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Background. Pregnant women were indirectly affected by the COVID-19 pandemic owing to heightened stress, fear of mother-to-child
transmission of COVID-19 and the disruption of antenatal health services. Increased stress and lack of antenatal healthcare could result in
an increase in adverse birth outcomes such as preterm birth or low birthweight.

Objectives. Using a case-control design, to compare the prevalence of low birthweight among infants born before and during the pandemic
in Soweto, South Africa.

Method. Infants born before the pandemic and national lockdown were included in the control group, while infants who were in utero
and born during the pandemic were included in the case group. Only infants born >37 weeks’ gestation with no birth complications were
included. Multivariable logistic regression was employed to determine whether the pandemic was associated with an increase in low
birthweight. A birthweight <2.5 kg was classified as low birthweight.

Results. In total, 199 mother-infant pairs were included in the control group, with 201 mother-infant pairs in the case group. The prevalence
of low birthweight was 4% in the control group and 11% in the case group, with those born during the pandemic at a higher risk of being
of low birthweight.

Conclusion. The high prevalence of low birthweight in infants born >37 weeks gestation during the pandemic could result in an increase
in child stunting and poor development. Future research should measure early child development and growth in infants born during the

pandemic to assess whether there is a need to intervene and provide additional support to minimise the negative effects.
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In March 2020, the World Health Organization (WHO) declared
the novel coronavirus (COVID-19) outbreak a global pandemic.!!!
Within a few months, the virus had spread across the globe, with
over 5.5 million confirmed cases and 350 000 deaths by the end
of May 2020.% Two years later, fuelled by five variants of concern
(Alpha, Beta, Gamma, Delta and Omicron),? there had been over
505 million confirmed cases and 6 million deaths.!" In order to limit
the spread of the virus, governments across the globe implemented
lockdowns of varying severity, restricted movement within and
between countries, implemented curfews, closed schools and
universities and suspended a large number of formal and informal
social and economic activities. Restrictions in many countries have
since been eased with the introduction of vaccines, but enduring
and indirect consequences of government containment efforts are
becoming apparent.

In March 2020, South Africa (SA) implemented one of the
strictest national lockdown policies globally, and followed a risk-
adjusted strategy, with lockdown levels ranging from level 5 (the
most restrictive) to 1 (the least restrictive), moving between levels
depending on the risk of community transmission. There were
various restrictions on movement, with travel bans, border closures
and curfews, the sale of non-essential items was limited and slowly
re-introduced as restrictions eased, cigarette and alcohol sales were
banned, schools were closed and gathering numbers were limited,
for social, economic and religious events. Despite the restrictions,
SA has confirmed over 4 million COVID-19 cases and over 100 000

deaths.” In addition, the country has been indirectly affected, with
increasing unemployment, rising household and child hunger!”*
and increasing depression associated with unemployment, hunger
and loss of income.”!

Pregnant women in particular were negatively affected by the
COVID-19 pandemic, both directly and indirectly. Not only were
pregnant women with COVID-19 at higher risk of experiencing
severe illness and preterm births,'*!! but the pandemic and
lockdown heightened stress and anxiety!>' and disrupted
antenatal services.'"! In addition, fear of mother-to-child
transmission of COVID-19 resulted in mothers and infants being
separated, and there was confusion and mixed messages around
breastfeeding.'>!®) Prenatal stress and poor attendance at routine
antenatal health services are high risk factors for preterm birth,
low birthweight and complications at birth,'72% all of which can
negatively impact an individual throughout their life.!*! In
addition, evidence suggests that children conceived or in utero
during an epidemic or natural disaster are more likely to experience
life-long negative consequences, such as reduced education
attainment and higher risk of non-communicable diseases and
mental health problems.??*?¥! This results from the first 1 000 days,
from conception to 2 years, being a time of tremendous potential
and vulnerability, when the foundations for health, growth and
neurodevelopment are established. The way in which a mother and
child are cared for during this time can have serious implications
for future development.
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Research in SA has mainly focused around birth outcomes in women
with active COVID-19 infections, assessing the direct impact of the
pandemic. While the outcomes vary across studies depending on
the data available and the population studied, common outcomes
reported included low birthweight, preterm birth and still birth./?*
There is, however, limited evidence available on how the COVID-19
pandemic and lockdown indirectly affected pregnant women and
birth outcomes in SA. This article compares the prevalence of low
birthweight among infants born before and during the COVID-19
pandemic to women without COVID-19 infection in Soweto, SA.

Methods

Ethics

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national guidelines
on human experimentation in SA and with the Helsinki Declaration
of 1975, as revised in 2008, and it has been approved by the Human
Research Ethics Committee (Medical) of the University of the
Witwatersrand (ref. nos M170753; M170872; M170955; M181915;
M200605). Permission was obtained from Chris Hani Baragwanath
Academic Hospital (CHBAH) to recruit participants from the Foetal
Medicine Unit and the maternity ward. Written consent was obtained
from all participants, who were given a unique identifier to maintain
confidentiality. A data sharing agreement was created between the
principal investigators of the three studies.

Design

The study followed a case-control design and compared data from
two groups of infants and their mothers. The control group were
born before the COVID-19 pandemic, and were involved in two
separate studies, namely the Soweto Baby Wash Study (SBW)B4
and the Healthy Pregnancy Healthy Baby Study (HPHB).! The
case group were born during the COVID-19 pandemic and were
involved in a study entitled Child Growth During a Global Pandemic
(CGGP). Both primary and secondary data from the three studies
were utilised.

Setting

The study is set in Soweto, the largest township in SA, located
outside of Johannesburg. It has a population of 1.2 million®® and the
highest number of people living under the poverty line in the City
of Johannesburg metropolitan area.’”’ Recruitment procedures took
place at CHBAH, where approximately 60 000 women deliver their
babies in the maternity unit per year.®® All follow-up procedures
took place at the SAMRC/Wits Developmental Pathways for Health
Research Unit (DPHRU), which is located in the CHBAH grounds.

Participants

The participants in the three studies were recruited from the same
population group and had similar recruitment and study procedures.
For each study, only women aged >18 years of age, who were planning
to reside in Soweto for at least 12 months after giving birth, and had
a singleton pregnancy with no fetal abnormalities detected during
pregnancy or at birth, were invited to participate. Women were
recruited while either attending a routine antenatal health visit during
pregnancy (HPHB) or from the postnatal labour ward after giving
birth (SBW; CGGP). Additional eligibility criteria for those in SBW
and CGGP included no birth complications for mother or baby, and
a gestational age of 237 weeks, both of which were recorded from
hospital birth records. Mothers or infants in the case group with a
confirmed and active COVID-19 infection at the time of recruitment
were not eligible for participation.

Sample size

Participants in the control group were included in the study if data on
sociodemographic characteristics and birth outcomes were complete.
Those in HPHB were only included if their gestational age was >37
weeks as per their Road to Health Book (RTHB), and if they reported
no complications for mother or baby at birth. This was to measure
growth in otherwise healthy infants, and to match the eligibility
criteria as the other two studies. In total, this made up 199 mother-
infant pairs, 65 from SBW and 134 from HPHB.

The sample size for participants in the case group was calculated
using length-for-age z-scores (LAZ) based on data from the SBW
study.® Based on a standard deviation of LAZ of 0.96, a two-sided
significance level of 0.05, power of 80% and a difference in LAZ of 0.3,
the desired sample size was 161. Assuming an attrition rate of 15%,
a target of 185 was set. However, owing to the ongoing pandemic
and the uncertainty around SAs lockdown restrictions, additional
participants were recruited, to a total of 203 mother-infant pairs.

Data collection

Data were collected between January 2018 and March 2018 (SBW)
and April 2019 and March 2020 (HPHB) for the control group, and
November 2020 and April 2021 for the case group. All data from
those in SBW and CGGP were collected during recruitment after
birth, while data from HPHB were collected during an antenatal visit
and a 6-week postnatal follow-up visit.

In all studies, birthweight was recorded from either the hospital
records or the child’s RTHB. This measurement will have been
taken and recorded by hospital staff at birth. Participants were
only included in the analysis if this measurement was available.
Gestational age recorded from birth records or RTHB was used to
determine pregnancy term. Pregnancy term was categorised as early
term (37 0/7 weeks through 38 6/7 weeks), full term (39 0/7 weeks
through 40 6/7 weeks), late term (41 0/7 weeks through 41 6/7 weeks)
and post term (=42 0/7 weeks)."*!

Sociodemographic characteristics of the mother and their
household were collected through individual questionnaires.
This included the mother’s age, education level, employment and
relationship status. Relationship status was coded as a binary response
using single or committed. Participants were reported as being
committed if they were married (including traditional or customary)
or if they considered themselves in a committed relationship, whether
they lived together or not. In addition, information on the dwelling
type, water and toilet provision, number of rooms used for sleeping
and asset ownership was collected. Asset ownership included, but
was not limited to, items such as a television, internet, cellphone,
computer and fridge.

Data analysis
Data were captured and analysed using Stata/IC 15 (StataCorp, USA).

Descriptive data are presented as frequencies and proportions for
categorical data, or mean and standard deviations for continuous
data. An infant was categorised as being born with low birthweight
if their birthweight was <2.5 kg. Asset ownership is measured
as a cumulative score of ownership of 11 items. For categorical
variables, Pearson’s x> was used to determine whether there were
significant differences between the groups. For continuous variables,
Student’s t-test was used to determine whether there were significant
differences between the means of the two groups.

The prevalence of low birthweight between the groups was
compared using Pearson’s X% To confirm whether exposure to the
indirect effects of the pandemic impacted fetal growth and the
prevalence of low birthweight, univariate and multivariable logistic
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regression was conducted. The multivariable
analysis controlled for sociodemographic
variables of p<0.1 in the x* and t-test analysis,
and included mother’s age, relationship
status and dwelling type. All statistical tests
were considered significant at p<0.05.

Results

In total, data from 400 mother-infant pairs
were analysed: 199 in the control group (135
from HPHB and 64 from SBW) and 201 in
the case group.

Sociodemographic characteristics
Table 1 highlights the sociodemographic
characteristics of the mothers. The mean
(standard deviation (SD) age of the mothers
in the control group was 31 (6.92) years,
while the mean (SD) age of those in the case
group was 29 (6.53) years. The mean age of
the mothers differed significantly between
the two groups (p=0.002). For both groups of
participants, the mean (SD) number of assets
and rooms used for sleeping in the household
were 7 (1.85) and 2 (1.13), respectively. There
were no significant differences between the
mothers’ education, employment, drinking
water or toilet access. There was some
evidence to suggest a significant difference
in the mothers’ relationship status, with 33%
of the control group being single compared
with 41% of the case group (p=0.074). This
was also the case for dwelling type, with 2%
living in an informal dwelling in the control
group compared with 13% in the case group
(p=0.074).

Infant outcomes

The mean (SD) gestational age of the infants
in both the control and case groups was
39 (1.25) weeks. As shown in Table 2, there
were no significant differences in pregnancy
term in infants born 237 weeks gestation
before and during the pandemic. The
majority in both groups were born full term
(53%), followed by early term. The mean
birthweight of those in the control group was
3.12 kg, and 3.10 kg in the case group, with
no significant difference between the means.
The prevalence of low birthweight was 4%
in the control group and 11% in the case
group. The difference between the groups
was statistically significant (p=0.013). The
results of the regression analysis, as shown
in Table 3, indicate that those in the case
group were between two and three times
more likely to be born with low birthweight
(p=0.014) compared with the control group.

Discussion
This paper compares the prevalence of low
birthweight among infants born in Soweto,

SA, before and during the COVID-19
pandemic and national lockdown. In total,
4% of infants born before the pandemic
were born of low birthweight, compared
with 11% born during. Results from the
regression analysis indicate that infants born
>37 weeks’ gestation with no complications
during the pandemic were between two
to three times more likely to be born of
low birthweight compared with those born
before. This suggests that the COVID-19
pandemic and national lockdown indirectly
affected fetal growth and birthweight.

The national prevalence of low birthweight
in SA prior to the COVID-19 pandemic was
13%.1°1 In Gauteng Province, where the
study took place, this was slightly higher at
14.6%.1) Although the prevalence of low
birthweight in both groups in this study
was below the national average, the figures
presented by the National Department
of Health (NDoH) include infants who
were born prematurely and those who
experienced complications at birth, both

of which are strongly associated with low
birthweight.“#l In this study, we only
included infants who were born >37 weeks’
gestation with no reported complications.
If national statistics were to do something
similar, with an estimated 12.4% of infants
in SA born prematurely, it is likely that
the prevalence of low birthweight would
be lower and possibly closer to that of the
control group. The prevalence rate of 11%
in the case group thus suggests that the
pandemic has negatively affected in utero
growth in otherwise healthy infants.
Contrary to our findings, studies in high-
income countries found that the prevalence
of low birthweight actually decreased during
the pandemic.***” It is speculated that this
may be due to behaviour modifications,
such as working from home removing
the need and stress of a daily commute,
improved social distancing and personal
hygiene practices limiting the threat of
infection or illness, increased sleep and
rest while confined to the home, partner

Table 1. Sociodemographic characteristics of the mothers

Characteristic Control, n (%) Case group, n (%)
Relationship status*
Single 65 (32.66) 83 (41.29)
Committed 134 (67.34) 118 (58.71)
Mother education
<Grade 8 4(2.01) 6(2.99)
>Grade 8 195 (97.99) 195 (97.01)
Employment
Employed 52 (26.13) 43 (21.39)
Unemployed 147 (73.87) 158 (78.61)
Drinking water access
Piped 198 (99.50) 201 (100.00)
Other 1 (0.50) 0
Toilet access
Flush 190 (95.48) 195 (97.01)
Other 9 (4.52) 6 (2.99)
Dwelling type*
Formal 159 (79.90) 174 (86.57)
Informal 40 (20.10) 27 (13.43)
*p<0.10.
x* analysis conducted to compare outcomes between groups.
Table 2. Infant outcomes
Outcome Control, n (%) Case, n (%)
Pregnancy term
Early term 75 (37.69) 72 (35.82)
Full term 105 (52.76) 107 (53.23)
Late term 13 (6.53) 18 (8.96)
Post term 6(3.02) 4(1.99)
Low birthweight*
Yes 8 (4.02) 21 (10.45)
No 191 (95.98) 180 (89.55)
*p<0.05.

X’ analysis conducted to compare outcomes between groups.
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Table 3. Results from the regression analysis

Group OR 95% CI aOR 95% CI
Control - - - -
Case Ref. 2.79* 1.20 - 6.45 Ref. 2.92* 1.24 - 6.85
*p<0.05.
OR = odds ratio; CI = confidence interval; aOR = adjusted odds ratio.
Multivariable analysis controlling for mother age, relationship status and dwelling type.

presence and reduced exposure to air pollutants.*** Low-resource Conclusion

settings and middle-income countries such as SA have different
environments and individuals, particularly the poorest, and are
unlikely to experience the same benefits during lockdown as those
in high-income settings. For example, with approximately 58% of
dwellings in Soweto considered to be overcrowded,”! the possibility
of social distancing in the home remained low. In addition, working
from home is not possible for the majority in SA, with differences
between racial groups, formal and informal jobs and employment
sectors.l®! There is also evidence to suggest that the lockdown in
SA was associated with increasing unemployment and child and
household hunger.*”) Women in particular were disproportionally
affected, as not only was unemployment and job loss higher in women,
but they were also increasingly responsible for childcare duties when
schools and early child development centres were closed.*"

Further, while routine antenatal care attendance remained high
throughout lockdown, evidence from SA suggests that women
were delaying their first visit, with fewer attending antenatal care
before 20 weeks’ gestation in 2020 compared with 2019.5 In other
African countries, insufficient care and low attendance at maternal
health visits were reported® due to lack of transportation,
isolation, fear of the virus and confusion about what services
were being offered.** In SA, people reportedly changed their
health-seeking behaviours throughout lockdown by not seeking
care when needed, and by not accessing chronic medication.-
Their reasons for doing so included fear of COVID-19 infection,
no money or transport available, and fear of being arrested or
fined for leaving their homes.*”*8 Tt is possible that pregnant
women delayed their first antenatal visit for similar reasons. Low
attendance at routine antenatal health appointments increases the
risk of poor pregnancy outcomes,™ including low birthweight,2"!
and while women appeared to attend some appointments, by
delaying their first visit, they were unlikely to have attended the
recommended eight visits.

Being born with low birthweight can have a significant impact
on an individual throughout their life, including, but not limited
to, increased risk of dying in the first year of life, higher rates
of childhood illnesses, poor cognitive development and poor
growth.*¢) The high prevalence of low birthweight among
infants born 237 weeks’ gestation during the pandemic could
result in an increase in child stunting and a higher number of
children not reaching their full developmental potential.

Strengths and limitations

To our knowledge, this is one of the only studies in SA that has
assessed the indirect effects of the COVID-19 pandemic on fetal
growth and low birthweight. Having similar data from before
the pandemic was a key strength of the study. However, because
secondary data from previous studies were utilised, the variables
available were limited. For instance, maternal variables that may
contribute towards poor fetal growth, such as smoking, alcohol or
dietary habits, were not available. That said, the results of the study
do provide a useful indication of how the pandemic has indirectly
affected children in SA.

The results of this study highlight the fact that the COVID-19
pandemic indirectly affected fetal growth and increased the risk of
low birthweight in infants born during the national lockdown in
Soweto, SA. With low birthweight being a risk factor for stunting
and poor child development, there is a need to continuously measure
early child development and growth among infants born during the
pandemic to assess whether there is a need to intervene and provide
additional support to minimise negative effects.
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