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Losses of children’s cognitive potential over time:

A South African example
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About 250 million children under the age of 5 years in low- and middle-income countries (LMICs) lose lifelong cognitive potential. However,
the primary focus of interventions has been to increase survival and promote growth. All pregnant women in 24 non-contiguous, low-income
areas in Cape Town, South Africa (N=1 238) were recruited between 2009 and 2010 and reassessed six times over 8 years post birth. Mothers
in half of the 24 areas were randomised to receive home visits by community health workers, concentrated during the pregnancy and the
first 6 months of life. At 18 months, the childrens cognitive development was at the global norm, i.e a mean standard deviation (SD) value
of 100 (15). By 5 years of age, the mean cognitive development fell to one SD below the global norm (<85; mean = 83) and 60% of children
had scores below the global mean. By 8 years of age, cognitive development scores significantly fell again (mean = 73; 88% of children <85).
The magnitude of the loss was substantial and warrants sustained interventions throughout childhood that support childrens cognitive
development in LMICs. The first 1 000 days of life are important, but insufficient to inoculate children against the negative consequences of
poverty and coping with multiple, chronic community challenges (e.g. HIV, alcohol abuse, interpersonal violence).
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Annually, approximately 250 million children under the age of 5
years in low- and middle-income countries (LMICs) lose life-long
growth and cognitive potential."! To date, the primary focus of
interventions has been to increase survival and promote growth.?
These interventions have also been focused on the first 1 000 days
of life;>* however, lifelong productivity and engagement require far
more to optimise development. The present study documents the
apparent loss of cognitive potential over the first 8 years of life in
South African (SA) children living in peri-urban, low-income areas.
The influence of poverty and adversity on child outcomes has
been repeatedly documented in high-income countries.!"! These
impacts are exacerbated by a lack of access to preschool and poor-
quality primary school education. While survival, food insecurity
and access to education have been emphasised in the World Health
Organization’s Sustainable Development Goals,? the gradual loss
of cognitive potential over time has received less attention despite
the fact that it will have long-term consequences for the individual,
their family, and country. The present study documents this loss of
cognitive potential over the first 8 years of life in SA children.

Ethics

The Institutional Review Boards of University of California Los
Angeles (UCLA) and Stellenbosch University approved the study
whose methods have previously been published.”!

Methods

Participants

Twenty-four, non-contiguous geographical areas of ~450 to 600 low-
income households were identified in the areas surrounding Cape
Town, SA. Residents were black and the majority had immigrated
from the Eastern Cape Province of SA at similar times. Each area
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was within 1 km of a healthcare clinic; with 4 to 5 alcohol bars
within a 1 km radius (shebeens); with similar types of housing,
access to electricity, water, and toilets. The Stellenbosch team
trained recruiters (local women from adjoining geographical areas)
to conduct house-to-house visits in each area from May 2009 to
September 2010 to invite all pregnant mothers aged 18 years or older
to participate; only 2% of women (n=25/1 262) refused participation
[for details, see 5]. Neighbourhoods were matched into 12 pairs and
one neighborhood in each pair was randomly assigned to receive a
home-visiting intervention (n=644 mothers and children). Paired
neighborhoods received standard care (SC) (n=594 mothers and
children) from the public healthcare system.*) We excluded mothers
and their children for any of the following reasons: once the mother
or child died (n=127; 10.2%); if the child was HIV-positive (excluded
at the assessment after HIV acquisition (n=17; 1.3%)); or if the child
was a twin or triplet (n=13; 1.1%). About one out of three children
and, sometimes their mothers, moved to the Eastern Cape Province
of SA; these children were also reassessed over time and were
included in our analyses. Follow-up assessments were conducted for
98.6% at 2 weeks post birth, 94.0% at 6 months, 91.5% at 18 months,
84.9% at 3 years, 82.7% at 5 years, and 82% at 8 years.

Standard care and intervention

SC consisted of access to healthcare at government clinics and
hospitals. During the intervention, mothers received home visits
by trained community healthcare workers, in addition to the clinic-
based standard care.!

Child measures
At 1.5 years of age, the Bayley Developmental Scales for Cognitive and
Motor Performance,”’ a measure with a mean (SD) value of 100 (15)
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and a range of 40 - 160, were allocated to a
random sample of about half the children
(n=519). The Kaufman Developmental
Scales were adapted for children in SA and

administered to the entire cohort at 5 and
8 years of age. At 5 years and again at 8 years,
the Kaufman Developmental Scales were
administered, adapted for children in South
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Fig. 1. Prevalence of developmental delays by age group.
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Fig. 2. Children with reported developmental delays.

Africa to the entire sample.*'” Each subscale
has a mean score of 10; adding each subtest,
the global mean was similar to the Bayley
Scales, i.e. a mean (SD) value of 100 (15).

Results

At 18 months, the children’s cognitive
development on the Bayley Scales was
normative, similar to the global mean score
(Table 1).”! Less than 10% of the babies had
Bayley Scales <1 SD from the global norm,
i.e. <85. By 5 years of age, the mean cognitive
development was 1 SD below the global SD
norm (<85) and 60% of children had scores
below the global mean SD. By 8 years of age,
cognitive development scores fell another
10 points, a statistically significant decline
(controlling for neighborhood: estimate
= -9.48; standard error = 0.39; 95% CI -8.16
- =0.15; p<0.001) and 88% of children fell
below the norm (SD <85).

While mothers and children in half of the
neighborhoods were randomised to receive
a perinatal intervention, i.e. a home visit by
a community health worker, there were no
intervention effects on any child measures
at any assessment beyond the 18-month
follow-up assessment, and most benefits
were evident during the first 6 months of
life. Home visits did not impact childrens
cognitive development at any point. There
were no differences in cognitive development
based on living in rural areas or in peri-urban
townships, or on the gender of the child. On
examination of the subsample of children
(n=519) who received the Bayley Scales at
18 months, followed by the Kaufman Scale
scores of those children at 5 and 8 years, the
mean (SD) scores and overall results are very
similar to the profile for the entire sample
(available from the authors upon reasonable
request).

Discussion

Donor agencies focus many of their
resources on the first 1 000 days of life.l”
While this period is certainly crucial and
foundational, the loss of children’s cognitive
potential continues at least through the age
of 8 years, as demonstrated in the present

Table 1. Measures of cognitive development over time for a birth cohort of South African children from 24 township
neighbourhoods at 1.5, 5 and 8-years post birth

Age (years) Measure Sample size (n) Mean (SD) % <85 Range
1.5 Bayley Developmental Scales
Cognitive Scales 519 99.6 (14.2) 8.8 55 - 145
Motor Scales 519 103.2 (12.6) 3.3 70 - 154
5 Kaufman Scales 710 83.2(11.3) 60 53-126
8 Kaufman Scales 883 73.6 (9.5) 88 50 -110

SD = standard deviation.
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study. It is critical that we begin to implement developmentally
linked interventions that can address the conditions leading to
loss of potential. Any intervention would have to be implemented
beyond the first 1 000 days, as the loss of cognitive potential appears
to be more pronounced between the ages of 3 and 8 years.

Certainly, the measures utilised in monitoring children’s cognitive
development in the present study may be criticised. There are
always issues of cultural adaptation when monitoring children’s
cognitive development and more comprehensive measures may
be desirable.""'? In particular, SA has initiated the Thrive-by-Five
initiative and created its own measure of cognitive development
over time (e.g. the Early Learning Outcome Measure). In the
present study, we used standardised measures to assess cognitive
development, i.e. the Bayley Scales and the Kaufman measure.

Using these standardised measures, we found that children’s
cognitive development matched the global mean (SD) on the Bayley
Scale at 18 months of age. However, among surviving children in
a cohort reflecting 98% of all births in a 15-month period in
24 neighborhoods, there appears to be a consistent decline in
cognitive developmental potential with age. Similar to the initial
findings of the Thrive-by-Five Initiative (April 2022),'" the
magnitude of the loss is substantial and warrants increased focus
on activities and interventions that can protect children in LMICs
over time, throughout early childhood, as well as attention from
policy leaders attempting to achieve the Sustainable Development
Goals. Interventions cannot be focused on only the first 1 000 days
of life - it has to be sustained during childhood in order to support
and build child cognitive development over the life course.
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