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Figure 1  Antenatal indicators for Kawempe National Referral Hospital (KNRH), July 2019 to December 2020. Interrupted time-
series analyses with generalised least square regression for antenatal clinic services. (A) Antenatal clinic (ANC) attendance total 
attendances and rates of interventions as a proportion of total ANC attendance for: (B) ANC iron administration, (C) ANC folic 
acid administration, (D) ANC intermittent antimalarial prophylaxis (IPTP) administration, (E) ANC blood pressure measurement, 
(F) ANC tetanus toxoid administration, (G) ANC HIV testing. (H) Number of women attending prevention of mother to child 
transmission of HIV (PMTCT) services as part of ANC, before, during and after the COVID-19 lockdown in KNRH. Red dots 
represent numbers/rates per month. Blue lines connect the red dots to display the observed monthly trend. Red solid lines 
represent the fitted regression models. Red dashed lines represent the counterfactual scenario.
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was no increase in the rates of maternal death over the 
course of the study (figure 2A–G).

Care of the newborn
Prior to lockdown, there was a median of 700 admis-
sions per month to the neonatal unit (NICU) (IQR 
652–706) and a neonatal mortality rate of 39.6/1000 live-
births (IQR 34.6–50.7). During lockdown, there was an 
increasing rate of NICU admissions of 5.6% (0%–11%; 
p=0.06). At the end of lockdown, the neonatal mortality 
rate increased by 10 neonatal deaths per 1000 livebirths/
month (IQR 2–10; p<0.001) (figure 3A,B).

Postnatal care
The median number of women receiving immediate 
routine postnatal care services (within 24 to 48 hours of 
delivery) pre-COVID was 1873 (IQR 1823–1993). There 
were no cases of COVID-19 during this study.

Child health services
Immunisations were offered on all nine scheduled 
immunisation days in every month in 2019 and 2020. 
The median number of immunisation clinic attend-
ances in the pre-COVID period was 5871 (95% CI 5643 
to 6094). Since the lifting of lockdown, there have been 
960 fewer monthly attendances (771 to 2248; p=0.04)
(figure 3C). There was no change in the rate of children 
receiving Bacille Calmette-Guerin (BCG) at birth, oral 
polio, pneumococcal or rotavirus vaccines since the end 
of lockdown, although fewer children now attend the 
immunisation clinic. The increase in the rate of measles 
vaccine receipt is due to a catch-up campaign after a long 
stockout (online supplemental figure 1).

There was a decline in the number of children 
being treated for pneumonia, malaria and diarrhoea 
(figure 3D–F). There was an increase in the number of 
children treated for malnutrition after lockdown (online 
supplemental table 1). We do not have data on infant or 
child mortality during the period.

Sexual and reproductive health
There was a decrease in the number of women receiving 
the contraceptive pill (13.6 more women; 95% CI 8.8 to 
18.5; p<0.001) after restrictions were lifted. There were 
no changes to the number of women receiving intrau-
terine devices, although numbers recorded are small 
(figure  4A,B). The number of sterilisation procedures 
and number of women treated for sexually transmitted 
diseases remained low both pre and postlockdown. The 
number of abortions and sterilisations related to abor-
tions increased by 338 (95% CI 58 to 619 more proce-
dures; p=0.04) at the start of lockdown.

Availability of medicines
Several shortages were noted in medication and vacci-
nation availability both prelockdown and postlockdown, 
which may have affected the ability to deliver effective 
services (figure 5).

DISCUSSION
Despite calls for the prioritisation of antenatal services 
and the consideration of the indirect impacts of lockdown 
restrictions on maternal health,9 12 29 30 the data from our 
study highlight that maternity, sexual and reproductive 
health, newborn and child health services were severely 
affected by COVID-19 restrictions.

Similar to our findings, facilities in rural Uganda saw 
a drop in antenatal attendances,31 as have hospitals 
in Kenya, Ethiopia, Zimbabwe and Rwanda in the first 
months of the pandemic.32–39 The aim of preventative 
services is to reduce maternal and newborn morbidity 
and mortality and any reduction in their availability can 
give an indication of the potential longer term impacts—
including increased rates of maternal anaemia, puerperal 
sepsis, stillbirth, low birth weight, preterm birth, malaria 
infection, pre-eclampsia/eclampsia, mother to child 
transmission of HIV and neonatal tetanus.40 Our study did 
not see an increase in maternal mortality despite fewer 
ANC attendances. This could be due to more women 
delivering in the community, as has been reported else-
where;41 however, our delivery rates remained constant 
throughout the period of study, suggesting that there 
may be alternative reasons for these findings, including 
increased maternal and neonatal morbidity, rather than 
mortality.

There are many proposed reasons why the ANC service 
and immunisation clinic attendances decreased so dras-
tically during the lockdown. The national guidance 
at the start of the pandemic resulted in the closure of 
public transport, which a large proportion of patients 
rely on to access healthcare facilities, hence impacting 
their physical ability to access care, as has been reported 
in Uganda31 42 and in other countries.32 36 38 41 Other 
themes which have been reported to have affected atten-
dances are the lack of healthcare staff, fear of infec-
tion, disruption of services due to COVID-19, lockdown 
orders restricting movement and the increased price of 
transport.35 43 These themes have been highlighted in 
other studies in the region,31 38 42 indicating the need 
to consider the implications of lockdown measures on 
public confidence in healthcare in future emergencies. 
The impacts of such public health measures must also be 
considered as to how they impact within different socio-
economic contexts, as changes to service use during the 
pandemic have not been universal, impacting more on 
those in lower socioeconomic circumstances.43

While the number of ANC visits decreased, our delivery 
rate did not decline by the same amount. Kawempe 
hospital caters for a population of 2 million people, 
yet the number of women attending four ANC visits 
remains below 90%, although the majority of women 
in Kampala still deliver in hospital (94%).44 This data 
suggest that ANC and hospital delivery are not seen as a 
continuum of care in our setting and could account for 
the phenomenon of increased deliveries despite fewer 
ANC visits. Alternatively, fear of contracting COVID-19 in 
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Figure 2  Labour and delivery indicators for Kawempe National Referral Hospital (KNRH), July 2019 to December 2020. 
Interrupted time-series analyses with generalised least square regression for (A) total deliveries, (B) caesarean sections, (C) 
haemorrhage related to labour and delivery, (D) maternal mortality, expressed as rate per 100 000 maternities, (E) stillbirth rate 
as a percentage of deliveries, (F) preterm birth rate as a percentage of total livebirths, (G) low birth weight as a percentage of 
total livebirths, before, during and after the COVID-19 lockdown in KNRH. Red dots represent numbers/rates per month. Blue 
lines connect the red dots to display the observed monthly trend. Red solid lines represent the fitted regression models. Red 
dashed lines represent the counterfactual scenario.
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the community may have influenced the decision to give 
birth in a hospital environment.

The COVID-19 pandemic has impacted on childbirth 
and deliveries across the region,5 45 with some reports of 
decreased hospital deliveries.32–34 Facilities in Kenya have 
reported an increase in the number and rate of C sections 
and fresh stillbirths,36 increased PPH33 and an increase 
in maternal deaths, disproportionately affecting adoles-
cents.36 While an increase in stillbirth and preterm birth 

was seen in our population at the end of lockdown, this 
was not significant. The age of the pregnant woman was 
not included in our data set and may shed a valuable light 
on any population-level disparities in outcomes. Similar 
to other studies from Africa,32 34 38 41 43 we advocate for 
prioritising safe and effective antenatal, intrapartum and 
postnatal in for future health emergencies.

The rise in neonatal deaths, low-birth-weight babies 
and NICU admissions are likely a result of the lack of 

Figure 3  Neonatal and child health indicators for Kawempe National Referral Hospital (KNRH), July 2019 to December 2020. 
Interrupted time-series analyses with generalised least squaresregression for (A) neonatal intensive care unit admissions, 
(B) neonatal mortality rate expressed a rate per 1000 livebirths, (C) immunisation clinic attendance, (D) inpatient pneumonia 
treatment, (E) inpatient diarrhoea treatment and (F) inpatient malaria treatment, before, during and after the COVID-19 
lockdown in KNRH. Red dots represent numbers/rates per month. Blue lines connect the red dots to display the observed 
monthly trend. Red solid lines represent the fitted regression models. Red dashed lines represent the counterfactual scenario. 
NICU, neonatal intensive care unit; SCBU, special care baby unit.
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ANC from March to May.40 Sudden sharp changes in 
neonatal outcomes have been reported in South Africa, 
where an increase in neonatal mortality was linked to the 
disruption of services and diversion of resources due to 
COVID-19 necessities.46 As seen with our data, a hospital 
in Malawi found an increase in babies born earlier and 
at lower birth weights, however, the same study did not 
find this in a Zimbabwean hospital,47 suggesting there are 
differences between countries that remain unexplained.

A decrease in children attending hospital, as seen in 
our findings, was also seen in South Africa46 and Ethi-
opia.39 This is likely also associated with fear of attending 

healthcare settings, inaccessibility, and a reduction in 
self-referrals, as seen with ANC.39 Conversely, there was 
an increase in malnutrition attendances, likely due to the 
societal impacts of COVID-19 restrictions on child health 
and nutrition.48 The lack of therapeutic foods available 
may have been affected by border closures and trade 
restrictions, in a similar manner to medication avail-
ability in Nigeria.49

The reduction in immunisation clinic attendances 
in our cohort puts an estimated 20 000 children at risk 
of mortality from vaccine-preventable diseases such as 
tetanus and polio.50 Uganda was declared polio-free in 

Figure 4  Sexual and reproductive health service indicators for Kawempe National Referral Hospital (KNRH), July 2019 to 
December 2020. Interrupted time-series analyses with generalised least square regression for (A) oral contraceptive recipients, 
(B) Intrauterine Devices (IUD) insertions, (C) abortions and (D) incomplete abortions, before, during and after the COVID-19 
lockdown in KNRH. Red dots represent numbers/rates per month. Blue lines connect the red dots to display the observed 
monthly trend. Red solid lines represent the fitted regression models. Red dashed lines represent the counterfactual scenario.

Figure 5  Medicine and vaccine unavailability in the prelockdown and postlockdown periods. Overview of medicine stockouts 
by month. Coloured blocks indicate no stocks available, black lines indicate start and end of lockdown. ORS, oral rehydration 
salts 
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2010.51 However, the situation remains precarious due 
to the possibility of imported virus from surrounding 
countries where polio is not yet irradicated.52 The like-
lihood of a potential infectious disease outbreak can be 
predicted based on the proportion of coverage lost by 
a period of reduction in immunisations, and The WHO 
estimates that at least 80 million children will be at risk 
of diseases like tetanus, polio, diphtheria and measles 
due to disruption of vaccination programmes during 
the pandemic.53 A reduction in the uptake of childhood 
immunisations was also seen in England,54 Singapore55 
and Brazil56 at the start of the pandemic, highlighting 
the universal impact of COVID-19 on child health. The 
follow-up response to vaccine catch-up in this pandemic 
is of key importance in mitigating future outbreaks and 
further impacts on child health.57 58

While our data show some resiliency in sexual health 
and contraceptive services, the reduction in HIV clinic 
attendances is worrying and requires further outreach 
work to ensure the provision of care. PMTCT services 
bounced back quickly, in part due to international funding 
support mechanisms in place, such as that from United 
States Agency for International Development (USAID).59 
Sexual and reproductive health services have also been 
impacted across other East African nations. Facilities in 
Kenya and Ethiopia reported that contraceptive services 
were limited and decreases were seen in family planning 
attendances due to the closure of services,34 39 although 
national data from Kenya show no change overall in the 
usage of services.36

Clinical and research implications
While the effects of COVID-19 are wide ranging, the 
continuation of changes to antenatal services, maternal 
and neonatal outcomes and reduced number of children 
being treated for pneumonia and malaria in hospital 
through to December 2020 may also be influenced by 
other social factors. Many staff and patients were affected 
by restrictions to movement in October and November 
2020 due to political campaigning and riots relating to 
the presidential elections. This highlights the suscepti-
bility of health and healthcare services to wider events, 
reinforcing the need for resilience and planning going 
forward.

Strengths and limitations
Although the limitations of this study lie in the use of 
data from a single site, collected retrospectively, this 
has allowed the inclusion of over 33 000 births, 14 401 
antenatal attendances and 111 658 childhood immuni-
sations, highlighting the massive impact on this popu-
lation. Furthermore, the use of data from EMR rather 
than direct patient records mean these data are likely 
an under-representation of the true values of each indi-
cator. Statistical comparison using data from the full year 
of 2019 would have enabled a better understanding of 
how 2020 compared with the time before COVID-19. 
Even with these documented limitations, our findings 

reinforce the importance of considering maternal and 
child health in future pandemic responses.

CONCLUSIONS
Maternal, neonatal, child and sexual and reproductive 
health services were all impacted by the restrictions 
imposed by the Ugandan government in response to 
COVID-19. Our results demonstrate the urgent need 
for pandemic responses that take into account the 
local context, where a stringent lockdown may be detri-
mental to the overall health of the population. Such 
responses must include the prioritisation of preventa-
tive care, including maintaining antenatal clinic 
visits, child health and vaccination services to prevent 
delayed impacts on maternal, neonatal and child 
health. Furthermore, any disruptions to immunisation 
schedules must be mitigated as rapidly as possible, to 
prevent further infectious disease outbreaks and future 
pandemics.
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