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ABSTRACT
Objectives  This study aimed to assess the national-level 
and subnational-level effects of the COVID-19 pandemic 
on essential health and nutrition service utilisation in 
Ghana.
Design  Interrupted time-series.
Setting and participants  This study used facility-level 
data of 7950 governmental and non-governmental health 
facilities in Ghana between January 2016 and November 
2020.
Outcome measures  As the essential health and 
nutrition services, we selected antenatal care (ANC); 
institutional births, postnatal care (PNC); first and third 
pentavalent vaccination; measles vaccination; vitamin 
A supplementations (VAS); and general outpatient care. 
We performed segmented mixed effects linear models 
for each service with consideration for data clustering, 
seasonality and autocorrelation. Losses of patient visits for 
essential health and nutrition services due to the COVID-19 
pandemic were estimated as outcome measures.
Results  In April 2020, as an immediate effect of the 
COVID-19 pandemic, the number of patients for all the 
services decreased except first pentavalent vaccine. While 
some services (ie, institutional birth, PNC, third pentavalent 
and measles vaccination) recovered by November 2020, 
ANC, VAS and outpatient services had not recovered to 
prepandemic levels. The total number of lost outpatient 
visits in Ghana was estimated to be 3 480 292 (95% CI: 
−3 510 820 to −3 449 676), followed by VAS (−180 419, 
95% CI: −182 658 to −177 956) and ANC (−87 481, 
95% CI: −93 644 to −81 063). The Greater Accra region 
was the most affected region by COVID-19, where four out 
of eight essential services were significantly disrupted.
Conclusion  COVID-19 pandemic disrupted the majority of 
essential healthcare services in Ghana, three of which had 
not recovered to prepandemic levels by November 2020. 
Millions of outpatient visits and essential ANC visits were 
lost. Furthermore, the immediate and long-term impacts 
of the COVID-19 pandemic on service utilisation varied by 
service type and region.

INTRODUCTION
As of 21 March 2021, more than 122 million 
people were infected with the COVID-19. Of 

them, 2.7 million died.1 The first COVID-19 
case in sub-Saharan Africa was confirmed in 
Nigeria on 25 February 2020. The COVID-19 
pandemic has caused considerable hardships 
in low-income and middle-income countries 
(LMICs), affecting almost all aspects of popu-
lations’ daily life (eg, health, employment, 
education and food security).2–6

Disease outbreaks and pandemics threaten 
the continuity of essential health and nutri-
tion services. For instance, during the 2013–
2016 West African Ebola outbreak, utilisation 
of essential health services declined by 18% 
on average.7 Early estimates of the indirect 
impacts of the COVID-19 pandemic indicate 
that an8 additional 253 500 child deaths and 
12 190 maternal deaths could occur globally 
in the following 6 months due to an approx-
imately 15% reduction in essential health 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study used representative facility-level data of 
essential health and nutrition service utilisation at 
governmental and non-governmental health facili-
ties in Ghana from 2016 to 2020.

	⇒ Assessment of immediate and long-term effects of 
the COVID-19 pandemic on utilisation of eight es-
sential health and nutrition services were conducted.

	⇒ We conducted interrupted time-series analyses 
with segmented mixed effects linear models with 
consideration for data clustering, seasonality and 
autocorrelation.

	⇒ Monthly aggregated facility data that was used in 
this study masks individual-level service utilisation 
status and behaviour.

	⇒ This study assessed healthcare impacts from the 
beginning of the pandemic to November 20202, 
therefore further assessment of the long-term ef-
fects of the COVID-19 pandemic on health and nu-
trition service utilisation after November 2020 is 
needed.
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and nutrition service delivery and utilisations. Therefore, 
ensuring adequate essential health and nutrition service 
delivery during the COVID-19 pandemic is crucial to 
minimise the indirect impacts of COVID-19.9

According to the WHO, 90% of surveyed countries 
reported disruption in the delivery of essential health and 
nutrition services during the COVID-19 pandemic as of 
August 2020.5 LMICs were more likely to have suffered 
significant disruptions than high-income countries. 
Outreach routine immunisation was the most signifi-
cantly disrupted health service (70%), followed by non-
communicable disease diagnosis and treatment (69%), 
family planning and contraception (68%), mental health 
disorder treatment (61%), antenatal care (ANC) (56%) 
and cancer diagnosis and treatment (55%).5 The causes 
of such service disruptions are multifaceted, involving 
factors related to both health service supply and demand. 
Reductions in outpatient care attendance owing to lower 
demand were reported by 76% of the WHO member 
states represented in the report. Factors influencing 
demand included lockdowns and household financial 
difficulties. The most commonly reported supply-side 
factors included the cancellation of elective services by 
health facilities, staff redeployment to provide COVID-19 
relief, insufficient personal protective equipment (PPE) 
available for healthcare providers, limited availability of 
services due to closures of service departments or health 
facilities and interruptions in the supply of medical equip-
ment and health products.5

The first case of COVID-19 in Ghana was confirmed on 
12 March 2020. Since then, 83 212 confirmed cases had 
been recorded as of 28 February 2021, representing the 
second largest number of confirmed cases among West 
African countries at that time. The Government of Ghana 
(GoG) introduced several measures to slow the spread of 
COVID-19, ranging from closure of national borders to 
partial lockdowns and banning social and public gath-
erings. A 3-week-long partial lockdown was imposed in 
some districts of the Greater Accra and Ashanti regions 
from 30 March to 19 April 2020.10 A number of studies 
have documented Ghana’s comprehensive response to 
COVID-19.11–14 The Ghana Health Service (GHS), in 
close collaboration with its partners and stakeholders, 
implemented a variety of health-related interventions in 
order to sustain essential health and nutrition services, 
for example, building capacity of health service delivery 
during the COVID-19 pandemic, ensuring the supply of 
PPE and setting up hand-washing facilities.

Those government efforts may have limited the degree 
to which health and nutrition services were compromised 
but might not have been able to thoroughly mitigate the 
impacts of the COVID-19 pandemic on service delivery 
and utilisation. However, a comprehensive, time-based, 
analysis assessing the effect of the COVID-19 pandemic 
on multiple essential services has not been conducted in 
Ghana. Estimates on a subnational level are also limited. 
Assessing national-level and subnational-level effects 
on essential health and nutrition service utilisation is 

necessary to identify priority areas for additional interven-
tions and to guide the appropriate allocation of limited 
resources.

Therefore, this study aims to estimate the impacts of 
the COVID-19 pandemic on the delivery and utilisation 
of essential health and nutrition services at both national 
and subnational levels in Ghana.

METHODS
This study used monthly aggregated data on essential 
health and nutrition service utilisation reported by both 
governmental and non-governmental health facilities in 
16 regions of Ghana from January 2016 to November 
2020. We selected eight essential health and nutrition 
services for which data have been consistently collected 
since January 2016. We performed segmented mixed 
effects linear models for each service with consideration 
for data clustering, seasonality and autocorrelation to 
assess national-level and subnational-level effects of the 
COVID-19 pandemic on essential health and nutrition 
service utilisation during three different periods (April, 
May–July and August–November 2020). Detailed expla-
nations are available in the following sections.

Study design
This study is designed as a secondary data analysis. 
Interrupted time-series analyses were employed for 
analysing the time-series data of all governmental and 
non-governmental health facilities in the District Health 
Information Management System (DHIMS), which is well 
known as DHIS2, between January 2016 and November 
2020.

Target health facilities
All governmental and non-governmental health facilities 
in all 16 regions of Ghana having reported to the DHIMS 
were set as the health-related data collection points. There 
were a total of 8760 health facilities registered in the 
DHIMS along with details regarding the types of health 
facilities and operating agencies. Of them, 7950 health 
facilities (90.8%) were selected as the target data collec-
tion points, since they submitted seven or more monthly 
reports between January 2016 and March 2020 and five 
or more monthly reports between April and November 
2020. Table  1 summarises the numbers of health facili-
ties and confirmed COVID-19 cases by region. Of the 810 
health facilities (=8760–7950) that were excluded due to 
inadequate number of monthly reports, 391 were non-
governmental health facilities. Also, 27.6% and 16.8% of 
these health facilities were located in Greater Accra and 
Ashanti states, respectively. Although the percentage of 
non-governmental health facilities among the excluded 
ones was higher than that among 7950 health facilities, 
it could be due to the low compliance of submitting 
monthly reports to the government. We did not find 
other systematic difference between excluded facilities 
and the overall sample.
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Data sources and outcome variable
The DHIMS database was used as the primary data 
source for this study. Aggregated monthly data on essen-
tial health and nutrition services for all health facilities 
in Ghana from January 2016 and November 2020 were 
extracted from the DHIMS database. As the outcome vari-
ables for the study, we selected the numbers of patients 
who received care within eight essential health and nutri-
tion services: (1) ANC; (2) facility-based delivery, (3) post-
natal care (PNC); (4) first pentavalent vaccination; (5) 
third pentavalent vaccination; (6) measles vaccination; 
(7) vitamin A supplementation (VAS); and (8) general 
outpatient care. These outcome variables were selected 
from key performance indicators for primary healthcare 
which have been consistently defined by the GHS since 
2016. In addition to those outcome variables, informa-
tion on the health facility level and operating type was 
extracted from DHIMS. The levels of health facilities 
were categorised into three levels: (1) community-based 
health planning and services (CHPS); (2) health centre 
or clinic; and (3) hospital. Operating agencies were cate-
gorised into two types: (1) governmental facility and (2) 
non-governmental facility. The data on catchment popu-
lation size for respective health facilities were not readily 
available in the DHIMS database.

Data cleaning and data analyses
We conducted individual facility-level local regression 
analyses for each selected service type in order to detect 
the outliers that are defined as observations beyond 8 SD 
from a predicted mean value. These values were excluded 

due to the possibility that they could be wrongly recorded 
in the system. A previous study that was similarly designed 
adopted the same criterion.15 All outliers, accounting 
for 0.97% of all the observations at 7950 health facilities, 
were set as missing. As a sensitivity analysis, we performed 
the analyses using including the outliers. The results did 
not significantly differ from those using the cleaned data.

We performed segmented mixed effects linear 
models for each outcome with random intercept and 
random slope over time for health facility since facility-
level heterogeneity was found in intercept and trends 
over time. The effects of the COVID-19 pandemic were 
modelled using segmented parameters of prepandemic 
trends (from January 2016 to March 2020), immediate 
change due to the COVID-19 pandemic (April 2020), 
trends for the first 4 months of the COVID-19 pandemic 
(April to July 2020) and trends for the following 4 months 
of the COVID-19 pandemic (August to November 2020). 
We also included fixed effects by month to account for 
seasonality. The health facility levels and operating types 
were also included in the model, to account for facility 
size and facility management. A first-order autoregres-
sion structure was used to account for autocorrelation. 
The mixed models using maximum likelihood estimation 
accounted for missing data.16 Systematic components of 
the models are shown below.

	﻿‍

Outcomeijt =
(
β0 + θ1ij

)
+ (βq + θ2ij) · Timet +

∑12
l=2 mβlMonth+

jβ1Facility_typei + fβ2Government_facilityi +
16∑
l=2

rβlRegioni+

cβ0COVID0ijt + cβ1COVID1ijt + cβ2COVID2ijt ‍�

Table 1  Number of health facilities and confirmed COVID-19 cases by region in Ghana

Regions

Total number of facilities CHPS Health centre/clinic Hospital Total confirmed COVID-19 cases*

N % N N N N %

Ahafo 161 2 120 30 11 530 1

Ashanti 1486 19 1057 284 145 11 146 21

Bono 384 5 259 106 19 619 1

Bono East 342 4 272 56 14 788 1

Central 549 7 381 128 40 2063 4

Eastern 1000 13 776 185 39 2594 5

Greater Accra 939 12 584 250 105 29 083 55

North East 121 2 96 20 5 22 0

Northern 396 5 293 77 26 556 1

Oti 211 3 163 40 8 244 0

Savannah 150 2 106 38 6 62 0

Upper East 464 6 355 93 16 372 1

Upper West 409 5 310 85 14 90 0

Volta 493 6 314 149 30 719 1

Western 543 7 385 128 30 3073 6

Western North 302 4 222 65 15 662 1

All regions 7950 100 5693 1734 523 53 014 100

*Data source: WHO Country Office for Ghana—briefing on COVID-19 as of 9 December 2020.
CHPS, community-based health planning and services.
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	﻿‍ θ1ij ∼ N
(

0,σ2
0

)
‍�

	﻿‍ θ2ij ∼ N
(

0,σ2
0

)
‍� Eq.1

where Outcomeijt represents number of patients for one 
of the eight essential health and nutrition services at ith 
health facility in jth region at month t; β0 + θ1ij represents 
intercept of ith health facility in jth region at time zero; Time 
represents number of months since January 2016 (min 0 
- max 59) in the reference region; θ2ij is a random slope 
of ith health facility in jth region; Month represents dummy 
variables for 11 months of calendar year (reference cate-
gory: January); Facility type represents dummy variables of 
health facility types (reference category=CHPS); Govern-
ment facility represents binary variable of governmental 
health facilities; Region represents dummy variables of 
15 regions (reference category=Ahafo region); COVID0 
represents dummy variable of the month (April 2020) 
after COVID-19 pandemic occurred in Ghana; COVID1 
represents number of months having passed since the 
COVID-19 pandemic occurred; and COVID2 represents 
number of months having passed since the peak of the 
first wave of COVID-19 in August 2020.

To estimate subnational level effects of the COVID-19 
pandemic, interaction term between the segmented 
parameters and regions was added to the aforementioned 
model.

We predicted the number of patient visits for the 
respective essential health and nutrition services between 
April and November 2020, by applying the aforemen-
tioned linear mixed effects models with and without the 
COVID-19 pandemic related covariates (ie, the predicted 
numbers of visits with and without COVID-19 pandemic). 
Note that the predicted number of visits without the 
COVID-19 pandemic is the counterfactual one under 
the assumption that the COVID-19 pandemic had not 
occurred. The losses of patient visits were computed as the 
differences between the numbers of predicted visits with 
and without the COVID-19 pandemic. Those predicted 
numbers of visits with and without the COVID-19 
pandemic for each facility and month by each outcome 
variable were computed 1000 times by using coefficient 
(Coef.) and variance–covariance matrixes of the models. 
Then, we computed the range of losses of patient visits 
from the percentiles 2.5 and 97.5 of simulated values as 
95% CIs.

Patient and public involvement
The government officers in GHS were involved from 
study design to report writing and dissemination plan. 
Since this study uses the secondary data only, we do not 
involve patients/clients. The results will be disseminated 
through national conferences and scientific publications.

RESULTS
Total number of records on the number of patient visits 
for eight services was 2 223 342 in DHIMS, which were 

reported from 7950 governmental and non-governmental 
health facilities. Table  2 shows the numbers of health 
facilities where respective essential health and nutrition 
services are available and reported in DHIMS. While 
around 6000 health facilities provided and reported child 
immunisation services in DHIMS, the numbers of health 
facilities providing and reporting VAS and facility-based 
delivery services were 1472 and 1933, respectively.

National-level effects of the COVID-19 pandemic
Figure 1 shows the observed and fitted mean number of 
patient visits for essential health and nutrition services 
before and during the COVID-19 pandemic. Online 
supplemental tables 1–8 present the results of detailed 
analysis for each essential health and nutrition service. 
Table  3 shows the key results of the segmented mixed 
effects linear model analyses by type of health services. 
Online supplemental tables 1–8 present the Coefs. 
and their 95% CI of all the covariates. In April 2020, as 
an immediate impact of the COVID-19 pandemic, the 
numbers of patient visits for all types of health and nutri-
tion services were significantly reduced overall, except 
for the first pentavalent vaccination, that is, ANC (Coef.: 
−9.84, 95% CI: −11.73 to −7.94, p value<0.001), facility-
based delivery (Coef.: −1.76, 95% CI: −2.84 to −0.69, p 
value=0.001), PNC (Coef.: −0.94, 95% CI: −1.71 to −0.16, p 
value=0.018), third pentavalent vaccination (Coef.: −0.91, 
95% CI: −1.27 to −0.55, p value<0.001), measles vaccina-
tion (Coef.: −1.46, 95% CI: −1.87 to −1.06, p value<0.001), 
VAS (Coef.: −7.81, 95% CI: −13.71 to −1.92, p value=0.010) 
and general outpatient care (Coef.: −144.22, 95% CI: 
−155.39 to −133.05, p value<0.001).

After a reduction in April 2020, the mean number of 
patient visits for ANC, facility-based delivery and PNC 
significantly increased during the period April–July 2020 
(ANC: Coef.: 1.86, 95% CI: 1.19 to 2.53, p value<0.001; 
facility-based delivery: Coef.: 0.67, 95% CI: 0.28 to 1.07, 

Table 2  Number of health facilities with adequate monthly 
reports for analysis by type of essential health and nutrition 
services

Types of essential health and 
nutrition services as outcome 
variables

No. of health 
facilities whose 
data were 
analysed*

Percentage of 
health facilities 
whose data were 
analysed†

Antenatal care 4035 51

Facility-based delivery 1933 24

Postnatal care 2916 37

First pentavalent vaccination 5850 74

Third pentavalent vaccination 6887 87

Measles vaccination 6586 83

Vitamin A supplementation 1472 19

General outpatient care 4449 56

*Health facilities with seven or more monthly reports between January 
2016 and March 2020 and five or more monthly reports between April and 
November 2020
†The denominator was 7950 health facilities reported in DHIMS.

https://dx.doi.org/10.1136/bmjopen-2022-061608
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p value=0.001; PNC: Coef.: 0.51, 95% CI: 0.24 to 0.79, 
p value<0.001). The increasing trend was not sustained 
between August and November 2020 (ANC: Coef.: −1.02, 
95% CI: −2.08 to 0.06, p value=0.058; facility-based delivery: 
Coef.: −0.83, 95% CI: −1.46 to −0.20, p value=0.010; PNC: 
Coef.: −0.45, 95% CI: −0.88 to 0.02, p value=0.041). The 
utilisation trends of two immunisation services (third 
pentavalent vaccination and measles vaccination) are 
similar to those of maternal health services (ANC, facility-
based delivery and PNC). Overall, utilisation of the two 
immunisation services significantly increased during the 
period April–July 2020 (third pentavalent vaccination: 
Coef.: 0.36, 95% CI: 0.21 to 0.50, p value<0.001; measles: 
Coef.: 0.87, 95% CI: 0.73 to 1.01, p value<0.001). Yet, 
the increasing trend was not sustained between August 
2020 and November 2020 (third pentavalent vaccina-
tion: Coef.: −0.49, 95% CI: −0.71 to 0.26, p value<0.001; 
measles vaccination: Coef.: −1.31, 95% CI: −1.53 to −1.08, 
p value<0.001). While the mean number of patient visits 
for VAS was significantly reduced during the period 
April–July 2020 (Coef.: −3.60, 95% CI: −5.71 to −1.49, p 
value=0.001), the mean number significantly increased 
during August–November (Coef.: 6.08, 95% CI: 2.71 to 
9.45, p value<0.001). The number of patient visits for 
general outpatient care increased during both periods 
April–July 2020 (Coef.: 8.18, 95% CI: 4.19 to 12.16, p 
value<0.001) and August–November 2020 (Coef.: 5.20, 
95% CI: −1.18 to 11.51, p value=0.107).

Table  4 shows the losses of patient visits during the 
COVID-19 pandemic by type of health and nutrition 
services. The total number of losses of patient visits for 
general outpatient care was the greatest −3 480 292 (95% 
CI: −3 510 820 to −3 449 676), followed by VAS −180 419 
(95% CI: −182 658 to −177 956) and ANC −87 481 (95% CI: 
−93 644 to −81 063). While the losses of patient visits for 
other health and nutrition services (ie, facility-based 
delivery, PNC, third pentavalent vaccination and measles 
vaccination) were identified in April 2020, they recovered 
during the period May–November 2020. Overall, the total 
numbers of patient visits for these services were greater 
than the counterfactual ones in November 2020 (facility-
based delivery: 3419 (95% CI: 2034 to 4905), PNC: 17 731 
(95% CI: 16 453 to 18 981), third pentavalent vaccination: 
5225 (95% CI: 4435 to 6007), measles vaccination: 41 317 
(95% CI: 40 696 to 41 901)).

Table 5 shows the estimated percentage change between 
the predicted visits with and without the COVID-19 
pandemic by type of health and nutrition services and 
period. The medians of percent change in ANC, VAS and 
general outpatient services from April to November 2020 
were −3.91%, −43.04% and −47.02%, respectively. The 
interquartile range (IQR) of the percent change among 
health facilities was more than 50% inVAS (IQR: −77.27 
to −23.88) and general outpatient services (IQR: −108.74 
to −19.47).

Figure 1  Mean patient counts before and after COVID-19 pandemic (January 2016–November 2020) in Ghana. (A) Antenatal 
care. (B) Facility-based delivery. (C) Postnatal care. (D) First pentavalent. (E) Third pentavalent. (F) Measles. (G) Vitamin A 
supplementation. (H) Other outpatient care. The black solid line represents the fitted mean from linear mixed models using 
a segmented regression parameterisation, random intercepts and slopes by facility, monthly indicator variables to adjust for 
seasonality, fixed effects to adjust for level and authority of facilities and a first-order autoregression structure to account for 
autocorrelation in residual errors. Grey dashed lines are 95% CIs around the fitted mean. The vertical red line is placed at 12 
March 2020 when the first COVID-19 case was found in Ghana.
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Regional-level effects of COVID-19 pandemic
The results of detailed analyses for each essential health 
and nutrition service were presented in online supple-
mental tables 9–16. Overall, the effects of the COVID-19 
pandemic on the number of patient visits for essential 
health and nutrition services differed by region. A signif-
icant reduction in the number of patient visits for ANC 
during the COVID-19 pandemic was identified in 5 of 
the 16 regions. A significant reduction in utilisations of 
VAS services was confirmed in Bono and Volta regions 
in April 2020. A significant reduction in the number of 
patient visits for general outpatient care was confirmed in 
Ahafo region, a reference category for variable ‘Region’ 
in the model (Eq.1) in April 2020. A further reduction 
in April, compared with Ahafo region, was identified in 
Ashanti and Greater Accra regions, while it was not in 
other regions.

As shown in online supplemental tables 9–16, in the 
Greater Accra region, the mean number of patient 
visits for four of the eight essential health and nutrition 
services was significantly reduced in April 2020: ANC 
(Coef.: −42.16, 95% CI: −58.25 to −26.07, p value<0.001), 
third pentavalent vaccination (Coef.: −5.15, 95% CI: 
−7.55 to −2.76, p value<0.001), measles vaccination 
(Coef.: −5.15, 95% CI: −7.55 to −2.76, p value<0.001) and 

general outpatient care (Coef.: −475.58, 95% CI: −563.14 
to −388.03, p value<0.001). The numbers of patient visits 
for third pentavalent vaccination (Coef.: 1.77, 95% CI: 
0.84 to 2.69, p value<0.001), measles vaccination (Coef.: 
1.18, 95% CI: 0.20 to 2.15, p value=0.018) and general 
outpatient care (Coef.: 86.17, 95% CI: 54.15 to 118.18, 
p value<0.001) significantly increased on average in the 
Greater Accra region from April and July 2020, while 
patient visits for immunisation and general outpatient 
care services were significantly reduced from August to 
November 2020: third pentavalent vaccination (Coef.: 
−2.60, 95% CI: −4.02 to −1.17, p value<0.001), measles 
vaccination (Coef.: −1.55, 95% CI: −3.07 to 0.03, p 
value=0.045) and general outpatient care (Coef.: −52.84, 
95% CI: −102.76 to −2.92, p value=0.038). The number of 
patient visits for ANC services in the Greater Accra region 
significantly increased from April and July 2020. This is 
in line with the trend observed in the Ahafo region, the 
reference region (Coef.: 5.54, 95% CI: 0.22 to 10.86, p 
value=0.041).

The total number of lost patient visits for essential 
health and nutrition services due to the COVID-19 
pandemic from April to November 2020 are shown in 
table 6, by region. The Greater Accra region experienced 
the largest losses of patient visits for general outpatient 

Table 3  Effects of the COVID-19 pandemic from April to November 2020 based on the segmented mixed effects linear 
models for each health service in Ghana

Antenatal care Facility-based delivery

Coef.*

95% CI

P value Coef.*

95% CI

P valueLower Upper Lower Upper

Immediate impact in April −9.84 −11.74 −7.95 <0.001 −1.76 −2.84 −0.69 0.001

Impact during April–July 1.86 1.19 2.53 <0.001 0.67 0.28 1.07 0.001

Impact during August–November −1.02 −2.08 0.04 0.058 −0.83 −1.46 −0.20 0.010

Postnatal care First pentavalent vaccinations

Coef.*

95% CI

P value Coef.*

95% CI

P valueLower Upper Lower Upper

Immediate impact in April −0.94 −1.71 −0.16 0.018 0.94 0.54 1.35 0.000

Impact during April–July 0.51 0.24 0.79 <0.001 −0.05 −0.21 0.10 0.483

Impact during August–November −0.45 −0.88 −0.02 0.041 0.05 −0.19 0.29 0.667

Third pentavalent vaccinations Measles vaccinations

Coef.*

95% CI

P value Coef.*

95% CI

P valueLower Upper Lower Upper

Immediate impact in April −0.91 −1.27 −0.55 <0.001 −1.46 −1.87 −1.06 <0.001

Impact during April–July 0.36 0.21 0.50 <0.001 0.87 0.73 1.01 <0.001

Impact during August–November −0.49 −0.71 −0.26 <0.001 −1.31 −1.53 −1.08 <0.001

Vitamin A supplementation General outpatient care

Coef.*

95% CI

P value Coef.*

95% CI

P valueLower Upper Lower Upper

Immediate impact in April −7.81 −13.71 −1.92 0.010 −144.22 −155.39 −133.05 <0.001

Impact during April–July −3.60 −5.71 −1.49 0.001 8.18 4.19 12.16 <0.001

Impact during August–November 6.08 2.71 9.45 <0.001 5.20 −1.12 11.51 0.107

*All analyses include fixed effects by months, time trends, levels and authorities of health facilities with random effects.

https://dx.doi.org/10.1136/bmjopen-2022-061608
https://dx.doi.org/10.1136/bmjopen-2022-061608
https://dx.doi.org/10.1136/bmjopen-2022-061608
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care (−669 029, 95% CI: −680 108 to −658 336), ANC 
(−58 312, 95% CI: −59 946 to −56 553) and VAS (−21 206, 
95% CI: −21 837 to −20 556). On the other hand, losses 
of patient visits for immunisation services in the Greater 
Accra region recovered in November 2020: first pentava-
lent vaccination (5394, 95% CI: 5138 to 5640), third 
pentavalent vaccination (1083, 95% CI: 887 to 1290) and 
measles vaccination (1874, 95% CI: 1639 to 2103). In 15 
of the 16 regions, losses of patient visits for general outpa-
tient care were the greatest of all the essential health and 
nutrition services.

DISCUSSION
This study is the first to assess of the effects of the COVID-19 
pandemic on the utilisation of essential health and nutri-
tion services, in Ghana, at both national and subnational 
levels. To estimate the trends before and during the 
COVID-19 pandemic using the segmented mixed effects 
linear models, we used and analysed nationally represen-
tative facility-based time-series data from January 2016 
to November 2020. We found a significant reduction in 
the utilisation of essential health and nutrition services 
in April 2020, as an immediate impact of the COVID-19 
pandemic, which was also reported in other countries.17 
After April 2020, a quick recovery of service provision and 
utilisation were observed in facility-based delivery, PNC, 
pentavalent vaccination and measles vaccination, while 
utilisation of ANC, VAS and general outpatient care had 
not recovered in November 2020.

General outpatient care was the only service type that 
was disrupted in all regions of Ghana in April 2020. The 
loss of patient visits for general outpatient care during the 
period April–November 2020 was estimated at approxi-
mately three million in Ghana. A similar reduction in 
the number of outpatient visits during the initial stage 
of the COVID-19 pandemic was reported by other coun-
tries.18–22 Outpatient services target not only children, 
pregnant women and mothers but also all age groups. In 
Ghana, these outpatient care services are used as needed, 
usually without making routine appointments. Therefore, 
reductions in outpatient care service utilisation might be 
largely due to fear of being infected with COVID-19 infec-
tion on visiting health facilities.23 Most populations must 
have been aware of the announcement of the first case of 
COVID-19 infection in Ghana, along with the country’s 
risk communication measures (eg, ‘stay home’ if they 
feel unwell) at the initial stage of its pandemic. Thus, 
the general populations could be advised not to seek 
healthcare services unless it is an emergency. Moreover, 
to limit and control the spread of COVID-19, the GoG 
introduced lockdowns and restrictions on movements 
late March through April 2020 until they were gradually 
relaxed between April and May 2020. The lockdowns 
and restrictions could have also prevented people from 
using outpatient care services, particularly where these 
services were perceived as not an emergency by clients. 
Notably a number of hospitals that previously provided a 

great deal of outpatient care services were redesignated 
as COVID-19 treatment centres in Ghana. Some hospi-
tals in Ghana were forced to undergo emergency staffing 
adjustments, for example, by temporarily transferring 
part of clinical staff either to COVID-19 treatment centres 
or to other clinical departments within the hospital as 
part of the initial response to the COVID-19 pandemic. 
Other hospitals had to temporarily close down some clin-
ical departments and redesign hospital patient flow to 
enhance internal preventive and control measures. These 
initial responses could also have contributed to reduced 
availability of and access to outpatient care services at 
health facilities in Ghana.

Overall, ANC services were also disrupted during the 
COVID-19 pandemic. Its reduction in April 2020 did not 
recover as of November 2020. The results of our study indi-
cate that pregnant women in Ghana are likely to defer or 
cancel their ANC visits during the COVID-19 pandemic. 
Studies in other countries such as Liberia and Nigeria 
have also reported that access to medical check-ups and 
care for pregnant women was disrupted,18 while a study in 
Kenya did not find a negative impact on ANC service util-
isation.19 Due to the fear of infection, pregnant women 
could strategically reduce the number of ANC visits that 
they attended during the COVID-19 pandemic.24 Possible 
reasons for this reduction include limited availability of 
outpatient care services or inadequate PPE at health facil-
ities until November 2020. Needless to say, lack of PPE 
at health facilities generally makes pregnant women less 
confident in visiting health facilities and receiving safe 
ANC services.

VAS services in Ghana were significantly disrupted 
during the early stage of the COVID-19 pandemic. On the 
other hand, a significant improvement in service delivery 
was observed at a later stage of the pandemic (ie, August–
November 2020). Lost opportunities for VAS services 
attributable to the COVID-19 pandemic were estimated 
at approximately 180 000 in Ghana. Although a large part 
of VAS doses are usually distributed during semiannual 
expanded programmes on immunisations campaigns, the 
campaign in early 2020 was deferred due to the COVID-19 
pandemic. Ghana successfully conducted the campaign 
in October 2020 during a period with a relatively fewer 
number of COVID-19 cases while taking adequate 
preventive measures against COVID-19 infection. Other 
countries were similarly required to find an appropriate 
balance between infection prevention and implementing 
the campaigns. The framework for decision-making 
on VAS campaign published by the Global Alliance of 
Vitamin A would help identify ways to balance COVID-19 
prevention and VAS.25

The numbers of facility-based deliveries and vaccination 
services were reduced in April 2020, but soon recovered 
in May 2020. Delivery care is an emergency care service 
for pregnant women, while ANC and PNC visits are 
routine services and possible to be postponed. Though 
the number of ANC visits was significantly reduced, the 
number of facility-based deliveries was not, and delivery 
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services continued to be used even during the COVID-19 
pandemic. Pregnant women may tend to think that the 
benefits of facility-based delivery are greater than their 
risks of infection with COVID-19. This could also be an 
effective opportunity to promote facility-based deliveries 
since health facilities take better preventive measures 
against infection from COVID-19 than other places 
such as traditional birth attendants’ homes. Vaccination 
services in Ghana were readily available at the majority of 
both governmental and non-governmental health facili-
ties regardless of the level of health facilities, as vaccina-
tion services do not require expensive PPE that is often 
not available at lower-level health facilities. Well-defined 
vaccination schedule with an adequate number of service 
delivery points would help maintain the vaccine service 
coverage to a certain extent, too.

We also found varying effects of the COVID-19 
pandemic on the utilisation of essential health and nutri-
tion services by region. The Global Financing Facility 
for Women, Children and Adolescents reported a 
variety of patterns of service disruptions by service type 
and by country.18 Assessing subnational impacts is key 
to identifying the most COVID-19-affected regions and 
to implementing the necessary actions for pre-empting 
and mitigating further impacts. This study found signif-
icant service disruptions in ANC, child vaccinations and 
general outpatient care in the Greater Accra region, the 
epicentre of Ghana’s COVID-19 outbreak. This region 
accounted for 55% of Ghana’s confirmed COVID-19 
cases as of 9 December 2020. Also, reductions in service 
utilisation in April 2020 should have been attributed to 
a 3-week partial lockdown in the Ashanti and Greater 
Accra regions. During the lockdown period, movements 
of non-essential workers and the general population were 
restricted.11 It would make pregnant women and mothers 
with children as well as the general population hesitate to 
visit health facilities for non-emergency services.

One limitation of this study is that we did not assess 
the effects of the COVID-19 pandemic after November 
2020, which would be different from the immediate and 
intermediate effects that were assessed. Further studies 
are needed to assess whether and how the trends in 
service utilisation would be maintained or changed after 
November 2020. They should also identify the reasons 
why some essential health and nutrition services were 
elastically maintained and while other health and nutri-
tion services were not. However, several earlier studies 
already reported some key factors influencing essential 
health and nutrition service delivery in Ghana during 
the pandemic. As a COVID-19 response, Ghana devel-
oped several mobile apps to trace contact and share data 
and patient information.26 Also, GoG established Ghana 
Infectious Disease Centre as a first infectious disease isola-
tion and treatment centre.26 In addition, health workers 
stationed at COVID-19 treatment centres provided health 
services in greater compliance with infection prevention 
and control (IPC),27 while IPC preparedness at other 
health facilities in Ghana was generally not as high as 

the stationed COVID-19 treatment centres.28 The GoG, 
however, deployed other intervention strategies quickly 
to mitigate, in part, the disruptions in health and nutri-
tion service delivery, for example, involvement of private 
sectors in the COVID-19 responses12 29 and a call to action 
for sustaining health and nutrition service delivery. These 
responses would be one of the factors influencing essen-
tial service utilisation. Effective mass media communica-
tions are key to mitigating the effects of the COVID-19 
pandemic in essential health and nutrition service util-
isation through timely delivery of appropriate informa-
tion while mitigating patients’ fears about accessing safe 
care in healthcare facilities. Increasing measures for the 
prevention of COVID-19 infections and using mobile 
healthcare service such as online consultation could 
be an effective option to receive necessary advice from 
health personnel and to reduce the risk of infection at 
health facilities.30 31 Scheduling patients’ appointments 
would also reduce the risk of infection, by ensuring the 
optimal number of patients in waiting areas.

CONCLUSION
We found a significant reduction in the utilisation of 
essential health and nutrition services in April 2020, as 
an immediate impact of the COVID-19 pandemic. After 
April 2020, a quick recovery of service provisions and 
utilisation were observed in facility-based delivery, PNC, 
pentavalent vaccination and measles vaccination, while 
utilisation of ANC, VAS and general outpatient care 
had not recovered in November 2020. The total losses 
of patient visits for ANC, VAS and general outpatient 
care during the COVID-19 pandemic were estimated 
at approximately 80 000, 180 000 and 3.4 million visits, 
respectively. Greater Accra was the most affected region 
by the COVID-19 pandemic, as evidenced by disrupted 
utilisation in four of the eight essential health and nutri-
tion services. Effective communication through mass 
media, improvement of preventive measures at health 
facilities and utilisation of mHealth tools would reduce 
the risks of COVID-19 infection while further mitigating 
patients’ hesitation in accessing health facilities out of 
fear of possible COVID-19 infection. Further studies are 
needed to assess whether and how the trends of patients’ 
health service utilisation were sustained or changed 
after November 2020. In addition, it is critical to further 
examine why some regions in Ghana were successful in 
sustaining health service delivery and utilisation even 
during the COVID-19 pandemic, in comparison to other 
regions and countries.
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