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ABSTRACT
Objective  To assess the effect of lockdown during the 
2020 COVID-19 pandemic on daily all-cause admissions, 
and by age and diagnosis subgroups, and the odds of all-
cause mortality in a hospital in rural KwaZulu-Natal (KZN).
Design  Observational cohort.
Setting  Referral hospital for 17 primary care clinics in 
uMkhanyakude District.
Participants  Data collected by the Africa Health Research 
Institute on all admissions from 1 January to 20 October: 
5848 patients contributed to 6173 admissions.
Exposure  Five levels of national lockdown in South Africa 
from 27 March 2020, with restrictions decreasing from 
levels 5 to 1, respectively.
Outcome measures  Changes and trends in daily all-
cause admissions and risk of in-hospital mortality before 
and at each stage of lockdown, estimated by Poisson 
and logistic interrupted time series regression, with 
stratification for age, sex and diagnosis.
Results  Daily admissions decreased during level 5 
lockdown for infants (incidence rate ratio (IRR) compared 
with prelockdown 0.63, 95% CI 0.44 to 0.90), children 
aged 1–5 years old (IRR 0.43, 95% CI 028 to 0.65) and 
respiratory diagnoses (IRR 0.57, 95% CI 0.36 to 0.90). 
From level 4 to level 3, total admissions increased (IRR 
1.17, 95% CI 1.06 to 1.28), as well as for men >19 years 
(IRR 1.50, 95% CI 1.17 to 1.92) and respiratory diagnoses 
(IRR 4.26, 95% CI 2.36 to 7.70). Among patients admitted 
to hospital, the odds of death decreased during level 5 
compared with prelockdown (adjusted OR 0.48, 95% CI 
0.28 to 0.83) and then increased in later stages.
Conclusions  Level 5 lockdown is likely to have prevented 
the most vulnerable population, children under 5 years 
and those more severely ill from accessing hospital care in 
rural KZN, as reflected by the drop in admissions and odds 
of mortality. Subsequent increases in admissions and in 
odds of death in the hospital could be due to improved and 
delayed access to hospital as restrictions were eased.

BACKGROUND
The COVID-19 global pandemic has caused 
huge disruption to health systems world-
wide. As the number of cases of the novel 
coronavirus rose throughout 2020, health 
systems focused resources on to COVID-19. 

This led to global reductions in resources 
for non-COVID-19 services.1–4 Concurrently, 
governments attempted to reduce commu-
nity transmission with lockdowns, restricting 
movement and activities of populations. Such 
restrictions have had far-reaching impact on 
all aspects of society, including economies, 
education, unemployment, inequalities and 
health.5–7

The effects of these measures on progress to 
reach universal health coverage globally are 
largely unknown, but it is likely that progress 
in low-income and middle-income countries 
was adversely affected due to weak and under-
resourced health systems serving populations 
with high burden of both communicable and 
non-communicable diseases, as well as social 
and economic deprivation.8 Concerns have 
been voiced about the impact on HIV care, 
family planning services, and maternal and 
child health.9–11

A potential consequence of lockdowns is 
reduced utilisation for non-COVID-19 condi-
tions. Excess mortality during the pandemic 

Strengths and limitations of this study

►► Interrupted time series regression provides original 
insight into the impact of COVID-19 lockdown on 
hospital admissions and mortality in South Africa.

►► This paper complements recently published ev-
idence from the same catchment to give a fuller 
picture of access to multiple levels of healthcare in 
one population.

►► Hospital data provide only indirect evidence of ac-
cess to hospital care and reasons for changes in 
access.

►► Using data from one hospital in a rural, low-middle-
income setting in South Africa limits generalisability 
to other settings.

►► Small sample limits statistical power to detect 
changes in subgroups.
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that is not explained by direct mortality from COVID-19 
supports this concern.12 13 Predicted effects, both through 
reduced health service provision and reduced utilisation, 
include higher rates of mortality from vaccine-preventable 
diseases, HIV and tuberculosis in children aged under 
5 years and pregnant women.14–17

South Africa implemented a level 5 lockdown order 
at midnight of 26 March 2020.18 This prohibited non-
essential movement and closure of non-essential busi-
nesses, schools and services. Health workers were exempt 
from movement restrictions, as was accessing health 
services. However, this led to significant reductions in 
availability of transport and reductions in income, partic-
ularly for informal or non-essential workers. Restrictions 
were eased incrementally over time (figure  1).19–21 The 
lowest level of lockdown, level 1, was initiated on 21 
September22 and continued beyond the end of this study 
(20 October 2020).

Lockdown restrictions applied nationwide, including 
the KwaZulu-Natal province, despite COVID-19 cases and 
deaths only increasing after the end of May23 and peaking 
around 25 July. COVID-19 deaths peaked around 8 August. 
By 20 October daily cases and deaths in the province had 
decreased to less than 10 and 1 per million population, 
respectively. The effects of levels 5, 4 and 3 lockdown on 
the utilisation of primary care facilities in this mostly rural 
KwaZulu-Natal subdistrict have been reported by Siedner 
and colleagues.24 They found that level 5 lockdown was 
associated with a significant reduction in visits to primary 
care clinics for child health and in those under 5 years 
old, but not for total visits or for adult care.

In this study we investigated the effects of the lockdown 
measures during the COVID-19 pandemic on admissions 
to and deaths in the referral hospital serving the same 
clinics and population as the latter study. We focused 
particularly on admissions in subgroups stratified by 
age, sex and diagnosis as indicators of access to hospital 
care. We also compared the risk of in-hospital mortality 
before and after lockdown as an indicator of the severity 
of presenting illnesses. We hypothesised that lockdown 
measures would lead to reduced hospital admissions 
due to reduced mobility and would increase as lockdown 
restrictions were eased. We also hypothesised that risk 

of in-hospital mortality would increase if people with 
less severe illness were selectively deterred from going 
to hospitals or would decrease if those with more severe 
illness were selectively deterred.

METHODS
Study population
We performed secondary analysis of data collected by 
the Africa Health Research Institute (AHRI), located in 
a subdistrict of northern KwaZulu-Natal, uMkhanyakude 
District in South Africa. It is a largely rural district which 
is socioeconomically deprived, falling in the bottom 10 of 
all districts in South Africa in terms of education levels, 
employment, access to piped water and sanitation at 
home.25 The study population was patients admitted to 
Hlabisa Hospital from 1 January 2020 to 20 October 2020. 
It is the main referral hospital for 17 clinics in the subdis-
trict and is in an urban centre. Only 5% of the population 
hold medical insurance and so are mostly dependent on 
the hospital and clinics for their healthcare.25

Data collection
Data for each admission were captured prospectively by 
AHRI clinical research workers based in the hospital. 
These include demographic data of each patient, as 
well as admission, discharge and death diagnoses, coded 
according to the International Classification of Diseases 
(ICD-10) by trained nurses and recorded on an elec-
tronic database.26 Women admitted for elective caesarean 
section, antenatal care or other intrapartum care were 
included, excluding those admitted for normal vaginal 
deliveries.

Statistical analysis
Total admissions for the study period were stratified by 
age, sex and discharge diagnosis to demonstrate the 
typical case-mix at the hospital. To identify suitable regres-
sion models for estimating the effects of lockdown, we 
first graphically plotted the number of daily admissions 
and probability of death over time with locally weighted 
scatterplot smoothing (LOWESS).

Level 5 Level 4 Level 3 Level 2 Level 1 
26th March – 30th April 2020 1st – 31st May 2020 1st June  – 17th August 2020 18th August – 20th 

September 2020 
21st September 2020 

onwards 
• Essential travel only 

• Businesses closed 

• Schools closed 

• Transport restrictions 

• Alcohol ban 

• Some workplaces 

reopen 

• Outdoor exercise 

permitted 

 

• All workplaces & schools 

reopen 

• Public transport restarts 

• Physical distancing 

• Alcohol ban lifted 

temporarily until 12th July 

• Small gatherings of <50 

people 

• Leisure and social 

activities permitted 

• Alcohol ban lifted 

 

 

• Minimal restrictions 

• All activities to be 

physically distanced 

and mask-wearing 

 

Figure 1  Levels of national COVID-19 lockdown during 2020 in South Africa.
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We used interrupted time series linear regression to 
estimate the effects of lockdown on the number of daily 
admissions to hospital. We first calculated the number of 
admissions each day then analysed the aggregated data at 
day level. These analyses were carried out for all admis-
sions and for subgroups defined by age, sex and diagnosis. 
We used two sets of regression models to estimate the 
effect of lockdown on hospital utilisation, one estimating 
step changes in daily admissions or odds of death during 
each level of lockdown compared with prelockdown, and 
the other estimating linear time trends over the entire 
lockdown period.

To estimate absolute changes in the mean number 
of daily admissions between each level of lockdown, 
compared with the prelockdown period, we used the 
following model:

	﻿‍ Yt = β0 + β1L5 + β2L4 + β3L3 + β4L2 + β5L1 + β6−11Z ‍�

‍Yt ‍is the daily number of hospital admissions. ‍β0‍ is the 
mean daily number of visits or admissions immediately 
before lockdown (the regression intercept). L5, L4, L3, L2 
and L1 are binary dummy variables indicating each stage 
of lockdown, and their coefficients (‍β1 − β5‍) are mean 
differences from the prelockdown period; differences 
between successive levels were the differences between 
the corresponding coefficients. Z is a vector of dummy 
variables representing day of week.

The regression equation to estimate the continuous 
time trend before and after level 5 lockdown and the step 
change at the start of level 5 was as follows:

	﻿‍ Yt = β0 + β1T + β2Xt + β3TXt + β4Z ‍�

‍Yt ‍, ‍β0‍ and Z are the same as in the previous equation. 
‍β1‍ is the weekly change in daily admissions before lock-
down (ie, coefficient of the slope before lockdown) and ﻿‍T ‍ 
represents the number of weeks before or after lockdown. 
‍β2‍ is the step change in number of admissions immedi-
ately after level 5 lockdown on 27 March 2020. ‍Xt‍ repre-
sents the prelockdown and postlockdown periods coded 
as a binary variable. ‍β3‍ is the change in trend after lock-
down. ‍TXt ‍ is the time–lockdown interaction term; ‍β1 + β3‍ 
is thus the time trend after lockdown. We used the results 
of each analysis to graphically plot predicted continuous 
time trends and step changes.

We used Poisson regression to estimate relative changes 
and then used linear regression to estimate absolute 
changes in daily admissions associated with lockdown 
for both models. We plotted frequency distributions of 
residuals of linear regression models, overall and in 
subgroups, to assess their normality. Predicted values 
from the linear regression models with continuous time 
trends were plotted against the number of weeks before 
and after lockdown.

The odds of in-hospital mortality among admitted 
patients were investigated using equivalent logistic regres-
sion models (with ‍Yt ‍ representing log odds of death). 
These analyses were at the level of individual admission, 
with robust adjustment for intraperson correlation of 

outcomes during repeated admissions. Age, sex and diag-
nosis (ICD-10 chapter) were added as covariates instead 
of carrying out separate analyses for each subgroup. To 
graphically plot changes in probability of death before 
and after the start of level 5 lockdown, we calculated the 
probability of death each week using a linear regression 
model equivalent to the second equation.

As a sensitivity analysis, to assess the effect of seasonal 
confounding, we extended the study period to the start 
of 2019 and added calendar month as covariates to each 
model.

We use a 5% significance level and 95% CI. Analysis was 
carried out with Stata V.16.0.

Patient and public involvement
There was no patient or public involvement in this study.

RESULTS
There were 6173 admissions by 5848 individuals to the 
study hospital from 1 January 2020 to 20 October 2020 
(table  1). Of the admissions 4.7% (n=291) resulted in 
death. Of all admissions, 59.4% were aged 20–45 years 
old (n=3664), and more admissions were among females 
compared with males (77.6% vs 22.4%, n=4788 vs n=1385). 
The most common reasons for admission were maternal 
or neonatal conditions (32.0%, n=3271), communicable 
diseases (CDs) (21.6%, n=2203) and non-communicable 
diseases (NCDs) (14.2%, n=1455). Ninety-two admissions 
were identified as having COVID-19, of which 66.3% 
(n=61) occurred during level 3 lockdown and 21.7% 
(n=20) during level 2 lockdown. LOWESS plots of crude 
time trends in admissions and mortality during 2019 
and 2020 are shown graphically in online supplemental 
figures 1–3.

The incidence rate ratios (IRRs) of daily admissions 
between each level of lockdown are shown in table  2. 
All-cause daily admissions did not change significantly 
between levels, although they increased slightly from 
levels 4 to 3 (IRR 1.17, 95% CI 1.06 to 1.28).

However, there were statistically significant changes 
among subgroups of patients. Daily admissions decreased 
significantly during level 5 lockdown for infants (IRR 
0.63, 95% CI 0.44 to 0.90), children aged 1–5 years old 
(IRR 0.43, 95% CI 028 to 0.65) and respiratory diagnoses 
(IRR 0.57, 95% CI 0.36 to 0.90). In infants this represents 
a reduction in the incidence rate from 1.46 to 0.91 admis-
sions per day, which did not recover by the end of the 
study, with 0.42 admissions per day during level 1 lock-
down. The same trend was seen in children aged 1–5 years 
old, with an incidence rate before lockdown of 1.07 per 
day, reducing to 0.43 admissions per day during level 5, 
and not recovering by level 1 with an incidence rate of 
0.61 per day. The most common reasons for admission in 
infants were neonatal conditions (42.6%), gastroenteritis 
(18.6%) and pneumonia (9.5%). In children aged 
1–5 years old they were injuries (32.1%), gastroenteritis 
(15.0%) and pneumonia (10.6%).
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From level 4 to level 3, admissions increased signifi-
cantly for men aged over 19 (IRR 1.50, 95% CI 1.17 to 
1.92), individuals 20–45 years old (IRR 1.19, 95% CI 1.05 
to 1.34) and respiratory diagnoses (IRR 4.26, 95% CI 2.36 
to 7.70).

From level 2 to level 1, admissions decreased signifi-
cantly for maternal and neonatal diagnoses (IRR 0.74, 
95% CI 0.64 to 0.86), NCDs (IRR 0.76, 95% CI 0.60 to 
0.96) and injuries (IRR 0.54, 95% CI 0.34 to 0.86). As a 
sensitivity analysis, admissions from 1 October onwards 
were excluded to test if this finding was due to data collec-
tion or upload delays in ICD-10 coding. The decrease 
seen in NCDs persisted but became non-significant 
(IRR 0.79, 95% CI 0.56 to 1.11). Maternal and neonatal 
admissions no longer decreased (IRR 1.00, 95% CI 0.83 
to 1.22). Admissions for injuries continued to decrease 
(IRR 0.43, 95% CI 0.19 to 0.94). There were no statisti-
cally significant changes in these subgroups during the 
earlier stages of lockdown. Daily number of admissions 
in individuals aged 6–19, 45–65 and over 65 years old and 
for adult women and CDs did not change significantly at 
any stage of lockdown.

Linear regression models of these step changes 
produced similar results (online supplemental table 
1). Residuals of linear regression models were approxi-
mately normally distributed. Poisson and linear regres-
sion models of continuous time trends before and after 
the start of level 5 lockdown produced similar results, 
although some differences became non-significant 
(online supplemental tables 2 and 3, figures 2 and 3).

Among patients admitted to hospital, the odds of 
death decreased substantially and significantly during 
level 5 lockdown compared with prelockdown (adjusted 
OR 0.48, 95% CI 0.28 to 0.83), then increased from 
level 5 to level 4 (OR 1.94, 95% CI 1.01 to 3.71), did 
not change from level 4 to level 3 (OR 0.84, 95% CI 
0.51 to 1.39), increased from level 3 to level 2 (OR 1.74, 
95% CI 1.15 to 2.63), and then did not change during 
level 1 (table  3). These changes were not affected by 
adjustment for age, sex or diagnosis, except that adjust-
ment for diagnosis increased the ORs for levels 4 vs 5 
and levels 2 vs 3 and made them statistically significant 
(table 3 and online supplemental table 4). Figure 4 illus-
trates the large decrease in probability of death imme-
diately after the start of level 5 lockdown, which then 
increases over time.

Sensitivity analysis with adjustment for calendar month, 
including admissions from the start of 2019, did not 
substantially alter the direction of changes in daily admis-
sions or effect size seen during lockdown. For example, 
admissions in children aged 1–5 still decreased signifi-
cantly at level 5 lockdown (IRR 0.45, 95% CI 0.29 to 0.68) 
when data from 2019 were included in analysis. However, 
these results are not included as LOWESS plots identified 
an overall decrease in admissions since the start of 2019 
and this may have exaggerated the effect size seen during 
lockdown.Ta
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DISCUSSION
In this analysis of hospital admission and hospital mortality 
in a mostly rural South African setting, national lockdown 
was not associated with reductions in all-cause daily admis-
sions. Total admissions, and of adult men, increased from 
level 4 to level 3. Numbers of admissions in adult women, 
individuals over 45 years old and 6–19 years old, and for 
CDs were mostly unchanged after lockdown. However, 
admissions for children under 5 fell sharply during level 5 
lockdown and remained low. During the final level 1 lock-
down, admissions for maternal and neonatal conditions, 
NCDs and injuries dropped significantly compared with 
level 2, despite no significant changes during the earlier 
levels of lockdown. Risk of in-hospital mortality halved 
during level 5 lockdown then increased to prelockdown 
rates.

These observed changes could be due to changes in 
the health of the local population, or to lockdown restric-
tions, or both. However, the magnitude of changes over a 
relatively short period and the small number of reported 
COVID-19 admissions suggest that changes in access to 
hospital care are likely to have been influential. Reduced 

access to hospital during lockdown could be due to a 
combination of factors including mandatory restrictions 
on movement, fear of being infected and inability to pay 
for transport due to lost income (hospital care is free to 
users). Availability of ambulance transport from home to 
hospital is limited. Expense of transport and travel time 
are known barriers to care in this population and are 
likely to have been exacerbated by restrictions on public 
transport during lockdown.27 28

Our findings that all-cause hospital admissions did 
not fall but that admissions of children under 5 years 
old decreased were consistent with findings of Siedner 
and colleagues24 on primary care visitations in the same 
population. However, in the present study under-5 
hospital admissions did not increase to normal after level 
5, unlike primary care visits which did.24 Reasons for 
reduced admissions in under-5s could include reduction 
in circulating viral illnesses following school closures, 
or reduction in injuries as children spend more time at 
home during the strict lockdown measures of level 5. It 
is unlikely that other seasonal factors such as respiratory 
viruses or reduction in vitamin D levels are the reasons for 

Figure 2  Admissions to Hlabisa Hospital from January 2020 to October 2020 for all reasons, by sex and age. Scatter plot 
represents the number of admissions per day for (A) all admissions, (B) men over 19 years old, (C) women over 19 years old, 
(D) age <1 years old, (E) age 1-5 years old, (F) age 6-19 years old, (G) age 20-45 years old, (H) age 46-65 years old and (I) age 
>65 years old. Black line represents fitted linear regression model with adjustment for day of week, before and after lockdown. 
Dashed lines represent CIs of the fitted model. Red line represents the beginning of lockdown level 5.
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the decline in admissions, as lockdown started in the late 
summer months.29–31 More concerningly, it could signify 
that unwell children were not being taken to hospital 
by caregivers for acute illnesses such as pneumonia or 
gastroenteritis, among the most common diagnoses in 
these age groups. This could explain the concurrent drop 
in respiratory admissions, particularly given that a large 
proportion of respiratory admissions were in children 
and most were due to pneumonia (table  1). Reduced 
access to hospital during level 5 lockdown thus appears to 
affect children more than other subgroups, highlighting 
the vulnerability of children and their dependence on 
carers, who might have been concerned about protecting 
their young children and themselves from COVID-19 
infection.

Similar reductions in paediatric admissions for respi-
ratory disease were reported during the early pandemic 
in China, and decreased emergency department atten-
dance was reported in Victoria, Australia.32 33 Modelling 
by Roberton and colleagues17 predicted that COVID-19 
could cause at least 253 500 additional child deaths in 
low-income and middle-income countries, 41% of which 
would be attributable to reduced acute care for childhood 
illnesses, such as antibiotic treatment of pneumonia. The 
leading causes of child mortality in this low-income popu-
lation are acute respiratory infections, HIV-related illness, 
neonatal pneumonia, diarrhoeal disease and pulmonary 
tuberculosis, also among the most common reasons for 
admission to Hlabisa Hospital in under-5s.34 Reduction in 
access for treatable illnesses in children may thus have led 
to preventable mortality during lockdown.

These results suggest that admissions for individuals 
over 45 years old, CDs and injuries remained stable 
despite the significant restrictions during lockdown. This 
is unlike other regions in South Africa which saw reduc-
tions in surgical admissions in the North West Province 
and prenatal antiretroviral pre-exposure prophylaxis 
visits in the Western Cape.35 36

The KwaZulu-Natal provincial health department 
reported that by 11 April the cumulative incidence of 
COVID-19 in uMkhanyakude District was 21, with no 
deaths.37 By 5 August the cumulative incidence had 
risen to 1513 cases, accounting for 1.7% of cases in 
the province. The daily incidence rate was less than 50 
cases per 100 000 population.38 This was despite a peak 
in incidence of cases nationally in July.23 Respiratory 
admissions in this study population (which excluded 
COVID-19) peaked during level 3, which coincides with 
the peak in COVID-19 incidence in KwaZulu-Natal. It 
is possible that undiagnosed COVID-19 presenting as 
pneumonia could account for some of this increase. 
The majority of admissions with a primary diagnosis of 
COVID-19 also occurred during level 3 at Hlabisa, and 
the combination of both diagnosed and undiagnosed 
COVID-19 may also partly account for the increase in 
admissions in men and individuals aged 20–45 years old 
during level 3 lockdown.

A possible explanation for the increase during level 3 
could be migration into the area, if urban workers moved 
back to their rural homes when transport restrictions 
eased during level 3 lockdown.39 However, Siedner and 
colleagues24 interrogated local longitudinal primary care 

Figure 3  Admissions to Hlabisa Hospital from January 2020 to October 2020, by discharge diagnosis. Scatter plot represents 
the number of admissions per day for (A) maternal and neonatal, (B) NCDs, (C) CDs, (D) njuries and (E) respiratory diagnoses 
Black line represents fitted linear regression model with adjustment for day of week, before and after lockdown. Dashed lines 
represent CIs of the fitted model. Red line represents the beginning of lockdown level 5. CDs, communicable diseases; NCDs, 
non-communicable diseases.
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attendance data and did not find evidence of substantial 
migration. The temporary lifting of the ban on alcohol 
sales at the beginning of level 2 lockdown20 could have 
led to an increase in alcohol-related admissions in these 
sugroups, but admission for injuries or NCDs, which are 
often alcohol-related, did not change significantly during 
level 2 lockdown. Admissions for NCDs and injuries also 
did not decrease significantly at the beginning of the 
lockdown when the alcohol ban commenced, as seen in 
Western Cape and Cape Town.36 40

A major finding of this study is the large reduction 
in all-cause mortality during level 5 lockdown, despite 
resilience in admission numbers overall. This supports 
our hypothesis that the sickest people may have been 
disproportionately unable to access hospital care as 
needed and died at home as opposed to hospital, or 
presented late to hospital, resulting in increasing 
mortality from level 4 onwards. Reductions in numbers 
of admissions in the sickest may have been offset 
by the observed increases in admissions of younger, 
healthier adults. The South African Medical Research 
Council reported 7729 excess deaths in KwaZulu-Natal 
from 6 May to 10 November 2020, compared with the 
same dates during previous years, which was much 
more than the number of COVID-19 cases reported.41 
These excess deaths were probably due both to undiag-
nosed COVID-19 and to undertreatment of other life-
threatening conditions.41 42 It is thus likely that reduced 
utilisation by the sickest may have resulted in prevent-
able death outside of hospital—most concerningly this 
may be in the under-5s as this group was not accessing 
care for diseases which are a leading cause of mortality 
in the region. Further analysis of local demographic 
data on rates and place of death during lockdown may 
elucidate this finding.Ta
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Figure 4  Probability of death among all admissions each 
week: observed and predicted by interrupted times series 
linear regression model. Scatter plot represents probability 
of death each week. Black line represents fitted linear 
regression model with adjustment for day of week, before 
and after lockdown. Dashed lines represent CIs of the fitted 
model. Red line represents the beginning of lockdown level 5.
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Limitations of this study include only analysing admis-
sions up until 20 October 2020, before the pandemic 
had resolved globally and the second waves of COVID-19 
cases were beginning.43 Therefore, the impact of the 
epidemic on long-term healthcare utilisation or hospital 
mortality cannot yet be assessed in this study. Our analysis 
is restricted by a relatively small data set from one district 
hospital, which may have limited the power of our study 
to detect the effects of lockdown, particularly in subgroup 
analysis such as in young children and the generalisability 
to other secondary care settings. While there were no 
other known significant events during lockdown in the 
region likely to have influenced utilisation of hospital 
care, we cannot exclude changes in disease epidemiology 
and subsequent healthcare demand, weather or sociocul-
tural factors, which may account for the results.

Further work should focus on the impact of COVID-19 
on access to children’s health services. They appear to 
have a lower risk of acquiring and suffering from severe 
COVID-19,44–46 but the implications of strict lockdowns 
on young children’s access and utilisation of healthcare 
in low-income settings for acute illnesses are concerning. 
This study cannot evaluate the reasons for reduced health-
care utilisation in children in this population. However 
potential solutions may include payback schemes for 
emergency transport costs (to offset the heightened costs 
during lockdown). The use of social media may also offer 
effective means of encouraging parents to seek care at 
local primary clinics, from where they could be trans-
ported to hospital if necessary.

Twitter Dickman Gareta @dickmangareta
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