictor of child mortality in children under
2 years of age(11,12). In 2009, 27 % of under-5s were
stunted in South Africa(13), a decrease from 33 % in 2003(2),
and this placed the country at 67th highest out of 136
countries in the global ranking of stunting prevalence(13).

Existing policy responses to childhood poverty and vul-
nerability in developing countries include the provision of
basic services such as education, health care, clean water, in-
kind transfers, such as school feeding schemes and nutri-
tional supplements, and more recently cash transfers(16,17).

Evidence on the effectiveness of conditional and un-
conditional cash transfers in reducing undernutrition is
mixed(18,19). While there are studies in middle-income
countries such as in Latin America and South Africa where
cash transfers have been linked to improved child health
outcomes and improved child nutritional status specifi-
cally(20–23), there is increasing evidence which suggests an
overall lack of effect of cash transfers on child growth(18). In
2012, Manley et al.(18) conducted a rapid assessment of evi-
dence on the impact of conditional and unconditional cash
transfers, implemented in low- and middle-income settings,
on child HAZ. They found, on the whole, that the cash
transfer programmes which were assessed had no impact on
child HAZ and the lack of effect was indistinguishable by
type of cash transfer (conditional or unconditional).

Some of the factors that have been identified as key
mediators of the effectiveness of cash transfer programmes
include the size of the transfer, the age of recipients, the
length of exposure to the transfer programme and nutri-
tional supplements(19).

In South Africa, a key policy instrument for reducing
childhood poverty is the Child Support Grant (CSG). The
CSG is the largest cash transfer in the country and the
continent, reaching more than 11 million children from poor
households in 2013. The CSG is unconditional, means-tested
and non-contributory. Through the CSG, the South African
government transfers a small amount (R320/$US 32 per
month) to children of poor families(24). However, even with
the targeting of social grants to the poorest households in
South Africa, children living in such households still report
high rates of hunger (26%) compared with children in the
wealthiest households (less than 1%)(14).

Given the mixed evidence about the impact of cash
transfers on stunting, the present paper explores predictors
of stunting, including exposure to the CSG, at a median age
of 22 months (henceforth referred to as 2 years old) among
children from three diverse areas of South Africa.

Methods

Study design and sample frame
The present study was cross-sectional, assessing the
uptake and duration of receipt of the CSG and nutritional

outcomes in children aged 2 years during 2008. The
sampling frame for the study was participants from the
South African sites of a multi-country cluster-randomised
intervention trial (PROMISE-EBF; ClinicalTrials.gov:
NCT00397150) that was undertaken from 2005 to 2008 to
assess the effectiveness of community-based workers in
promoting and improving exclusive breast-feeding. In the
trial, follow-up of children ended at 24 weeks of age
where final outcome data were collected. Details of the
multi-country study have been published elsewhere(25).
The trial found no effect of peer support visits on uptake
of the CSG at 24 weeks of age. Results of CSG receipt
by arm were 54 % in the infant feeding arm and 46 % in
CSG arm, but these results were not significant (relative
risk= 1·0; 95 % CI 0·9, 1·2).

After the trial ended (2007), a new cross-sectional study
(the present one) was conducted to measure uptake and
duration of receipt of the CSG and nutritional outcomes.
For the present cross-sectional study, participants from the
trial were traced when the children were aged between
9 months and 3 years (median age 22 months). A total of
871 out of 1148 participants were traced. Due to some
mothers having either moved or not being available during
the day (because of work), or having incomplete data,
there were 746 participants ultimately included.

Study sites
The study was conducted in three diverse areas in South
Africa: (i) peri-urban Paarl; (ii) rural Rietvlei; and (iii) Umlazi,
an urban township in Durban. Paarl is a town of about
130 000 inhabitants in the Drakenstein Local Municipality in
the Western Cape Province(26). Unemployment and poverty
affect a large number of people within the municipal area,
with an estimated 23% of working-age residents being
unemployed(26). In terms of key child health outcomes,
Paarl fares better than the other two sites with an infant
mortality rate of 30/1000 live births, compared with Umlazi
(68/1000 live births) and Rietvlei (99/1000 live births); and
an antenatal HIV prevalence of 7 %, compared with Umlazi’s
47% and Rietlvei’s 28%(27).

Umlazi is the largest township in KwaZulu-Natal
Province and the second largest in South Africa after
Soweto. The population is estimated at 550 000 inhabi-
tants(28). This area experiences typical township problems,
which include severe housing shortages, overcrowding,
high rates of unemployment and crime, a large number of
informal settlements and little economic development(29).

Rietvlei falls under the Umzimkhulu Municipality in
KwaZulu-Natal. The predominantly rural municipal area
falls within the former Transkei homeland area. The popu-
lation of Umzimkhulu is estimated at 179 654 people(30).
Due in large part to the high levels of poverty that exist in
the municipality, 52 % of individuals within Umzimkhulu
Municipality have no income(30). Furthermore, Umzimkhulu
still faces severe backlogs with respect to water, sanitation
and electricity provision; and road infrastructure remains
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poor and provides only limited access to the area. The
percentage of people in Umzimkhulu living below the
household subsistence level is 90 %, which is much higher
than the national average of 65%(30).

Data collection
Data collectors received comprehensive training including
three days of training on collecting anthropometric
measurements. Reproducibility and validity exercises
were conducted for length and height measurements.
Evaluation and supervision were done monthly. Children
under 2 years old were measured in the supine position,
while those over 2 years were measured standing up.
Depending on the study site, length measurements were
taken to the nearest 0·1 cm using either the TALC roller
mat infantometer (Oxford, UK) or the Shorr Height-Length
Measuring Board (Olney, MD, USA). Height for children
>2 years old was measured using a custom-made
stadiometer validated and used by the MRC Nutrition
Unit, Cape Town. Standard WHO guidelines(31) were
followed to conduct measurement procedures. The
acceptable technical error of measurement for a data
collector was a value less than two times that of the data
collector supervisor.

Data management
Anthropometric data were cleaned in accordance with
WHO guidelines(31). Length-for-age Z-score (LAZ) and
HAZ were calculated and categorised in accordance with
the 2006 WHO reference standards(31).

For the current analysis we used data from 746 young
children with information on CSG receipt and anthropo-
metric data at 2 years of age. In addition to data collected
during the cross-sectional study, we also extracted base-
line sociodemographic characteristics and 12-week infant
feeding data from the PROMISE-EBF trial data set for the
746 children traced for the present study. These data were
linked to the cross-sectional data using unique participant
identifiers.

Statistical analysis

Variables
The main outcome of interest was stunting, which was
defined as HAZ < −2 (height-for-age < –2 SD below the
median height-for-age of the reference population). Grant
receipt was defined as the mother being in receipt of the
CSG on behalf of the index child at any point during the
study (12 weeks, 24 weeks and 2 years). Duration of CSG
receipt, the primary exposure, was defined as the age of
child (in months) at the 2-year visit minus the child’s age
(in months) at first reported receipt of the grant. This was
further dichotomised as exposure to the CSG for
18 months or longer and less than 18 months. We chose
the 18 month cut-off point because it has been validated
by a previous longitudinal study which reported strong

associations between 18 months’ duration of CSG receipt
and HAZ for children under 3 years of age(20). Exclusive
breast-feeding was defined as the infant receiving no other
food or liquid except for medicines in the 24 h prior to the
12-week data collection interview in the PROMISE-EBF
trial(32).

Analysis
Student’s t test was used to assess mean differences in
Z-scores while Pearson’s χ2 test was used to examine
associations in the cross-tabulations. Predictors of stunting
were determined using backward logistic regression ana-
lysis. To assess confounding, factors were included in the
model based on biological plausibility and known epide-
miological risk factors, such as sociodemographic char-
acteristics (socio-economic status, mother’s educational
level, geographical area, maternal age, marital status) and
exclusive breast-feeding status at 12 weeks. The model
was adjusted for clustering using the sandwich estimator
of variance(33), which estimates standard errors under a
generalised estimation equations (GEE approach), to
account for the community-randomised trial design of the
PROMISE-EBF trial. The statistical software package
STATA version 11 (2007) was used for analyses. Statistical
testing was performed at the 5 % significance level.

Results

Table 1 shows the sociodemographic characteristics of the
participants in the study by site. The mean age of mothers
was similar in Umlazi and Rietvlei (23·9 and 24·0 years,
respectively), and slightly older in Paarl (24·9 years).
Educational levels of mothers were lower in Rietvlei, with
a median of 9 years of schooling compared with 10 years
in Paarl and 11 years in Umlazi. Household income also
differed across the three sites, with a median of R1010
($US 100) per month in Paarl, R1000 ($US 100) in Umlazi
and only R780 ($US 78) per month in Rietvlei. Most of the
mothers in Umlazi were single (85 %), as was the case in
Paarl (68 %), with Rietvlei having the highest proportion of
married mothers (68 %). Across the three sites socio-
economic status varied widely. Rietvlei had the highest
proportion (70 %) of participants who were in the poorest
quintile (quintile 1) compared with Umlazi, where there
were no participants who fell within that quintile, and
Paarl (3 %). Paarl had the highest proportion of partici-
pants who were in the least poor quintile (34 %), Umlazi
had 31 % and Rietvlei had none.

At 2 years of child age, Rietvlei had the lowest rates of
CSG receipt (28 %), compared with Paarl (38 %) and
Umlazi (34 %; Table 2). The mean HAZ for Umlazi (−2·25
(SD 4·29)) was lower than that of Rietvlei (−1·39 (SD 2·37))
and Paarl (−0·91 (SD 1·33)). Results showed high rates of
stunting in all three sites, with Umlazi being the most
affected (27·7 %; 95 % CI 22·6, 33·3%) compared with
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Rietvlei (19·7 %; 95 % CI 14·4, 25·8%) and Paarl (16·6 %;
95 % CI 12·3, 21·7%; Table 2).

Longer duration of CSG receipt was associated with
stunting at 2 years in the crude model; however, after
adjusting for confounders, the strength of this association
was no longer significant (Table 3). HIV-positive status of
the mother was associated with more than double the
odds of the child being stunted (adjusted OR= 2·30; 95 %
CI 1·31, 4·03). Completing high school or having a tertiary
education was associated with a 58 % and 84 % reduction
in child stunting (adjusted OR= 0·42; 95 % CI 0·18, 0·96
and adjusted OR= 0·16; 95 % CI 0·03, 0·83, respectively).
Having low birth weight was associated with double the
odds of stunting (adjusted OR= 2·01; 95 % CI 1·02, 3·96). A
1-month increase in the age of a child at final follow-up
was associated with increased risk of stunting at 2 years
(adjusted OR= 1·12; 95 % CI 1·05, 1·18), and being from
Umlazi was associated with nearly fourfold increased odds

of stunting (adjusted OR= 3·89; 95 % CI 2·30, 6·59). No
other factors in the model were associated with stunting.

Discussion

Our results showed that CSG receipt for 18 months or
longer in this study population was not associated with
stunting after controlling for important risk factors such as
HIV exposure status and low birth weight, and indicated
higher levels of education as having a protective effect on
stunting.

The results showing an association between mothers’
HIV-positive status and stunting support previous research
findings which link HIV exposure in children to poor
growth outcomes as a result of a compromised immune
system(34). The association of better educational attain-
ment with reduced stunting is expected, as education has

Table 1 Baseline characteristics of the mothers by site, South Africa, 2008*

Paarl (n 258) Rietvlei (n 203) Umlazi (n 285)

Characteristic Mean, median or n SD, IQR or % Mean, median or n SD, IQR or % Mean, median or n SD, IQR or %

Mother’s age (years)
Mean and SD 24·9 6·3 23·9 6·1 24 5·6

Mother’s education level (years)
Median and IQR 10 9–12 9 8–11 11 10–12

Marital status†, n and %
Single 144 67·9 46 29·8 155 85·1
Married 14 6·6 105 68·1 14 7·6
Cohabiting 54 25·4 2 1·3 13 7·1

SES quintile†, n and %
1 (poorest) 6 3·5 105 69·5 0 0·0
2 28 16·1 38 25·1 15 8·7
3 32 18·4 7 4·6 31 18·0
4 48 27·6 1 0·6 72 41·9
5 (least poor) 60 34·5 0 0·0 54 31·4

Mother’s HIV-positive status
n and % 21 5·9 25 8·1 138 28·2

Monthly family income (R)
Median and IQR 1010 600–1700 780 500–1000 1000 700–1500

Household size (number of members)
Mean and SD 5·7 2·5 6·3 2·7 7·3 3·8

IQR, interquartile range; SES, socio-economic status.
Data are presented as mean and standard deviation, median and IQR, or number and percentage.
*Data in this table are extracted from PROMISE-EBF trial data set for the 746 children traced for the cross-sectional study.
†Denominators differ from site sample size because of missing data.

Table 2 Age of child at the 2-year interview, CSG receipt and stunting prevalence by site, South Africa, 2008

Paarl Rietvlei Umlazi

Median, n or % IQR, % or 95% CI Median, n or % IQR, % or 95% CI Median, n or % IQR, % or 95% CI

Age at follow-up (months)
Median and IQR 23·5 20–27 20·0 15–24 21·5 17–27

CSG receipt
n and % 214 38·4 156 28·0 187 33·5

Stunting prevalence
% and 95% CI 16·6 12·3, 21·7 19·7 14·4, 25·8 27·7 22·6, 33·3

CSG, Child Support Grant; IQR, interquartile range.
Data are presented as median and IQR, number and percentage, or percentage and 95% confidence interval.
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long been known to be a key factor in improved child
health outcomes(35). Mothers with higher levels of edu-
cation are more likely to have better knowledge of
appropriate feeding practices than less educated mothers
and also are more likely to be able to access improved
diets. Similarly, the finding on low birth weight and
stunting is not surprising as low birth weight has long been
known to be a predictor of stunting in early child-
hood(36,37). The strong correlation between stunting and
Umlazi is likely explained by the high prevalence of HIV
in this site.

Several reasons may be responsible for the apparent lack
of association between CSG receipt and stunting in house-
holds. First, the CSG is often introduced in the context of
high unemployment rates where it becomes the only source
of income in many households. Second, the value of the
grant has not been keeping up with inflation rates; thus, at
$US 32 per month, it is a small amount in the context of
rising food prices and unemployment. Elsewhere in the lit-
erature on cash transfers implemented in low- and middle-
income countries it has been argued that, over time, rapid
inflation reduces the impact of cash transfers because it
diminishes the purchasing power of the transfer(38).

Consequently, it has been suggested that to maximise
the potential positive impact of cash transfers their cash
value should be linked to food price movements and the
cost of essential non-food items, and their value adjusted
for household size(39). Thus, while the present results
seem to contradict those of two previously published
studies on the impact of the CSG on child growth(20,23) that
reported strong correlations between the CSG and child
growth, we contend that inflation has eroded the value of
this cash transfer and this may explain the difference

between our work and earlier research on this topic.
Findings from qualitative studies with CSG recipients
reveal that recipients of the grant view it as a crucial source
of income but as inadequate to reach even its stated goal
of meeting the nutritional needs of recipients(40,41). Fur-
ther, this apparently paradoxical finding may plausibly be
explained by the fact that the uptake of the CSG in the
urban (Umlazi) and peri-urban site (Paarl) is highest and is
likely to cover nearly all of the poor families who are
virtually totally reliant on the CSG and other welfare
grants, including for their basic food needs, the cost of
which now exceeds the value of such cash transfers.

Limitations and strengths
Our study had several potential limitations. The sites
where this research was undertaken were purposely
selected and the infrastructural conditions differed greatly
between them. They do, however, reflect the range of
typical settings in South Africa (urban, peri-urban or rural).
Although all efforts were made to trace all participants
enrolled in the trial, the length of the study meant that a
number of participants were lost to follow-up by the time
of the follow-up cross-sectional study.

Data related to exclusive breast-feeding and timing of
receipt of the CSG were self-reported and could have been
subject to recall bias. Exclusive breast-feeding was col-
lected using recall of food and fluid items given in the
previous 24 h and CSG receipt was asked at each follow-
up point, with the longest period between data collection
points being 12 weeks (12–24 weeks). There are possible
confounders that we did not collect information on and
therefore could not take into account in our analysis such
as birth length.

Table 3 Logistic regression model of factors associated with stunting at 2 years among children in receipt of the CSG, South Africa, 2008
(n 462)

Factor Crude OR 95% CI Adjusted OR 95% CI

CSG duration of receipt (>18 months)
No Ref. Ref.
Yes 2·06 1·42, 3·00 1·23 0·62, 2·45

Mother’s HIV-positive status 1·47 0·88, 2·23 2·30 1·31, 4·03
Child age at final follow-up 1·22 0·74, 2·00 1·12 1·05, 1·18
Site
Paarl Ref. Ref.
Umlazi 3·01 1·93, 4·70 3·89 2·30, 6·59
Rietvlei 1·37 0·57, 2·79 1·26 0·57, 2·79

Mother’s age (years)
0–24 Ref. Ref.
25–29 1·15 0·72, 1·84 1·07 0·65, 1·77
30–34 1·31 0·73, 2·35 1·12 0·61, 2·04
≥35 0·83 0·38, 1·80 0·54 0·24, 1·22

Mother’s education level
Some primary Ref. Ref.
Some high school 0·64 0·36, 1·14 0·71 0·45, 1·11
Completed high school 0·29 0·15, 0·58 0·42 0·18, 0·96
Tertiary 0·15 0·03, 0·73 0·16 0·03, 0·83

Low birth weight 2·15 1·31, 3·54 2·01 1·02, 3·96
Exclusive breast-feeding at 12 weeks 1·40 0·74, 2·65 1·11 0·55, 2·23

CSG, Child Support Grant; Ref. reference category.
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A strength of the present study is that, to our knowl-
edge, it is one of very few studies to assess the growth of
children in receipt and non-receipt of the CSG in South
Africa. The only other study to undertake similar analyses,
where CSG receipt was correlated with improved HAZ for
children under 3 years of age, was published more than
7 years ago(20).

Conclusion

While we acknowledge that several factors may explain
the lack of association of the CSG with improved growth
outcomes, we agree with previous assertions that cash
transfers need to work in tandem with other poverty
alleviation measures such as education, housing and
access to quality health care in order to maximise their
impact on child health outcomes such as child growth(38).
In Latin America where child cash transfers have shown a
positive correlation with improved child growth (HAZ for
under-5s), such programmes are strengthened and operate
within the context of other interventions aimed at
improving the nutritional status of children through nutri-
tion education programmes and supplements. Our find-
ings suggest that in South Africa the effect of the cash
transfer on nutritional status may have been eroded by
food price inflation and limited progress in the provision
of other important social and environmental services. Such
findings add weight to the call by children’s advocacy
groups for changes in the CSG allocation to be pegged to
the inflation rate and to be based on the cost of raising a
child(42).
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