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Background: The recent coronavirus disease (COVID-19) pandemic has had a disastrous
effect on the health-care delivery system, of mainly pregnancy-related healthcare. In order to
fill the information gap in the scientific literature and in response to the limited evidence in
the country, this study aims to assess the impact of the COVID-19 pandemic on antenatal
care utilization among pregnant women attending public facilities in Northeast Ethiopia.
Therefore, the result will be beneficial to design strategies for prioritizing maternal health
care even with the COVID-19 pandemic period.
Methods: A facility-based cross-sectional study was conducted from February 2 to
August 30, 2020 among pregnant women attending ANC services at public hospitals in
Northeast Ethiopia. Thus, a total of 389 women were included in the study with a simple
random sampling technique. The bi-variable and multi-variable logistic regression
models were employed to identify factors significantly associated with ANC utilization.
Adjusted odds ratio (AOR) with 95% CI was estimated to show the strength of association.
Finally, a P-value of <0.05 in the multivariable logistic regression analysis was used to
identify predictors of antenatal care utilization.
Results: Overall, 114 (29.3%) pregnant women had fully utilized antenatal care services during
the pandemic period. Mother age ≥35 years (AOR=11.79, 95% CI=1.18– 117.8), secondary
education and above (AOR=4.74, 95% CI=1.04– 21.61), history of stillbirth before recent
pregnancy (AOR=0.007, 95% CI=0.001–0.12), interruption and diversion of services due to
COVID-19 response (AOR=0.675, 95% CI=0.142–0.742), fear of COVID-19 (AOR=0.13, 95%
CI=0.06–0.31), and lack of transport access (AOR=4.15, 95% CI=1.04–16.54) were predictors
of full antenatal care service utilization.
Conclusion: Three of every ten pregnant women who attended the obstetric outpatient
clinics have fully utilized the antenatal care services. Encouraging women’s educational
status, prioritizing maternal health services during COVID-19, and improving the quality of
ANC service should be emphasized more.
Keywords: antenatal care, prenatal care, utilization, coronavirus disease, pregnant women,
Ethiopia
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The novel coronavirus, which causes coronavirus disease (COVID-19), has spread
rapidly since emerging in late 2019, and the World Health Organization (WHO)
declared the disease a global pandemic on March 11, 2020.1 More than 49,373,235
confirmed cases and 1,243,083 deaths were reported globally as of October, 2020.2
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Antenatal healthcare is defined by the WHO as the
“care a pregnant mother receives before birth”, and
involves education, screening, counseling, treatment of
minor ailment, and immunization services.3
Antenatal care presents the first contact opportunity for
a woman to connect with formal health services and link
ing women with pregnancy complications to a referral
system.4
Globally 303,000 maternal deaths occur due to preg
nancy and childbirth-related complications each year, with
99% of them occurring in SSA (sub-Saharan Africa) and
Southern Asia.5–7 Antenatal care helps to reduce the
occurrence of maternal morbidity and mortality by provid
ing information about danger signs, health promotion,
birth
preparedness,
and
care
for
pregnancy
complications.5 Even though the WHO recommends
a minimum of four ANC visita for pregnant women, the
maternal mortality during pregnancy or within 42 days of
termination of pregnancy still remains high in sub-Saharan
Africa, including Ethiopia.5,8
Studies conducted in different countries reported that
maternal age, number of living children, educational status,
place of residence, occupation, religion, socio-economic
status, and previous obstetric history were factors signifi
cantly associated with the use of antenatal care
service.5,–8–10
The COVID-19 pandemic is posing considerable chal
lenges for countries to maintain the provision of high
quality, essential maternal and newborn health services.11
Pregnant women and mothers with newborns may experi
ence difficulties accessing services due to transport disrup
tions and lockdown measures or be reluctant to come to
health facilities due to fear of infection.11 Thus, a modest
decline of 10% in coverage of pregnancy related and new
born health-care services were reported due to pandemics.
This would result in 28,000 maternal deaths.12 A recent
study done in the US reported that ANC coverage reduc
tions of 39.3–51.9%, due to the pandemic, would result in
56,700 additional maternal deaths.12
In addition, disruption of maternity services and diver
sion of resources away from essential pregnancy care,
because of prioritizing the COVID-19 response, increased
risks of maternal morbidity and mortality.13 Anxiety and
obsessive-compulsive symptoms in pregnant women were
found to be increased during the current SARS-CoV-2
pandemic.14
The indirect effects of COVID-19 at the population
level, as a result of social restrictions, lockdown, and
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reorganization of health systems, has been evident in
even well-resourced countries such as Singapore.15
In low-income countries, the impact of containment
and preparedness policies on maternal and newborn health
could be more pronounced. Even before the emergence of
COVID-19, high-quality and timely maternal health-care
services were unavailable, inaccessible, or unaffordable
for millions of women. Now, restrictions on travel and
gatherings, health facilities with limited infection preven
tion supplies and unreliable infection control practices, and
disrupted community health worker routines threaten to
exacerbate limited access to care and negatively impact
women’s health.16
Evidence from similar health emergencies, most nota
bly the Ebola outbreak in West Africa, has shown that such
mitigating measures as well as the disease itself could
have a detrimental impact on women and girls. The
Ebola outbreak led to a 75% increase in maternal mortality
in West Africa. This evidence suggests that COVID-19
will have a similar effect on women and girls.17
To the best of the investigators knowledge, there is no
published research exploring the impact of the COVID-19
pandemic on antenatal care utilization among pregnant
women in the country including our study setting. This is
not only in Ethiopia, as very little is known about it in subSaharan African countries.
In order to fill this information gap in the scientific
literature and in response to the limited evidence in the
country, this study aims to assess the impact of the
COVID-19 pandemic on antenatal care utilization among
pregnant women attending public facilities in Northeast
Ethiopia. Therefore, the result of this study will be bene
ficial to design strategies for prioritizing maternal health
care, even with the COVID-19 pandemic period.

Materials and Methods
Study Setting
The study was conducted in health facilities found in
northeast Ethiopia, which is from south Wollo zone and
Oromia special zone. The area is found in Amara national
regional state, which is located 401 Km from Addis
Ababa, the capital city of Ethiopia. According to the
2019/2020 data obtained from zonal administration, the
total population is 216,384, and 115,114 of them are
females. In the area there are four private and two govern
mental hospitals, eight health centers, and there are
a number of private clinics and pharmacies.18 The

International Journal of Women’s Health 2020:12

Dovepress

financial coverage of ANC services in Ethiopia is cost
free, covered by state.

International Journal of Women's Health downloaded from https://www.dovepress.com/ by 143.239.253.154 on 19-Dec-2020
For personal use only.

Study Design and Period
A facility-based cross-sectional study was conducted
among pregnant women who attended ANC in the selected
health facilities from February 25 to August 30, 2020.
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The proportional size allocation was made from each
selected public health facility based on the average number
of ANC users in the most recent quarterly report of each
health facility (157 participants from Dessie referral hos
pital, 113 participants from Akasta hospital, and 119 par
ticipants from Kemise general hospital). Study participants
at each health facility were selected using a simple random
sampling technique until the required sample size at each
health facility was obtained.

Population
The source population was all pregnant women who
attended ANC in the selected health facilities, and all
pregnant women who attended ANC in the selected health
facilities during the data collection period was considered
as our study population. Accordingly, a total of 389 preg
nant women who fulfilled the inclusion criteria were
included in the study.

Sample Size Determination and Sampling
Technique
The sample size for prevalence of the study was deter
mined using a single population proportion formula based
on the following assumptions; level of confidence to be
95%, 5% margin of error, and taking the proportion of
ANC utilization during the COVID-19 pandemic period as
50% since there was no previous study:
�
Zα
ð1:96Þ2ð0:5 � 0:5Þ
2 2:P:Q
N¼
¼
¼ 384
2
ð0:05Þ2
ðd Þ
where Z=1.96, d=5%, P=50%, and Q=50%
By adding a 5% non-response rate, the sample size
was 403.
Sample size for factors influencing ANC utilization
was calculated using a double population proportion with
the assumption of 95% level of confidence, 80% power
d=permitted error 5%, P1 (percentage of outcome in unex
posed group), ratio of exposed and unexposed group (1)
and OR from previous literatures5,19 by using Epi-info
version 7 software. Thus, the sample size for this study
was 403 obtained from a single population proportion
formula.
We have selected three hospitals purposively, ie, Dessie
referral hospital, Kemise General Hospital, and Akasta
General Hospital based on the number of catchment popu
lation and patient flow. Lists of pregnant women who
came for ANC visit were extracted from the ANC regis
tration log book in each Hospital.

International Journal of Women’s Health 2020:12

Study Variables and Operational
Definition
The outcome variable of the study was antenatal care
utilization. Independent variables of the study were
socio-demographic, socio-cultural, facility-related, and
obstetric factors). Antenatal care utilization was defined
as at least three antenatal care visits, consumed 90+ Iron
and Folic Acid tablets, and two or more tetanus toxoid
injections taken. Accordingly, if the pregnant women
received the entire recommended antenatal care they
wer coded as 1; if care was not received, they were
coded as zero (0).20

Data Collection and Quality Assurance
Data was collected using an interviewer-administered
questionnaire which was developed after reviewing rele
vant literatures.1,7,12,13,19 The questionnaire comprised of
socio-demographic, socio-cultural, and health facilityelated questions (supplementary material). About six
BSc nurse data collectors and three public health officer
supervisors were recruited in the data collection. To
assure data quality, 2 days of training was given for
data collectors and supervisors. In addition, a pretest
was done on 10% of the sample at Woldia General
Hospital before data collection. Furthermore, there was
close day-to-day supervision of data collectors in the data
collection process. Finally, it was checked for complete
ness and consistency.

Data Management and Analysis
All data was checked for inconsistencies, missing values,
and incompleteness, then entered into Epi-data version 3.1
software and exported to STATA version 14 for further
analysis. Descriptive statistics, including frequencies and
proportions, were computed and presented in the form of
text and tables. The binary logistic regression analysis was
performed to identify factors associated with Antenatal
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care utilization for the meaningful interpretation of results.
Enter method was used to select candidate variables hav
ing a P-value of <0.2 in the bi-variable analysis and
entered to the multivariable analysis for controlling the
possible confounders. Adjusted odds ratio (AOR) with
95% CI was estimated to show the strength of association.
Finally, a P-value of <0.05 in the multivariable logistic
regression analysis was used to identify variables signifi
cantly associated with antenatal care utilization. HosmerLemeshow goodness of fit test was performed.

Variables

Category

Frequency

Percent

Age

15–24
25–34

143
215

12.1
55.3

≥35

31

8

Residency

Urban
Rural

384
41

89.5
10.5

Religion

Muslim
Orthodox
Protestant

304
72
13

78.1
18.5
3.3

Occupational status

House wife
Merchant

280
70

72
18

Government
employee

39

10

Marital status

Married
Unmarried

370
19

95.1
4.9

Educational status

No formal
education
Primary education
Secondary

47

12.1

128
169

32.9
43.4

College and above

45

11.6

1,881–7,398
≥7,399–22,086

331
58

85.1
14.9

Ethical Consideration
Ethical clearance was released from the ethical review
committee of the College of Medicine and Health
Sciences, Wollo University. An official letter was
obtained from the Amhara Public Health Institute,
Dessie Branch, which in turn wrote a letter for each
health facility to get permission. The purpose of the
study was explained to the study participants, and verbal
consent was also obtained from each of them. Verbal
informed consent was approved by the Ethical Review
Committee of the College of Medicine and Health
Sciences, Wollo University, and this study was conducted
in accordance with the Declaration of Helsinki. The par
ticipants under the age of 18 years were approved by the
ethics committee to provide informed consent on their
own behalf. Confidentiality of the responses was ensured
throughout the research process.

Results
Socio-Demographic Characteristics of
Respondents
In this study, from the total of 403 pregnant women
planned, 389 fully responded, giving a response rate of
96.52%. Of these, 215 (55.3%) respondents were in the
age group of 25–34 years. The mean (standard deviation)
age was 26 (4.4) years.
The majority of respondents (370, 95.1%) were mar
ried. In addition, 214 (55%) had completed secondary
school and above and 67.4% of them were housewives in
occupation (Table 1).

Impact of COVID-19 Pandemic on ANC
Service Utilization
The study revealed that 216 (55.5%) respondents missed
or were late to start ANC services during the COVID-19
pandemic period. Of these, 23 (5.9%) were due to
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Table 1 Socio-Demographic Characteristics of Pregnant Women
Attending Antenatal Care at Public Health Facilities in North East
Ethiopia During COVID-19 Outbreak, 2020 (n=389)
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education

Monthly income (in
ETB)

deploying of maternal workers to COVID-19. The major
ity of respondents (122, 56.48%) reported it was due to
fear of COVID-19 infection, followed by interruption and
diversion of maternal services to COVID-19 (72,
33.33%).
Similarly, 66 (17%) of the respondents reported they
did not attend due to the stay at home principle and 28
(7.2%) reported it was due to costly transportation during
the lockdown period.

Antenatal Care Services Utilization
Among Pregnant Women
From the total 389 pregnant women included in the study,
140 (29.3%) who attended the obstetric outpatient clinics
fully utilized the antenatal care services.
This result shows that most of the women (359, 92.3%)
received iron supplementation for ≥3 months and 383
(98.5%) of them were supplemented with folic acid.
Regarding ANC visit the highest proportion (149, 38.3%)
of women had two visits only (Table 2).
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Table 2 Frequency Distribution of Antenatal Care Services
During COVID-19 Pandemic Among Pregnant Women
Attending Public Health Facilities in Northeast Ethiopia, 2020
(n=389)
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Variables

ANC visit

Category

Frequency

Percentage

(n)

(%)

First
Second
Third

120
149
113

30.8
38.3
29.0

Fourth and

7

1.8

above
TT vaccination
status
Iron
supplementation
Folic acid
supplementation

1
≥2

149
232

38.3
59.6

1–2 month
≥3 months

24
359

6.1
92.3

Yes
No

383
6

98.5
1.5

Predictors of Antenatal Care Utilization
During COVID-19 Pandemic
Among factors considered in the study women’s age,
residence, education status, history of stillbirth, interrup
tion, and diversion of maternity services to COVID-19
response, fear of COVD-19 infection, and transport inac
cessibility were major predictors for antenatal care
utilization.
Multivariable analysis revealed that mothers aged ≥35
years were 12-times more likely to utilize ANC services
than mothers aged ≤24 years (AOR=11.79, 95% CI=1.18–
117.8). Mothers whose age was in the range of 25–34
years had increases of nearly 8-fold in ANC utilization
as compared to mothers having age ≤24 years (AOR=7.55,
95% CI=3.29–17.31).
The result of this study also revealed that urban resi
dent mothers were 9-times more likely to utilize ANC
services than mothers who were from rural areas
(AOR=9.13, 95% CI=1.28–65.31).
Similarly, mothers who had no formal education were
79% less likely to utilize ANC services than those mothers
who had secondary and above education (AOR=0.21, 95%
CI=0.05–0.96). Respondents who had no history of stillbirth
before recent pregnancy were 99.3% less likely to utilize
ANC service than those who had a history of stillbirth before
the recent pregnancy (AOR=0.007, 95% CI=0.001–0.12).
The result also revealed that interruption and diversion of
maternal health-care services due to COVID-19 response
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reduces full service utilization by 32% (AOR=0.68, 95%
CI=0.14–0.74). Transport accessibility increases the utiliza
tion of the ANC service by four unit folds as compared to
those respondents who had no access to transportation
(AOR=4.15, 95% CI=1.04–16.54). Similarly, fear of
COVID-19 infection reduces full service utilization by 87%
(AOR=0.13, 95% CI=0.06–0.31) (Table 3).

Discussion
The result of this study revealed that 29.3% of pregnant
women fully received the recommended antenatal care
services during the COVID-19 pandemic.
This finding was lower than in studies done in India
(45%),20 Nepal (87%),21 Nigeria (81.5%),22 and Kenya
(52%).23 The result was also lower than local studies
done in Ethiopia: Eastern Hararge (38.2%),24 Holeta
town (66%),9 Ethiopia (32.5%),25 and Debre Tabor town
(35.3%).5 The observed difference might be due to sociocultural and awareness differences, variations in sociodemographic characteristics, and the difference in study
period (previous studies were conducted before the
COVID-19 pandemic period, unlike the current study).
Since in the pandemic period the antenatal care service
utilization was found to be low this might be due to
movement restrictions, fear of infection, and economic
pressure, greater disruptions to health systems due to
workforce and supply chain issues and the repurposing
of health workers.
Our study showed that the age of respondents was
positively and significantly associated with antenatal care
service utilization. This finding was supported by studies
done in Debre tabor,5 in hadya zone, southern Ethiopia,26
and Nigeria.11 This might be, as the age of the mother
increases; they might have a better knowledge, understand
ing, and experience of pregnancy and pregnancy-related
complications, which in turn increases the utilization of
antenatal care services.
The result of this study also showed that mothers who
have secondary education and above were more likely to
utilize ANC services than mothers who have no formal
education. Previous studies done in developing countries
had found that higher educational level was highly associated
with better antenatal care service utilization.5,11,–26–28 This
might be explained as women having better educational
status are capable of identifying danger signs and easily
understand the bad consequence of not attending antenatal
care services.
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Table 3 Bi-Variable and Multivariable Logistic Regression Analyses of Factors Associated with Antenatal Care Utilization During
COVID-19 Pandemic Among Pregnant Women Attending Public Health Facilities in Northeast Ethiopia 2020 (N=389)
Variables
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ANC Utilization

COR (95% CI)

AOR (95% CI)

Yes

No

≤24
25–34

36 (25.17)
73 (33.95)

107 (74.83)
142 (66.05)

1
1.53 (0.95–2.45)

1
7.55 (3.29–17.31)*

>35

5 (16.19)

26 (83.87)

0.43 (0.20–1.59)

11.79 (1.18–117.83)*

Residence

Urban
Rural

109 (31.3)
5 (12.2)

239 (68.7)
36 (87.8)

3.28 (1.25–8.59)
1

9.13 (1.28–65.31)*
1

Education status

No formal

12 (25.5)

35 (74.5)

0.58 (0.29–1.19)

0.21 (0.05–0.96)*

education
Primary

Age (years)

23 (18)

105 (82.0)

2.78 (0.70–3.45)

0.84 (0.17–4.17)

Secondary and
above

79 (37)

135 (63)

1

1

History of still birth

No
Yes

25 (67.57)
89 (25.28)

12 (32.43)
263 (74.72)

6.16 (2.97–12.76)
1

0.007 (0.001–0.12)*
1

Interruption of Maternity services due to
COVID-19

No
Yes

36 (50)
239 (75.39)

36 (50)
78 (24.61)

1
3.06 (1.81–5.19)

1
0.675 (0.14–0.74)*

Fear of COVID-19

No
Yes

52 (42.62)
62 (23.22)

70 (57.38)
205 (76.78)

1
0.41 (0.26–0.64)

1
0.13 (0.06–0.31)*

Transport access

No
Yes

5 (17.86)
109 (30.19)

23 (82.14)
252 (69.81)

1
1.99 (0.74–5.37)

1
4.15 (1.04–16.54)*

Notes: *Significantly associated; 1, reference.
Abbreviations: COR, crude odds ratio; AOR, adjusted odd ratio; COVID-19, coronavirus disease.

This finding also revealed that urban residency was
found to be significantly associated with the utilization of
antenatal care. This finding was supported by studies done
in Ethiopia using Mini DHS 2019.10,17 This might be
because pregnant women living in urban areas may have
better access to health facilities and better awareness about
the importance of ANC utilization.
A statistically significant association was also obtained
between history of still birth and antenatal care service
utilization. Mothers who had experienced stillbirth before
were more likely to fully utilize ANC service than mothers
who had not encountered it before. This finding was in line
with another study done in Ethiopia.6,26 The possible
explanation for this might be because those who faced
still birth knew the risks associated with it; as a result
they might fully utilize antenatal care in order to prevent it
and to have a good pregnancy outcome.
Fear of COVID-19 infection was also found to be
significantly associated with an 87% reduction in full
ANC service utilization. Consistent to this in Bnei Brak,
a city in Israel, one of the significant issues faced in
maternal care was fear. Many women were anxious about
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contracting the coronavirus and feared going to prenatal
checks, with some pregnant women staying away from the
services altogether.29 This might be due to low awareness
creation from the responsible body, and the preventive
principles of COVID-19 might not be practiced properly.
Fear of physical proximity may also limit or alter care
provision. In addition, the fear of spreading the disease
may lead health workers to deny mothers the service.
Pregnant women have been reported to have experienced
increased anxiety as a result of COVID-19.30,31 Similarly,
a survey conducted in Italy among 100 pregnant women
showed there was a fear of visiting hospitals for childbirth
because they were scared of being infected themselves or
feared vertical transmission.32
This study also showed that lack of transport accessi
bility increases the risk of not utilizing ANC services fully.
Similarly, in Nepal, cases have been reported where, due
to a lack of transportation, women developed complica
tions on the way to the hospital and died at the health
facility before receiving proper care.33 This might be
because stay-at-home orders lead to greater lost income,
reduced purchasing power, and the inability to pay for
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services doubling the cost of public, which in turn limit
utilization of ANC services.
This finding also revealed that interruption and diver
sion of maternal health-care service reduces full service
utilization by 32%. Similarly, studies conducted during the
pandemic in the Asia pacific region reported the service
utilization would decrease to half.34 Consistently, in the
US, some facilities have converted maternity wards to
COVID-19 units, in order to accommodate the increasing
number of COVID-19 patients.35 In India and Nepal the
pandemic also has exposed shortfalls in the health system,
with the majority of health facilities being ill equipped to
deal with the pandemic.35–37
The situation is harsher in developing countries due to
the lack of proper infrastructure and resources.37 This
might be due to health system collapse or intentional
choices made in responding to the pandemic, workforce
reduction, access reduction, and also some health facility
restricted number of ANC visits due to fear of the pregnant
women contracting coronavirus.
The cross-sectional nature of this survey research was
one of the main limitations of this study. Thus, unadjusted
for temporal trends and no follow-up were also the limita
tions of the study. Furthermore, this study was not supple
mented with the quantitative method of data collection.

Conclusion and Recommendation
The findings of this study showed the pandemic reduced
the utilization of antenatal care services among pregnant
women in the study area. Thus, the age of the mother,
residency, educational status, history of still birth, inter
ruption, and diversion of maternity health-care service,
fear of COVID-19 pandemic, and transport inaccessibility
were significant factors which contributed to the low
antenatal care service utilization of pregnant women.
Thus, efforts to enhancing maternal health services
should be recommended. Various IEC (Information,
Education and Communication) materials will be produced
to raise awareness regarding the protection of pregnant
women during the COVID-19 pandemic. It is also better
to start phone-in services to help with transportation to
pregnant women. In addition, virtual consultation with
obstetricians will be provided via telemedicine services,
to women seeking maternal health services.

Implications of the Study
COVID-19 has caused disruption of health services on the
global scale, including MHS (maternal health services).
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Due to this pandemic, women are facing more barriers to
accessing maternal healthcare, including restrictions, trans
port challenges, anxiety, and fear over possibly being
exposed to coronavirus. This study demonstrates addressing
the identified factors would help to design appropriate stra
tegies to improve MHS utilization during the pandemic.
Effective preventive and clinical strategies are needed to
control COVID-19 infection among pregnant women.
Governments also need to make sure that women can access
basic information to protect the health of themselves and
their babies. Additionally, arrangements should be made for
assuring proper means of transportation and availability of
MHS (maternal health services) during lockdown.

Abbreviations
ANC, Antenatal care; COVID-19, Coronavirus disease;
AOR, Adjusted odds ratio; CI, Confidence interval; COR,
Crude odds ratio; EMDHS, Ethiopia Mini Demographic and
Health Survey; FGA, Family guidance association; KM,
Kilometer; MHS, maternal health service; WHO, World
Health Organization.
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