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ABSTRACT
Background: The unfinished burden of poor maternal and child health contributes to the 
quadruple burden of disease in South Africa with the direct and indirect effects of the COVID- 
19 pandemic yet to be fully documented.
Objective: To investigate the indirect effects of COVID-19 on maternal and child health in 
different geographical regions and relative wealth quintiles.
Methods: We estimated the effects of COVID-19 on maternal and child health from April 2020 
to June 2021. We estimated this by calculating mean changes across facilities, relative wealth 
index (RWI) quintiles, geographical areas and provinces. To account for confounding by 
underlying seasonal or linear trends, we subsequently fitted a segmented fixed effect panel 
model.
Results: A total of 4956 public sector facilities were included in the analysis. Between April 
and September 2020, full immunisation and first dose of measles declined by 6.99% and 
2.44%, respectively. In the follow-up months, measles first dose increased by 4.88% while full 
immunisation remained negative (−0.65%) especially in poorer quintiles. At facility level, the 
mean change in incidence and mortality due to pneumonia, diarrhoea and severe acute 
malnutrition was negative. Change in first antenatal visits, delivery by 15–19-year olds, 
delivery by C-section and maternal mortality was positive but not significant.
Conclusion: COVID-19 disrupted utilisation of child health services. While reduction in child 
health services at the start of the pandemic was followed by an increase in subsequent 
months, the recovery was not uniform across different quintiles and geographical areas. This 
study highlights the disproportionate impact of the pandemic and the need for targeted 
interventions to improve utilisation of health services.
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Introduction

South Africa, as with many countries around the 
world, has experienced the devastating effects of the 
Corona Virus Disease 2019 (COVID-19) pandemic. As 
of July 2022, more than 4 million COVID-19 cases had 
been reported in South Africa while over a 100 000 
deaths were confirmed [1]. There have been reports 
that this number is an underestimate. Reports by the 
South African Medical Research Council show that 
excess mortality between May 2020 and May 2022 
was approximately 313 115 [2]. According to the 
World Health Organization (WHO), the pandemic 
and lockdown regulations instituted to decrease the 
spread of the virus have disrupted essential health 
services around the world [3].

In South Africa, lockdown was instituted on 
27 March 2020. Lockdown alert level 5 (between 
26 March and 30 April 2020) restricted international 
and domestic travel, commercial and business 

activity, events and gatherings in large numbers, 
and schools and universities attendance [4]. Under 
lockdown alert level 4 (between 1 May and 
31 May 2020), some business activities were allowed 
to resume and workers allowed to return to work. 
Subsequent alert levels were adjusted to allow more 
economic activities whilst social distancing activities 
were upheld to prevent resurgence of the virus.

While essential services such as health and sales of 
food were permitted during lockdown level 5 and 4 
and subsequent alert levels, the impact of the restric
tions on the provision of essential health care services 
is yet to be fully documented in South Africa. 
Globally, a number of studies have shown the impact 
of COVID-19 and the lockdown restrictions on 
access to different health services [5–11]. In China, 
inpatient and outpatient health services utilisation 
decreased significantly after the outbreak of the 
virus [6]. In Nepal, supply of essential services, 
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immunisation and maternity services were the most 
affected during the lockdown [7]. In Kenya, the pan
demic is said to have reduced inpatient utilisation 
and increased outpatient department (OPD) visits 
for sexual violence [8]. In Uganda, the pandemic is 
said to have indirectly increased pregnancy complica
tions such as eclampsia and stillbirths and premature 
births due to delayed care-seeking behaviour [12,13].

The indirect effects of the COVID-19 pandemic on 
health care services through restricted movements 
could reverse the health gains achieved in recent 
years especially when it comes to maternal and 
child health. Maternal and child health form part of 
the quadruple burden (including communicable and 
non-communicable disease, injury-related disorders) 
of disease in South Africa. In recent years, mortality 
rate in children under five years decreased from 41 in 
2012 to 32 per 1000 live births in 2018. The maternal 
mortality ratio decreased from 164 per 100 000 live 
births in 2012 to 109 in 2017 [14]. Prior to the 
pandemic, the goal for government was to reduce 
under-five mortality rate to less than 25 per 1000 
live births and maternal mortality rate to 100 per 
100 000 live births by 2025 [15]. The target for the 
Sustainable Development Goal (SDG) is to reduce 
maternal mortality to 70 per 100 000 live births.

In South Africa, previous studies have shown the 
impact of the pandemic on maternal and child 
health services at the provincial level whilst others 
have shown the impact at national level [16,17]. 
These studies, however, were limited to the first 6  
months of the pandemic which covered the first 
wave of COVID-19. It is not yet clear what the 
impact of subsequent waves has been on utilisation 
of health care services. In other countries, utilisation 
of services continued to decline during follow-up 
months of the pandemic whilst in others there was 
recovery. Given the mutative nature of the virus and 
the different lockdown restrictions that were intro
duced, it is important to document utilisation of 
routine healthcare services under different waves 
and lockdown restrictions.

Furthermore, the health impact of the pandemic 
on different socio-economic groups is not 

documented. In South Africa, access to maternal 
health services remains inequitable. Between 2008 
and 2012, the gap between wealthiest and poorest 
quartiles receiving antenatal care increased from 
5.7% to 16% [18]. Whilst the economic impact of 
the pandemic on different socio-economic class has 
been shown, it is still not clear what the health 
impacts have been. The aim of this study is to inves
tigate the indirect effects of COVID-19 on maternal 
and child health by different geographical regions and 
relative wealth quintiles.

Methods

This is a quantitative analysis of the indirect effects of 
COVID-19 on selected maternal and child health 
indicators in South Africa.

Data sources

We used data from the district health information 
system (DHIS2). The DHIS2 captures data on key 
indicators for routine monitoring and evaluation of 
healthcare provision in South Africa’s public facilities. 
Public facilities included fixed and mobile clinics 
(customised motor vehicle that travels to communities 
to provide healthcare services), community health cen
tres as well as hospitals funded by the government. 
Approximately 61% of the population access care in 
public health facilities [19]. Data was collected on 
a monthly basis from all public facilities in all nine 
provinces. For this analysis, data from January 2018 
to June 2021 were collected using Excel Microsoft 
Office Software (version plus 2016).

Variables

The main outcome variables are listed in Table 1. We 
selected these variables because they are routinely col
lected to monitor utilisation of maternal and child 
health services in the public sector. Other variables 
included the relative wealth index (quintile 1: poorest, 
quintile 2: poor, quintile 3: middle, quintile 4: wealthy, 

Table 1. Outcome variables and their definitions.
Variable name Definition

Full immunization Immunisation coverage for children under 1 year
Measles first dose Measles first dose for children under 1 year
Diarrhoea incidence Incidence of diarrhoea with dehydration in children under 5 years
Diarrhoea deaths Diarrhoea case fatality in children under 5 years
Pneumonia incidence Incidence of pneumonia in children under 5 years
Pneumonia deaths Pneumonia case fatality in children under 5 years
Severe acute malnutrition (SAM) incidence Incidence of severe acute malnutrition in children under 5 years
Severe acute malnutrition deaths Severe acute malnutrition deaths in children under 5 years
Facility deaths Death of children between 12–59 months in facility
First antenatal visit Antenatal first visit coverage
Delivery Delivery by women between the age of 15 and 19
Caesarean section Delivery by caesarean section
Maternal deaths Maternal deaths in facility

2 E. THSEHLA ET AL.



quintile 5: wealthiest), geography (urban, peri-urban, 
and rural) and the nine provinces.

Data analysis

The impact of the lockdown restrictions on the dif
ferent outcomes was estimated first by calculating 
changes in the outcomes across facilities, relative 
wealth index (RWI) quintiles and geographical areas 
and provinces. Subsequently, to account for con
founding by underlying seasonal or linear trends, 
we fitted a segmented fixed effect panel model. The 
analysis was stratified by RWI index, geographic area 
(urban/rural) and province. The RWI was adopted 
from Chi et al. (2021) who constructed the index 
using standardised set of questions from household 
surveys. Using housing characteristics such as roof 
material, rooms in house, floor material, and water 
supply, an RWI was calculated by taking the first 
principal component of the questions [20]. We 
adopted this approach because the estimates were 
more granular making it possible to match each facil
ity to an RWI within a 5 km radius.
The regression took the following general form:

yft ¼ α0 þ β1PreTrendt þ β2PostCovidt

þ
X11

i¼1
γi Monthi þ νf þ �ft 

Where yft is the outcome indicator, e.g., full immunisa
tion, α0 is the intercept, t indexes time starting from the 
beginning of the sample, i.e. January 2018, PreTrendt is 
a variable reflecting the number of months since 
January 2018, PostCovidt is the number of months 
since the first COVID wave (i.e. PostCovidt ¼ 1 in 

April 2020, PostCovidt ¼ 2 in May 2020 and so on), βi 
are the fitted model parameters, γi are the fitted seaso
nal coefficients and Monthi represents a corresponding 
month indicator (with December as the reference cate
gory). νf is a facility indicator which represent the 
unobserved underlying heterogeneity that the fixed 
effect model caters for, and �ft is an idiosyncratic 
mean zero error term. We estimated the impact first 
from April 2020 to September 2020 and then extended 
the analysis to June 2021. We used Python (version 3.6) 
software for data cleaning and analysis.

Results

Table 2 is a summary of the sample characteristics. 
A total of 4 956 public health facilities were included 
in the analysis. Clinics represented the majority 
(68.0%), while mobiles and hospitals accounted for 
17% and 10% of the facilities, respectively. Forty 
four percent of the facilities were situated in urban 
areas compared with 46.2% in rural areas. The 
Eastern Cape Province had the highest number 
(19.9%) of facilities followed by Kwazulu-Natal pro
vince with 17.3% of the facilities.

Child health indicators: immunization

Figures 1 and 2 show trends in full immunisation and 
measles first dose pre- and post-COVID. Full immu
nisation and measles first dose declined in April 2020 
coinciding with level 5 lockdown restrictions. A slight 
decreasing trend (observing 6-month moving aver
age) was observed for full immunisation in the 
months that followed even though the numbers 
increased after April 2020. For the full sample of 
facilities (Table 3), the mean change for full immu
nisation in absolute numbers was −5446 between 
April and September 2020 indicating a −6.99% rela
tive change. The mean change was highest in quintile 
5 (−8.8%) and lowest in quintile 1 (−4.1%). The 
impact was also high in urban (−7.8%) and peri- 
urban (−8.6%) as compared to rural areas (−5.3%). 
Mpumalanga province had the highest impact with 
a mean change of −13.2%. The relative mean change 
was low in Free State (−1.8%), Limpopo (−1.9%), and 
the Western Cape (−1.1%).

When the analysis was extended to June 2021 
(Table 3) to include the second wave, the impact was 
lower with a −0.7% mean change in all facilities. 
Quintiles 4 and 5 showed a positive mean change 
while quintiles 1 to 3 were negatively affected. 
Provinces such as Limpopo (−11.4%), Eastern Cape 
(−5.8%), and Northern Cape (−5.2%) which are mostly 
rural also showed a negative impact as compared with 
other provinces. While the results of the regression 
analysis were positive at facility level, the increase was 
not significant. For rural areas and 

Table 2. Sample characteristics.
Facility characteristics Frequency (Percentage)

Sample size 4 956
Facility type:
Clinic 3372 (68.0%)
Community Health Centre 266 (5.4%)
Hospital 486 (9.8%)
Mobile 832 (16.8%)
Geography:
Peri-Urban 486 (9.8%)
Rural 2289 (46.2%)
Urban 2181 (44.0%)
Province:
Eastern Cape 987 (19.9%)
Free State 354 (7.1%)
Gauteng 518 (10.5%)
KwaZulu-Natal 858 (17.3%)
Limpopo 648 (13.1%)
Mpumalanga 405 (8.2%)
Northern Cape 149 (3.0%)
North West 427 (8.6%)
Western Cape 610 (12.3%)
Relative wealth index quintile*
Quintile 1: Poorest (−0.79; −0.12) 1146 (23.1%)
Quintile 2: Poor (−0.12; 0.18) 1098 (22.2%)
Quintile 3: Middle (0.18; 0.46) 1020 (20.6%)
Quintile 4: Wealthy (0.46; 0.8) 1004 (20.3%)
Quintile 5: Wealthiest (0.8; 1.34) 688 (13.9%)

*Relative wealth index boundaries in parenthesis. 
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quintiles 2, the decrease was significant while quintile 3 
and peri-urban increased significantly (see Table G in 
Additional File).

For measles first dose, the impact was also negative 
between April and September 2020 with mean change 
of −2.4% in all facilities. A positive impact was shown 
in quintile 2, Free State and Limpopo province. When 
the analysis was extended to June 2021, the mean 
change in all facilities increased by 4.9%. Eastern 
Cape and Northern Cape provinces were the only 
provinces with a slightly negative change at −0.9% 
and −0.7%, respectively. The results of the regression 
analysis were positive but not significant except for 
quintile 1 (see Table H in Additional File).

Child health indicators: illness and mortality

A decreasing trend was observed over time for pneumo
nia, diarrhoea and SAM incidences (see Figures 3–5). 

The mean change between April and September 2020 
decreased in all facilities by −52.7%, −65.7% and −46.0% 
for diarrhoea, pneumonia and SAM, respectively (see 
Table A in Additional file). When the analysis was 
extended to June 2021, diarrhoea declined by −23.6%, 
pneumonia by −43.0% and SAM by −26.4%. Northern 
Cape, Mpumalanga and Eastern Cape were the only 
provinces with an increase in diarrhoea and SAM 
when the analysis was extended (see Table B in 
Additional file). For the regression analysis, the impact 
at facility level was positive but not significant for pneu
monia and diarrhoea. For diarrhoea, a negative signifi
cant impact was observed in quintile 1, while quintile 4 
and peri-urban showed a positive significant impact. For 
pneumonia, quintile 4 and peri-urban also showed posi
tive significant impact. The impact on SAM incidence 
was positive and significant except for quintile 3 which 
had less incidences when compared with incidence 
before lockdown restrictions (see Table I – K in 
Additional File).
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Figure 2. Measles first dose count over time.
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Figure 1. Full immunisation count over time.
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Mortality in the 12 to 59 months category was reduced 
by 32.0% in all facilities between April and 
September 2020. The highest reduction was observed in 
quintile 1 (−45.0%), peri-urban (−36.4%) and the Free 
State province (−66.7%). When the analysis was 
extended, a decline of −21.2% was observed. Quintile 1 
and rural had the highest reduction of approximately 
40% and 27.6%, respectively. In the Northern Cape and 
Free State, mortality was reduced by 33.3% whilst the 
North West province had the highest reduction (50.0%) 
(see Table 4). The regression analysis for mortality 
showed negative and significant impact in quintile 1 
and 2 and rural areas.

Mortality due to diarrhoea, pneumonia and SAM 
between April and September 2020 declined by 50.0%, 
42.3% and 44.1%, respectively, in all facilities. When the 
analysis was extended to June 2021, the impact was 
shown to be less with 22.8%, 30.0% and 26.9% for diar
rhoea, pneumonia and SAM, respectively, in all facilities 

(see Tables C and D in Additional File). The regression 
analysis for diarrhoea showed a significant decline only in 
quintile 1. At facility level the impact was positive but not 
significant. For pneumonia, the impact was positive and 
significant in quintile 4 and in peri-urban areas. For SAM, 
the results were positive and significant in all categories 
except for quintile 3 which was also negative but signifi
cant (see Tables I-K in Additional File).

Maternal indicators

Figures 6–9 shows trends in maternal health indica
tors pre- and post-COVID-19. Between April and 
September 2020, the relative change for all maternal 
indicators included in the analysis was positive when 
aggregated at the facility level. First antenatal visit, 
delivery by 15–19-year-olds, delivery by C-section 
and maternal deaths in facility increased by 0.7%, 
13.7% 8.9% and 18.3% respectively. First antenatal 
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Figure 3. Diarrhoea incidence and death count.
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Figure 4. Pneumonia incidence and death count.
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visits, however, declined in quintile 4 (−3.2%) and 
quintile 5 (−8.0%). Urban areas also showed a decline 
(−5.2%) in first antenatal visit as compared with 
other geographical areas, which were mostly positive. 
Eastern Cape, Free-State, Gauteng, Northern Cape, 
Western Cape and North West showed a reduction 
in the first antenatal visit. Delivery by C-section also 
declined in the Free-State. At facility level, an increase 
of 18% was reported for maternal mortality. When 
the analysis was extended to 2021, maternal mortality 
increased by 33%. First antenatal visits increased, 
while delivery in 15–19-year-olds and delivery by 
C-section remained positive but slightly less than 
during the first wave. Antenatal visits declined in 
Free-State (−7.3%), Northern Cape (−5.5%) and 
Gauteng (−5.1%) as compared with other provinces 

that showed an increase. Delivery by C-section also 
declined in Free-State (−1.3%) and North West pro
vince (−0.9%) (see Tables E and F in Additional File). 
The results of the panel regression analysis were not 
significant for all maternal health indicators (see 
Tables L-O in Additional File).

Discussion

The aim of this study was to investigate the indirect 
effects of COVID-19 on maternal and child health in 
South Africa. We first analysed the impact of 
COVID-19 from April to September 2020. This per
iod covered the first lockdown which had the most 
restrictions and the first wave which reached peak 
levels in July 2020. We further extended the analysis 

Table 4. Mean changes in 12-59 m deaths in facility.
April – September 2020 April 2020 – June 2021

Mean pre-COVID-19 
(Mean post-COVID-19)

Absolute 
(Relative Change)

Mean pre-COVID-19 
(Mean post-COVID-19)

Absolute 
(Relative Change)

All facilities
All facilities 153 (104) −49 (−32.0%) 151 (119) −32 (−21.2%)
Relative wealth index quintile
Quintile_1: Poorest 20 (11) −9 (−45.0%) 20 (12) −8 (−40.0%)
Quintile_2: Poor 29 (20) −9 (−31.0%) 29 (22) −7 (−24.1%)
Quintile_3: Middle 37 (26) −11 (−29.7%) 37 (28) −9 (−24.3%)
Quintile_4: Wealthy 34 (25) −9 (−26.5%) 33 (30) −3 (−9.1%)
Quintile_5: Wealthiest 33 (22) −11 (−33.3%) 32 (26) −6 (−18.8%)
Geography
Peri-Urban 11 (7) −4 (−36.4%) 11 (9) −2 (−18.2%)
Rural 29 (19) −10 (−34.5%) 29 (21) −8 (−27.6%)
Urban 112 (78) −34 (−30.4%) 111 (88) −23 (−20.7%)
Province
Eastern Cape 21 (14) −7 (−33.3%) 21 (15) −6 (−28.6%)
Free State 9 (3) −6 (−66.7%) 9 (6) −3 (−33.3%)
Gauteng 31 (21) −10 (−32.3%) 30 (27) −3 (−10.0%)
KwaZulu-Natal 29 (24) −5 (−17.2%) 29 (24) −5 (−17.2%)
Limpopo 23 (16) −7 (−30.4%) 23 (18) −5 (−21.7%)
Mpumalanga 11 (9) −2 (−18.2%) 11 (10) −1 (−9.1%)
North West 16 (7) −9 (−56.3%) 16 (8) −8 (−50.0%)
Northern Cape 3 (4) 1 (33.3%) 3 (4) 1 (33.3%)
Western Cape 9 (7) −2 (−22.2%) 9 (8) −1 (−11.1%)

Relative wealth index reported for 5km buffer for facility locations. 
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Figure 5. Severe acute malnutrition incidence and death count.
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to June 2021 to include the second wave that peaked 
in January 2021.

Our study results showed that at the start of the 
first lockdown, full immunisation and first dose of 
measles declined with the highest impact recorded in 
wealthier quintiles, and in urban and peri-urban 
areas. The most likely reason for this observation is 
the movement of individuals and households across 
provinces and rural and urban areas. In South Africa, 
the announcement of the first lockdown came with 
a grace period to allow movement across provinces 
and between cities and rural areas. According to 
Posel and Casale (2021), 16% of adults moved into 
a different household during the first phase of the 
lockdown, which could explain the change in utilisa
tion of services [21].

In the second period, wealthier quintiles picked up 
with positive mean changes, while poor quintiles con
tinued to be negative. Rural provinces including 
Limpopo, Eastern Cape, Mpumalanga and Northern 
Cape recorded a decline in immunisation compared to 
the other five provinces where immunisation increased 
though not to levels similar to pre-COVID period. The 
change in utilisation coincided with changes in the 
restriction of movements, which allowed travelling 
across provinces. During this period, 19.1% of indivi
duals surveyed by Statistics South Africa indicated that 
they returned to their usual province of residence after 
the initial lockdown [22]. The change in province of 
residence is expected as many migrants prefer to retain 
ties with their households of origin whilst working in 
other provinces or cities. The impact in mostly rural 
provinces where poverty is higher is similar to the data 
from other countries [23]. In Ethiopia and Kenya, 
while services were interrupted at the start of the 
pandemic, utilisation of services bounced back in sub
sequent months, though these analysis did not show 

the impact by different socioeconomic levels [8,24]. In 
South Africa, fear of contracting COVID-19 whilst 
using public transport and in health care facilities 
was reported which could explain the decline in utili
sation [25].

For measles first dose, whilst uptake was inter
rupted at the onset of the pandemic, the mean change 
in all facilities increased in the follow-up months 
except for Eastern Cape and Northern Cape which 
showed a slight decrease. The most likely reason for 
this bounce back is the prioritisation of services that 
require high immunisation coverage to prevent out
break [26,27]. Early on during the pandemic, field 
guides were provided by the National Department of 
Health to outline the process of catch-up of missed 
vaccinations as well as other child health interventions 
[28]. Our results were shown to be similar to what was 
observed in Kenya, Uganda and England where ser
vices were interrupted at the start of the pandemic but 
bounced back in the follow-up months [8,26].

The impact of COVID-19 on severe acute malnu
trition was significant at facility level. All quintiles 
with the exception of quintile 3 showed a significant 
increase in SAM. The increase in SAM is not surpris
ing as almost 23.6% of South Africans were affected 
by moderate-to-severe food insecurity in 2020 [29]. 
For diarrhoea and pneumonia, incidences and deaths 
in facilities declined when compared to the period 
before the pandemic. The highest reduction was 
observed between April and September 2020. The 
negative impact on diarrhoea was, however, signifi
cant only in quintile 1. This observation has been 
attributed to less time for social interaction in schools 
and the protective measures against COVID-19 (such 
as handwashing) which are also effective in reducing 
some infections. These results are also corroborated 
by Dorrington et al (2022) in a study that showed 

Figure 9. Maternal deaths in facility.
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a decline in non-COVID-19 mortality in infants and 
young children [29]. The results are also similar to 
studies in other countries that have shown a decline 
in incidences of infectious disease in children 
[30–33].

Whilst at facility level, antenatal visits, facility 
delivery in 15- to 19-year-olds, delivery by C-section 
and maternal mortality increased in absolute and 
relative numbers, the results were not significant. At 
the start of the pandemic, national guidelines were 
provided for care of mothers and new-borns [34,35]. 
The swift response of government in providing gui
dance could explain the minimal impact of the pan
demic on maternal services.

Limitations

Our study has strengths and limitations. The main 
limitation is that we only focused on utilisation in 
public health facilities. We therefore cannot ascertain 
whether the change in utilisation for example in 
wealthier quintiles was due to changes in utilisation 
in the private sector. The main strength of our study 
is that we were able to consider equity in utilisation 
of services through the use of RWI.

Conclusion

Maternal and child health form part of the quad
ruple burden of disease in South Africa. Our study 
shows that COVID-19 disrupted utilisation of child 
health services. While reduction in child health 
services at the start of the pandemic was followed 
by an increase in subsequent months, the recovery 
was not uniform across different quintiles and geo
graphical areas. This study highlights the dispropor
tionate impact of the pandemic and the need for 
targeted interventions to improve utilisation of 
health care services. Early interventions are there
fore needed to mitigate disruption of essential ser
vices to increase the use of health services such as 
immunisation during national crises.
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