Outcomes of
obesity, HIV and
anaemia during
pregnancy for
urban South
Africans

Non-communicable diseases (NCDs) have rapidly become the
leading causes of morbidity and mortality in low- and middle-
income countries (LMICs) because of urbanisation-related
lifestyle changes and the growing obesity epidemic. For
example, in South Africa, one-third of pregnant women are
obese, placing themselves and their foetus at risk of both acute
and long-term complications. In particular, pre-pregnancy
obesity and excessive gestational weight gain (GWG) have been
identified as predictors of adverse delivery outcomes, such as
preterm delivery and delivery of a large-for-gestational age
(LGA) or macrosomic (=4 kg) infant. Furthermore, the long-term
effects of maternal overnutrition include an increased risk of
offspring obesity and cardiometabolic disorders.

Urbanisation and the shift to energy-dense, processed, and
micronutrient-deficient diets have contributed not just to the
increase in obesity, but also to ongoing nutritional deficiencies.
Specifically, between 23% and 33% of South African women are
anaemic at conception, with iron deficiency thought to account
for around half of the cases. HIV (with and without treatment)
and anaemia have also been linked to adverse delivery
outcomes such as preterm birth and low birthweight, with
postulated mechanisms via the placenta. This contributes to
the triple burden of disease, which has become common in
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This study examines the triple burden of obesity, HIV and anaemia during pregnancy, and
associations with delivery outcomes in urban South Africans

developing African contexts where obesity and NCDs coexist
with nutritional deficits and a high HIV/AIDS prevalence.

Thus, the primary objectives of this study were:

(i) toexplore the distinct associations between anaemia, HIV
(with ARV treatment), obesity, and delivery outcomes in
South African women living in urban areas

(ii) to determine whether these co-morbidities may interact in
any way.

Methodology

The Soweto First 1000-Days Study (S1000) is a longitudinal
pregnancy cohort which was established at the Chris Hani
Baragwanath Academic Hospital (CHBAH) in Soweto,
Johannesburg, South Africa, at the South African Medical
Research Council (SAMRC)/Wits Developmental Pathways for
Health Research Unit (DPHRU) between 2013 and 2016. Black
South African women (self-reported ethnicity) were included if
they were residents of Soweto or the greater Soweto area, at
least 18 years of age, preferably less than 14 weeks (but no
more than 20 weeks) pregnant with a singleton and naturally
conceived foetus, with no history of diabetes or epilepsy at the
time of recruitment.



Data were collected at six different stages during pregnancy
(<14 weeks, 14-18 weeks, 19-23 weeks, 24-28 weeks, 29-33
weeks, and 34-38 weeks), and at delivery. During the baseline
visit (<14 weeks gestation), trained members of the research
team collected maternal demographic, pregnancy-related, and
socioeconomic variables using interviewer-administered
questionnaires.

A HemoCue finger prick test (https://hemo-cue.com/en/) was
used to measure hemoglobin levels (g/dl) at each visit, and the
results were adjusted for smoking status and altitude. Anaemia
was then classified as an adjusted baseline haemoglobin level
of <11.0 g/dl. Height and weight were measured at the baseline
visit. Baseline weight was used as a proxy for pre-pregnancy
weight and BMI was calculated. Women were classified as
obese (230.0 kg/m?) or not obese (<30.0 kg/m?). The
participants’ antenatal clinic card was used to verify the
women's self-reported HIV status at each prenatal visit. Delivery
data included calculated gestational age, and newborn
birthweight, length and head circumference. The International
Newborn Size at Birth Standards Application tool was used to
calculate birth weight centiles and weight-to-length z-scores in
order to classify small-for-gestational age (SGA), large-for-
gestational age (LGA), low birthweight and macrosomia.

StataSE version 16.0 (StataCorp, College Station, TX, USA) was
used to analyse data for 789 mother-newborn pairs. The
differences in delivery outcomes according to baseline
maternal morbidity status were assessed using linear or logistic
regression. Multivariable linear regression models and logistic
regression models were used to test the associations between
triple burden exposures (obesity, HIV-positive status, and
anaemia) and potential interactions between these exposures
and delivery outcomes.

Key findings

The median age of pregnant women was 29 years old. At
baseline, 34% of women were obese, 33% had HIV, and 26%
were anaemic. Nearly half (47%) of the women had only one
morbidity, 42% had two conditions at baseline, while 5% had
the triple burden of obesity, anemia and HIV.

We found that maternal obesity at baseline was associated
with delivery of larger infants (birthweight-to- length z-score),
as well as an increased risk of an LGA delivery. Maternal HIV-
positive status and anaemia were not independently
associated with any delivery outcomes, but women with
anaemia alone, as well as those with obesity and anaemia were
more likely to deliver an SGA infant. We found no interactions

between the triple burden exposures on delivery outcomes.

While this study supports the preceding findings for the urban
African setting, it also provides new information on the
relationship between maternal obesity and delivery outcomes
in the context of multiple maternal co-morbidities.

Conclusion

This study shows that regardless of other pre-existing
conditions, women who achieve a healthy body weight before
conception may lower their chances of delivering a newborn
who is too large or too small for their gestational age, therefore
decreasing their child’s risk of obesity in early childhood, and
laterin life. In order to affect the intergenerational epidemic of
obesity and NCDs, interventions targeted at lowering the
burden of obesity in adolescent girls and young women are
essential, as are appropriate nutritional

management intervention for obese pregnant women.

Furthermore, the results highlight the need for additional
investigation into the intricate relationships between maternal
co-morbidities and their possible impact (individually and in
combination) on the short- and long-term health of mothers
and their children.
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