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Abstract

Background

The COVID-19 pandemic affected expectant mothers seeking maternal health services in
most developing countries. Access and utilization of maternal health services including
antenatal care (ANC) attendance and skilled delivery declined drastically resulting in
adverse pregnancy outcomes. This study assessed pregnancy outcomes before and during
COVID-19 pandemic in Tamale Metropolis, Ghana.

Methods/Design

A retrospective cohort study design was employed. A random sampling technique was used
to select 450 women who delivered before or during the COVID-19 pandemic in Tamale
Metropolis, Ghana. The respondents were interviewed using structured questionnaire at
their homes. In this study, the data collected were socio-demographics characteristics, ANC
attendance, before or during pandemic delivery, place of delivery and birth outcomes. Chi-
square test and bivariate logistic regression analyses were performed under significant level
of 0.05 to determine factors associated with the outcome variables.

Result

Of the 450 respondents, 51.8% were between 26 and 30 years of age. More than half
(52.2%) of the respondents had no formal education and 93.3% were married. The majority
(60.4%) of the respondents described their residence as urban setting. About 31.6% of the
women delivered before the pandemic. The COVID-19 pandemic influenced place of deliv-
ery. The proportion of women who attended at least one ANC visit (84.5% before vs 70.5%
during), and delivered at a hospital (76.8% before vs 72.4% during) were higher before the
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pandemic. More women were likely to deliver at home during COVID-19 (OR: 2.38, 95%Cl:
1.52-3.74, p<0.001). Similarly, there was statistically significance difference between
before and during COVID-19 delivery on at least one ANC attendance (OR: 2.72, 95%Cl:
1.58-1.67, p<0.001). Women who delivered during COVID-19 were about twice more likely
to develop complications (OR: 1.72, 95%Cl: 1.03-2.87, p = 0.04).

Conclusion

ANC attendance and health facility delivery decreased while pregnancy complications
increased during COVID-19. During disease outbreaks, outreach engagement strategies
should be devised to increase access and utilization of maternal health services for margin-
alized and underserved populations. The capacity of health workers should be strengthened
through skills training to manage adverse birth outcomes.

Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) caused Coronavirus Dis-
ease 2019 (COVID-19) which continues to be a major global health issue [1, 2]. Everyone was
at risk of infection and developing serious complications from the condition. This necessitated
the World Health Organization (WHO) to declare the condition a public health emergency.
As of May 9, 2020, the virus had infected 57,870 Africans, resulting in 2,154 fatalities and
19,363 recoveries [3]. Ghana was the first and fifth most afflicted country in West Africa and
the whole of Africa respectively [4, 5]. As a result, the Government of Ghana implemented
interventions in accordance with WHO’s recommendations such as closing of all borders.
Additionally, community enhanced surveillance, mandatory quarantining of all international
travelers and mandatory self-quarantine for those who had come into close contact with a sick
person or suspected case were conducted in Ghana [6]. Reports from WHO indicated that
many countries experienced partial disruptions in prenatal care and skilled delivery services
during the outbreak of COVID-19 [7]. Many health facilities may have experienced a decline
in antenatal care (ANC) attendance due to lockdowns, financial difficulties and fear of SARS--
CoV-2 infection. In Ghana, healthcare delivery was disrupted in many domains, especially
maternal health services during this period [8]. This was a major source of concern for the
public and healthcare professionals.

The impact of the pandemic on ANC attendance was enormous and have been explored
in a previous study [9]. These issues revolved around individual factors (such as a decreased
ability to pay for care), facility-level factors including shutdowns, lack of healthcare provid-
ers, or prerequisites for entry (wearing masks and getting tested), and policy-level factors
(mobility restrictions) [9]. For the purpose of creating effective interventions to promote
care-seeking, it is essential to determine how these complicated aspects influenced women’s
decisions regarding ANC. Previously, Ghanaian women from less affluent families, with
lower levels of education, and those who were younger had limited access to ANC even
before the pandemic [10]. It is critical to assess how the COVID-19 pandemic interacted
with these social determinants of health and other underpinning factors that influence ANC
attendance.

The proportions of births attended by trained healthcare workers may have reduced due
to possible decline in ANC attendance as a result of COVID-19 thus, resulting in poor mater-
nal health outcomes in low- and middle-income countries (LMICs) [11-13]. Globally, the
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impact of COVID-19 on maternal and child health has been a major concern. Studies had
predicted cutbacks in the number of services covered by overburdened health systems,
restrictions on movement, and decreases in care-seeking [14, 15]. It is estimated that a 10%
reduction in the availability of basic prenatal and neonatal care resulted in 28,000 and
168,000 more maternal and infant deaths respectively worldwide [16]. An important strategy
to reduce maternal mortality in LMICs is increasing the proportion of births attended by
skilled personnel [17]. In Ethiopia, this was achieved primarily by increasing the proportion
of births delivered in health facilities that offered obstetric care [14]. A study of pregnant
women in Nepal found a 52% decline in health facility births pre- and post-COVID-19 lock-
down [18]. A follow-up review which compared childbirth during the pandemic found that
health facility delivery rate decreased by 45% and 38% during the first and second waves
respectively in Nepal [19]. In sub-Saharan Africa (SSA), a significant constraint in determin-
ing the impact of COVID-19 on overall maternal health care access was that most studies
only included women who successfully obtained ANC services [14].

Globally, preterm births (10.6%) and low birth weight (LBW) (14.6% of all births) are on
the decline [20, 21]. However, the COVID-19 pandemic may have negatively impacted fetal
growth and raised the incidence of preterm birth and LBW. Previous pandemics (specifi-
cally the "Spanish flu") had negative consequences on fetal development resulting in preterm
birth and LBW [22-24]. Thus, the infection affected the pregnancy, intrauterine develop-
ment, and child birthing process [24-26]. Accordingly, maternal morbidity and premature
birth were positively correlated with COVID 19 infections during pregnancy [26]. Addi-
tionally, COVID-19 resulted in significantly higher anxiety, stress, and depressive symp-
toms in pregnant women [27, 28]. Consequently, the elevated stress may have a negative
impact on the course of the pregnancy, leading to preterm birth, and LBW. However, other
studies reported that, the rate of severely and moderately preterm babies reduced in the
Netherlands, Ireland and Israel during COVID 19 lockdowns [25, 29, 30]. The prevalence of
LBW also reduced during the initial COVID-19 restrictions period [31]. In some studies,
there were no reported correlation between lockdown periods and adverse perinatal out-
comes [20, 32].

A few studies have measured the impact of COVID-19 on the usage of maternal health ser-
vices in Ghana [33-35]. However, there is limited information on pregnancy outcomes before
and during COVID-19 pandemic in the Tamale Metropolis of northern Ghana. Providing
data in this regard may help with policies for maternal care in future pandemics. Therefore,
this study assessed pregnancy outcomes before and during COVID-19 pandemic in Tamale
Metropolis, Ghana.

Materials and methods
Study design and setting

A retrospective cohort study was adopted as described in a previous study [36]. Data were col-
lected from respondents in the Tamale Metropolis of Northern Region, Ghana. Women who
had given birth before or during COVID-19 were included in the study. The maternal and
child health record books for ANC services were also used as another source of data. Data col-
lection took one month to complete (21* February, 2021 to 21* March 2021).

The population of Tamale Metropolis as reported in the 2021 population and housing cen-
sus was 374,744; with 185,051 males and 189,693 females. The Metropolis has a total landmass
of 646.901.80 sqkm [37].
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Sample size determination and sampling techniques

The sample size for the study was determined by using Fisher’s et al (1998) formula:

Z*P(1 —
Lo ZPA-P)
e2

Where, n = sample size
Z = the value for corresponding confidence level (that is 1.96 for a 95% confidence level)
P = the estimated value for the proportion of the target population that have the condition
of interest is 50%
e = the level of statistical significance set which is 5% with a 95% confidence level.

~ 1.96°x0.50(1 — 0.50)
N 0.05

~ 3.84x0.50x0.05

N 0.0025

= 384

The sample size for this study was 384 respondents. About 20% of non-responses was
added to the sample size making a total of 461. A higher proportion was added because the
researchers anticipated low response rate due to the COVID-19 pandemic.

The study employed different techniques to recruit respondents. Multistage sampling tech-
nique was adopted in selecting the study communities. The Tamale Metropolis was catego-
rized into three clusters; Tamale North, South and Central. One community was randomly
chosen under each cluster. The names of the communities in each cluster were written on
pieces of paper, folded and placed inside a box. The box was shaken and the papers thoroughly
mixed. One community was picked from the list of communities under each cluster. This
method was repeated for all the three clusters to have Kalpohin for north, Sakasaka for central
and Vittin for south.

Using ratio and proportion method (probability proportional to size sampling), the number
of respondents to be recruited from each cluster was determined. This resulted in the following
quotas; 128 for Kalpohin, 141 for Sakasaka and 192 for Vittin. In each of the communities of a
cluster, random technique was applied. This technique was achieved by identifying the centre
of a selected community and spinning a pen. The research team followed the direction of the
pen and interviewed respondents at their household levels. Each household had a chance for
only one respondent regardless of the number of women who met the inclusion criteria. Where
there was more than one woman in a household, a respondent was decided by toss of a coin.

Study population/Inclusion criteria

The study respondents were women who delivered before or during COVID-19 pandemic. A
woman was considered to have delivered before COVID-19 if the delivery occurred from 31%
December 2018 to 30™ December 2019. While during COVID-19 was taken as women who
delivered from 31% December 2019 to 31% March 2021. Women who belonged to both cohorts
(delivered before and during COVID-19) were excluded from the study. Additionally, women
with underlying condition (s) or have been infected with COVID-19 virus were excluded from
the study to control for confounding.

Data collection tools and procedure

A structured questionnaire was used to collect data from the respondents. Four research assis-
tants were recruited and trained on the purpose, design and tools of the study. They were
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fluent in the Dagbani language (main local dialect of inhabitants of Tamale Metropolis). The
interviews were conducted using face-to-face approach. Respondents chose either the Dagbani
language or English language as their preferred medium for the interviews. The questionnaire
had two sections; section A deals with socio-demographic characteristics of the respondents
and section B asks questions about pregnancy outcomes before and during COVID-19. Close
ended questions were used in the questionnaire. Responses were cross-checked with ANC
maternal and child health record books to validate the information and minimize recall bias.

Measurement of study variables

Data processing and analysis. The number of respondents recruited were 450 out of the
targeted 461 making a response rate of 98%. The data were entered and stored in Statistical
Package for Social Sciences (SPSS) version 25. Then, the data were cleaned before analysis. The
results were presented as descriptive statistics including percentages and frequencies. Chi-
square test and logistic regression were used to assess the associations between the dependent
and independent variables at a confidence level of 95% and 5% alpha (). A p-value <0.05 was
considered statistically significant.

Operational definitions.

« Normal term/full term: Delivery between 37 and 40 weeks of pregnancy (gestation)
« Preterm: Delivery before 37 weeks of pregnancy

« Post term: Delivery after 40 weeks of pregnancy

« Normal birth weight: 2.5 to 3.9kg of birth weight

o Low birth weight: Birth weight of less than 2.5kg

« Complication: Refers to whether there was any undesired or adverse outcome during or
after delivery.

Ethics considerations. The ethics approval for this study was received from the School of
Medical Sciences/Komfo Anokye Teaching Hospital, Committee on Human Research, Publi-
cation and Ethics (ID: CHRPE/AP/494/20). An introductory letter was also received from the
UDS, Tamale, Ghana. Additionally, information was anonymously collected to protect respon-
dent’s confidentiality. The respondents were informed of the possible benefits of the study,
risk and discomfort involved. Furthermore, respondents were informed that their participa-
tion in the research was voluntary, and they could withdraw from the study at any time with-
out consequences. A written informed consent was obtained from each respondent before
participating in the study. The research assistants and respondents also adhered to the
COVID-19 safety protocols.

Result

Socio-demographic characteristics of respondents

A total of 450 questionnaires (98% response rate) were included in the final analysis. About
half (51.8% and 52.2%) of the respondents were between 26 and 35 years of age and had no for-
mal education respectively. Over three-quarters (82.2%) of the respondents were from the
Dagomba ethnic group with most (94.7%) of them being married. Similarly, most (90.2%)
respondents practiced Islam. Additionally, about three out of five (60.4%) respondents
described their place of residence as urban and 60.2% of the women lived in households with 1
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Table 1. Socio-demographic characteristics of respondents who delivered before and during COVID-19.

Variable Total (n = 450) Before COVID-19 (n = 142) During COVID-19 (n = 308)
Frequency (%) Frequency (%) Frequency (%) Statistical test
Age (years) p =0.043
<25 164 (36.4) 41 (28.9) 123 (39.9)
26-35 233 (51.8) 79 (55.6) 154 (50.0)
>36 53 (11.8) 22 (15.5) 31(10.1)
Level of education p =0.548
No education 235 (52.2) 78 (54.9) 157 (51.0)
Primary 48 (10.7) 19 (13.4) 29 (9.4)
Junior High School 85(18.9) 23 (16.2) 62 (20.1)
Senior High School 59 (13.1) 15 (10.6) 44 (14.3)
Tertiary 23 (5.1) 7 (4.9) 16 (5.2)
Marital status p =0.366
Single 24 (5.3) 5(3.5) 19 (6.2)
Married 426 (94.7) 137 (96.5) 289 (93.8)
Ethnicity p=0.276
Dagomba 370 (82.2) 118 (83.1) 252 (81.8)
Mamprusi 34(7.6) 8 (5.6) 26 (8.4)
Gonja 35(7.8) 10 (7.0) 25(8.1)
Others (e.g. Akan, Frafra, Grusi) 11 (2.4) 6(4.2) 5(1.6)
Occupation p=0.234
Farmer 30 (6.7) 8 (5.6) 22(7.1)
Trader 132(29.3) 52 (36.6) 80 (26.0)
Unemployed 234 (52.0) 64 (45.1) 170 (55.2)
Public servant 21 (4.7) 6(4.2) 15 (4.9)
Seamstress 17 (3.7) 7 (4.9) 10 (3.2)
Others (e.g. Hairdresser, designer) 16 (3.6) 5(3.5) 11 (3.6)
Religion p =0.865
Christianity 44 (9.8) 13(9.2) 31(10.1)
Islam 406 (90.2) 129 (90.8) 277 (89.9)
Area of residence p =0.904
Urban 272 (60.4) 88 (62.0) 184 (59.7)
Peri-urban 76 (16.9) 23 (16.2) 53(17.2)
Rural 102 (22.7) 31(21.8) 71(23.1)
Household size p =0.206
1-5 271 (60.2) 77 (54.2) 194 (63.0)
6-10 153 (34.0) 56 (39.4) 97 (31.5)
11 and above 26 (5.8) 9 (6.3) 17 (5.5)

https://doi.org/10.1371/journal.pone.0302589.t001

to 5 persons. Averagely, half (52.0%) of the respondents reported of being unemployed

(Table 1).

Pregnancy outcomes before and during COVID-19

In all, 75.6% of the respondents attended at least one ANC visit. However, the proportion of
respondents who attended at least one ANC visit before COVID-19 (86.6%) was higher com-
pared to 70.5% during the pandemic. Also, a high proportion (76.8%) of mothers delivered at

a health facility before the pandemic compared to 58.1% during COVID-19. The proportion of
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Table 2. Pregnancy outcome before and during COVID-19 in Tamale.

Total (n = 450) COVID-19 Statistical test
Before (n = 142) During (n = 308)
Frequency (% Frequency (%) Frequency (%)

ANC attendance p<0.001
Yes 340 (75.6) 123 (86.6) 217 (70.5)

No 110 (24.4) 19 (13.4) 91 (29.5)

Place of delivery p<0.001
Hospital 288 (64.0) 109 (76.8) 179 (58.1)

Home 162 (36.0) 33(23.2) 129 (41.9)

Gestational age at delivery p=0.718
Normal term 199 (68.9) 66 (67.3) 133 (69.3)

Preterm 55 (19.0) 18 (18.4) 37 (19.4)

Post term 35(12.1) 14 (14.3) 21(11.0)

Birth weight p=0.718
Normal birth weight 262 (91.0) 101 (92.7) 161 (89.9)

Low birth weight 26 (9.0) 8(7.3) 18 (10.1)

*Complication during delivery p =0.041
No 74 (16.4) 31 (21.8) 43 (14.0)

Yes 376 (83.6) 111 (78.2) 265 (86.0)

* Complications included: preterm birth, low birth weight, postpartum bleeding, purpureal infection, maternal distress and prolonged admission

https://doi.org/10.1371/journal.pone.0302589.t002

preterm births increased from 18.4% to 19.4% before and during COVID-19 respectively. The
study also found that the proportion of LBW increased from 17.0% to 20.7% before and during
COVID-19 respectively. Similarly, 83.6% of respondents experienced complications during
recent delivery. The proportion of reported complications during delivery increased from
78.2% to 86.0% before and during COVID-19 respectively (Table 2).

Socio-demographic characteristics and pregnancy outcomes before and
during COVID-19

Bivariate analysis of sociodemographic characteristics and pregnancy outcomes before and
during COVID-19 indicates that age was statistically significant in Tamale Metropolis. There
was a reduced odds of 0.47 among respondents who were 36 years and above (OR = 0.47, 95%
CI: 0.25, 0.90 & p = 0.023) compared to 25 years of age or younger during COVID-19. The
respondents ANC visits, place of delivery, and complications during delivery were significantly
associated with the COVID-19 period. There was an increased odds of 2.72 of respondents
attending no ANC (OR =2.72, 95%CI: 1.58, 1.67 & p<0.001) during COVID-19 compared to
one or more attendance. The study also found that there was 2.38 increased odds of home
deliveries among the respondents (OR = 2.38, 95%CI: 1.52, 3.74 & p<0.001) during COVID-
19. Similarly, the odds of respondents experiencing complications during COVID-19 also
increased (OR = 1.72, (95%CI: 1.03, 2.87 & p = 0.041) (Table 3).

Discussion

This study assessed pregnancy outcomes before and during the COVID-19 pandemic in
Tamale Metropolis, Ghana. Socio-demographic characteristics, antenatal care (ANC) atten-
dance, place of delivery, complications during delivery (including preterm, low birth weight,
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Table 3. Socio-demographic characteristics and pregnancy outcome before and during COVID-19.

COVID-19
Before (n = 142) During (n = 308)
Freq (%) Freq (%) OR (95%CI) p-value
Age (years)
<25 41 (28.9) 123 (39.9) Ref
26-35 79 (55.6) 154 (50.0) 0.65 (0.42-1.02) 0.058
>36 22 (15.5) 31(10.1) 0.47 (0.25-0.90) 0.023
Level of education
No education 78 (54.9) 157 (51.0) Ref
Primary 19 (13.4) 29 (9.4) 0.76 (0.40-1.44) 0.396
Junior High School 23 (16.2) 62 (20.1) 1.34 (0.77-2.32) 0.298
Senior High School 15 (10.6) 44 (14.3) 1.46 (0.76-2.78) 0.253
Tertiary 7 (4.9) 16 (5.2) 1.14 (0.45-2.88) 0.788
Marital status
Single 5(3.5) 19 (6.2) Ref
Married 137 (96.5) 289 (93.8) 0.56 (0.20-1.52) 0.251
Ethnicity
Dagomba 118 (83.1) 252 (81.8) Ref
Mamprusi 8(5.6) 26 (8.4) 1.52 (0.67-3.46) 0.317
Gonja 10 (7.0) 25(8.1) 1.17 (0.55-2.52) 0.687
Others (e.g. Akan, Frafra, Grusi) 6(4.2) 5(1.6) 0.39 (0.12-1.30) 0.126
Occupation
Farmer 8(5.6) 22(7.1) Ref
Trader 52 (36.6) 80 (26.0) 0.56 (0.23-1.35) 0.196
Unemployed 64 (45.1) 170 (55.2) 0.97 (0.41-2.28) 0.937
Public servant 6(4.2) 15 (4.9) 0.91 (0.26-3.16) 0.881
Seamstress 7 (4.9) 10 (3.2) 0.80 (0.21-3.03) 0.743
Others (e.g. Hairdresser, designer) 5(3.5) 11 (3.6) 0.52 (0.15-1.83) 0.308
Religion
Christianity 13 (9.2) 31 (10.1) Ref
Islam 129 (90.8) 277 (89.9) 0.90 (0.46-1.78) 0.763
Area of residence
Urban 88 (62.0) 184 (59.7) Ref
Peri-urban 23 (16.2) 53 (17.2) 1.10 (0.64-1.91) 0.730
Rural 31(21.8) 71 (23.1) 1.10 (0.67-1.79) 0.717
Household size
1-5 77 (54.2) 194 (63.0) Ref
6-10 56 (39.4) 97 (31.5) 0.67 (0.45-1.05) 0.082
11 and above 9(6.3) 17 (5.5) 0.75 (0.32-1.75) 0.507
ANC attendance
Yes 123 (86.6) 217 (70.5) Ref
No 19 (13.4) 91 (29.5) 2.72 (1.58-1.67) <0.001
Place of delivery
Hospital 109 (76.8) 179 (58.1) Ref
Home 33(23.2) 129 (41.9) 2.38 (1.52-3.74) <0.001
Gestational age at delivery
Normal term 66 (67.3) 133 (69.3) Ref
Preterm 18 (18.4) 37 (19.4) 1.02 (0.54-1.93) 0.951
(Continued)
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Table 3. (Continued)

COVID-19

Before (n = 142) During (n = 308)

Freq (%) Freq (%) OR (95%CI) p-value
Post term 14 (14.3) 21 (11.0) 0.74 (0.356-1.56) 0.433
Birth weight
Normal birth weight 39 (83.0) 69 (79.3) Ref
Low birth weight 8(17.0) 18 (20.7) 3.12 (0.88-11.04) 0.437
*Any complication (s) during delivery
No 31(21.8) 43 (14.0) Ref
Yes 111 (78.2) 265 (86.0) 1.72 (1.03-2.87) 0.041

* Complications included: preterm birth, low birth weight, postpartum bleeding, purpureal infection, maternal distress and prolonged admission

https://doi.org/10.1371/journal.pone.0302589.t003

postpartum bleeding, purpureal infection, and prolonged admission) were measured in the
study.

The ANC attendance during the pandemic reduced from 86.6% to 70.5%. Similarly,
women who delivered during the pandemic were 2.8 times more likely not to attend ANC
than women who delivered before COVID-19. This finding is similar to previous studies
which reported that lockdown and movement restrictions affected ANC attendance during
the COVID-19 pandemic in Ghana Ethiopia [38, 39]. These studies further reported that preg-
nant women were unable to access health care compared to the period before the COVID-19
pandemic. A review of studies confirmed that more pregnant women were attending ANC
before COVID-19 compared to the lockdown period [40]. The study reported that COVID-19
pandemic could have negatively influenced the ANC attendance among pregnant women
[40]. However, studies from eight sub-Saharan African countries reported that pregnant
women continued to utilize ANC services during the COVID-19 pandemic [34]. The differ-
ence could be due to the effect of COVID-19 in the study setting. In context with high inci-
dence of COVID-19 also experienced strict restrictions. Consequently, disruptions in the daily
routines of people affected access to basic health care and utilization of maternal health ser-
vices. Some factors such as distance to health facility, level of maternal education, and age have
been described as enablers of pregnant women accessing and utilizing ANC services during
COVID-19 pandemic [34].

Our study also found that the proportion of pregnant women who delivered at home dur-
ing the COVID-19 pandemic was 2.38 times more compared to before. This finding is similar
to previous studies which reported that COVID-19 influenced choice of delivery place of preg-
nant women [41, 42]. Before the COVID-19 pandemic, pregnant women made the choice to
deliver at places they considered safe. Likewise, women considered the home to be safer to
deliver their babies compared to the health facilities during the COVID-19 pandemic. This
resulted in low health facility deliveries and low skilled births. In France, some pregnant
women held the view that health facility delivery was unsafe compared to home delivery due to
the fear of spread of the Corona virus [43]. Additionally, there was a directive by the Govern-
ment of Ghana that pregnant women should not go out of their homes including utilization of
the health care unless it was critical [6]. This directive coupled with lack of education on birth
preparedness and complication readiness predisposed expectant mothers to home deliveries.

In our study, preterm delivery increased slightly from 18.4% before the pandemic to 19.4%
during COVID-19 but the difference is not statistically significant. This finding is similar to a
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Turkish study which reported that preterm births significantly increased during the pandemic
[26]. However, another study conducted in Netherlands reported that preterm births rather
decreased during COVID-19 pandemic [25]. The varied findings may be due to geographical
differences in the study settings. The adverse impact of the COVID-19 and experiences of
countries varied [44]. Our study showed that increased preterm births could be due to negative
experiences and impact of the COVID-19 pandemic in Northern Region of Ghana. The pan-
demic might have prevented pregnant women from accessing quality health care and conse-
quently resulting in adverse birth outcomes such as preterm deliveries.

Our study also found that the proportion of low birth weight increased from 17.0% to
20.7% before and during COVID-19 respectively but the difference is not statistically signifi-
cant. This finding is similar to a study that compared birth weights before and during COVID-
19 pandemic. It was reported that more LBW neonates were delivered during lockdown [45].
Other studies maintained that the lockdown restrictions had no adverse effects on birth weight
[31, 32].

In this study, women who delivered during COVID-19 were twice more likely to experience
complications compared to those who had their babies before COVID-19. This finding is simi-
lar to that of a study conducted by Cousins (2020) to assess the link between COVID-19 and
adverse birth outcomes. A systematic review reported that pregnant women experienced com-
plications during delivery which was comprehensively linked to the COVID-19 pandemic
[46]. The findings showed that majority of the pregnant women experienced prolonged labor
and postpartum hemorrhage. Other studies also suggested that COVID-19 was associated with
an increased risk of adverse birth outcomes, including iatrogenic preterm birth and increased
rates of cesarean section delivery compared to the period before the pandemic [47-49]. This
complication maybe as a result of inability of the women to attendant ANC regularly due to
COVID-19 restrictions. The likelihood of adverse birth outcomes among pregnant women
with little information of ANC will be higher when compared to knowledgeable women [50].

Strengths and limitations

This study has strengths. A multistage sampling approach ensured all communities in the
Tamale Metropolis had equal chances of being picked. Therefore, the findings reflect a repre-
sentative sample of the study population. Simple random sampling method was applied to mit-
igate bias in respondents’ selection. Additionally, the study is community based and
respondents answered questions within familiar settings. We also had access to the maternal
and child health record books for review and information extraction. However, this study also
has some limitations. Reliability of information was based on respondents’ ability to remember
correctly, hence, findings are liable to recall bias. The sample size for the before and during
COVID-19 varied, as well as difference in their ages could limit generalization of the findings
The study is also liable to selection bias due to exclusion of women with comorbidities (includ-
ing COVID-19), women who died, and women who were pregnant more than once during the
study period. This study is also limited geographically and the findings should be interpreted
with care when applied in different contexts.

Conclusion

In this study, the ANC attendance and health facility delivery decreased during the pandemic.
During disease outbreaks, outreach engagement strategies should be developed and imple-
mented to increase access and utilization of maternal health services for marginalized and
underserved populations. The capacity of health workers should be strengthened through skill
training to appropriately manage adverse birth outcomes.
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