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Abstract

Background: Antenatal care (ANC) is a health care intervention intended to ensure the safety of pregnancy. Accord-
ing to the World Health Organization, at least four ANC visits are recommended for a healthy pregnancy. However,
whether this recommended number of visits was followed or not in the rural areas of Southwestern Ethiopia is not
known. Therefore, the study aimed to investigate the prevalence of, and the associated factors of ANC utilization by
pregnant women in the rural areas of Southwestern Ethiopia.

Methods: A community-based cross-sectional study design was used in three rural zones. The data were collected
from n = 978 women through a structured questionnaire with face-to-face interview. The collected data were ana-
lyzed using descriptive statistics and a multiple binary logistic regression model.

Results: The results showed that 56% of women made the recommended minimum number of ANC visits and the
remaining 44% of them underutilized the ANC service. The multiple binary logistic regression model identified zone,
marital status of the woman, educational level of the husband, occupation of the husband, knowledge of danger
signs of pregnancy, birth interval, source of information, timely visits, and transportation problem to be statistically
significant factors affecting the prevalence of ANC visit utilization of women. Bench Maji zone had smaller odds ratio
of ANC visit prevalence as compared to Kaffa zone. Women who lived in the rural area of Sheko zone are 2.67 times
less likely to utilize ANC visit than those who lived in the rural area of Kaffa zone keeping other variables constant.

Conclusion: The study results highlight the need to increase the number of ANC visits, and the importance of using
an appropriate model to determine the important socio-demographic factors that ANC service providers shall focus
on to improve the health of the unborn baby and the mother during pregnancy.
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Background
Antenatal care (ANC) is an important care provided to

pregnancy, and that any healthy pregnant woman should
receive at least four ANC visits to reduce maternal death

pregnant women to improve the health of the unborn
baby and the mother [1]. According to the recommenda-
tion of World Health Organization (WHO), every preg-
nant woman should start taking ANC before 12 weeks of
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due to pregnancy complications [2, 3].

The utilization of ANC services by rural area women
during pregnancy is constrained by different problems
[4]. A cross-sectional study from Nigeria showed that the
national average of ANC utilization rate is 61%, of which
81% of them had >4 visits [5]. Tolera et al. [6] reported
that a very high proportion of women had attended
below the recommended (>4 visits) ANC visits in rural
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Fig. 1 Location of the study area (Kaffa zone, Sheka zone, and Bench Maji zone)

areas of western Ethiopia. In Nigeria, a comparative study
of rural and urban residences based on the 2013 demo-
graphic and health survey showed that only 39% of rural
women had four or more ANC visits as compared to 78%
of urban women [7]. However, in rural areas of Ethiopia,
more women have delayed initiation of ANC visits com-
pared to women in urban areas [8]. Early launch of ANC
is beneficial to detect and treat complications during
pregnancy before it is too late [9]. However, majority of
the womenin Ethiopia initiate ANC late [10].

Most maternal ANC studies in Ethiopia are based on
data from urban areas and health facilities, but not from
rural communities. Therefore, the objective of this study
was to assess whether the number of ANC visits meets
the WHO recommendation, and to identify the factors
affecting it among ANC service users in rural area of
southwest Ethiopia.

Methods
Study area
The study was conducted in Kaffa, Sheka, and Bench Maji
zones of Southern Nations, Nationalities, and Peoples’

Region (SNNPR). These three zones are in Southwestern
Ethiopia (Fig. 1).

The capital city of Kaffazone (Bonga) is 571 km
south-west of Hawassa (the capital city of SNNPR) and
405 km south of Addis Ababa (the capital city of Ethio-
pia). Kaffa zone has 297 health posts, 45 health cent-
ers, one general hospital, one primary hospital, and 7
Woreda (equivalent to county) health offices. Accord-
ing to the 2007 census conducted by the Central Statis-
tical Agency (CSA) [11], the population of Kaffa zone
is 871,984, of which 442,166 are females. Among the
females, 32,182 (17,783 are in reproductive age [15-
49]) live in urban areas and the remaining 409,984
(180,046 are in reproductive age) live in rural areas.

Sheka zone has 57 health posts, one general hospital,
one primary hospital, one health center, and 5 Woreda
health offices. The capital city of Sheka zone is Masha,
and it is 951 km from Hawassa and 676 km from Addis
Ababa. The population of the zone is 199,314 [11], of
which 98,255 are females (48,939 in reproductive age
group). Among all females, 16,482 of them live in urban
areas (9,568 in reproductive age group), and 81,773
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of them live in rural areas (39,371 in reproductive age
group).

Bench Maji zone has 134 health posts, 27 health
centers, one teaching hospital, one primary hospital,
and seven Woreda health offices. The population ofthe
zone is 652,531 [11], of which 329,183 are females, and
157,740 of them are in reproductive age (15-49) group.
Among all reproductive females, 19,626 live in urban
areas and 138,114 of them live in rural areas.

Sampling procedure and data collection method

Primary data were collected from a community-based
cross-sectional survey conducted in the three rural zones
(Kaffa, Sheka,and Bench Maji) that are in the western
part of SNNPR. These three zones have 28 (13, 3, and
12 in Kaffa, Sheka,and Bench Maji zones, respectively)
woredas (counties) that are considered internally heter-
ogenous and externally homogenous, which makes them
appropriate to be considered as clusters. A three-stage
sampling method was used, where 3 woredas were ran-
domly selected in the first stage, and 2 kebeles (equiva-
lent to districts) were randomly selected from each of the
3 Woredas in the second stage. The 6 randomly selected
kebeles are Haro, Kushit, Ermo, Fide, Yeba, and Ermich.
The sample size (n = 978) was determined as described
in Umulisa [12]. Among the women living in these 6
kebeles and who gave birth during the last five years, n
= 978 of them were randomly selected, and a structured
questionnaire with face-to-face interview was used to
collect the data.

Study variables

The dependent variable was ANC visits, and its binary
values were either at least 4 ANC visits (>4 visits) or less
than 4 ANC visits. The threshold for the values was based
on the recommendation of ANC visits by WHO for
healthy pregnancy of women [2]. The independent vari-
ables, identified based on the literaturewere Zone, Mari-
tal status of the woman, Religion, Educational level of the
woman, Educational level of the husband, Occupation of
the mother, Occupation of the husband, Was there abor-
tion? Iron-folate supplementation use, Decision maker,
Knowledge of danger signs of pregnancy (e.g., vomiting,
heavy headache, and depression), Birth interval, Source
of information, Volunteering, Timely visit, Transporta-
tion problem, Satisfaction of previous visits, Distance,
and Age of the woman; and their values were collected
from each respondent using astructured questionnaire.

Statistical analyses
Contingency tables of socio-demographic categorical
variables and ANC service utilization of women who gave
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birth during the past five years were produced to show
the percentages of the respondents falling in the different
cells of the table. Based on a preliminary chi-square test
of independence, the categorical variables whose associa-
tion with the response variable (ANC service utilization)
showed a p-value of < 0.25 were included in the multiple
logistic regression model analysis that was used to deter-
mine the probability that each socio-demographic factor
would explain the utilization of ANC service using odds
ratio [13]. The odds ratio is used as a parameter in the
logistics regression model to indicate the odds of success
(in this case having at least 4 ANC visits) compared to
the reference category. The statistical analysis was done
using SPSS (version 20) software.

Results
Among the surveyed 978 women from the three rural
zones in Southwest Ethiopia, 430 (44%) of them utilized
ANC service for less than four times, and the remaining
548 (56%) women used the ANC service for at least four
times during their pregnancy. Percentages of the women
who utilized the ANC service during their pregnancy and
their socio-demographic category are shown in Tables 1
and 2. According to the percentages in the different cat-
egories shown in Table 1, women following Orthodox,
Catholic, and Protestant religions used the ANC service
at least four times whereas women who follow Muslim
and Traditional religions used the ANC service less than
four times. When the educational level of the woman and
the husband is illiterate, the women made less than four
ANC visits; however, they made at least four ANC vis-
its when they completed either elementary or secondary
or post-secondary level of education (Table 1). Although
women in each of the four occupations made at least four
ANC visits, the percentages indicate that at least two-
folds of the women in the Trader, Security worker, and
Office worker occupation categories made at least four
ANC visits (Table 1). The percentages shown in Table 1
indicate that women who had abortion made 1.7 times
more visits at least four times than those who made less
than four ANC visits. In contrast, those women who did
not have abortion made 1.2 times more visits at least four
times than those who made less than four ANC visits.
The percentages shown in Table 2 reveal that more of
the women who took iron-folate supplement visited the
ANC service at least four times compared to those who
did not take iron-folate supplement. Another variable
that showed a glaring contrast was source of information
where more of the women whose source of information is
radio or health professional or relative or partner visited
ANC service at least four times compared to those in the
traditional midwife and other categories.
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Table 1 Percentages of ANC service utilization by women in 8
socio-demographic categories. The numbers shown in each cell
are the counts out of n = 978 converted to percentages
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Table 2 Percentages of ANC service utilization by women in 11
socio-demographic categories. The numbers shown in each cell
are the counts out of n = 978 converted to percentages

Categorical variable Category Number of Categorical variable Category Number
ANC visits of ANC
(%) visits (%)
<4 >4 <4 >4
Zone Kefa 153 26.1 Iron-folate supplementation use Yes 116 325
Sheka 20 94 No 324 235
Bench Maji 266 206 Decision maker Mother 42 71
Marital status of the woman Single 1.8 1.9 Husband 21 22
Married 364 45.7 Joint 375 466
Divorced 34 6.0 Other 01 01
Windowed 24 24 Knowledge of danger signs of preg- ~ Knowledgeable 85 278
Religion Orthodox 17.2 258  nancy Not knowledgeable 355 282
Catholic 1.1 3.1 Birth interval (years) <2 77 97
Muslim 42 4.0 2-3 262 167
Protestant 15.6 220 3-5 78 185
Traditional 58 12 >5 24 11.1
Educational level of the woman llliterate 244 219 Source of information Radio 1129
Elementary 14.0 229 Health professional 326 412
Secondary 52 10.1 Traditional midwife 1.7 04
Post-secondary 03 1.1 Relative 16 30
Educational level of the husband llliterate 19.1 16.3 Partner 08 37
Elementary 14.7 239 Other 60 49
Secondary 8.8 129 Volunteering Yes 45 15
Post-secondary 13 30 No 395 545
Occupation of the mother Farmer 396 46.4 Timely visit Yes 138 499
Trader 34 6.4 No 302 6.1
Security worker 0.3 0.5 Transportation problem Yes 124 151
Office worker 0.7 2.7 No 316 560
Occupation of the husband Farmer 384 43.0 Satisfaction of previous visits Yes 247 516
Trader 1.7 49 No 192 44
Security worker 36 7.7 Distance <10.5km 375 438
Office worker 0.2 04 > 10.5 km 64 123
Was there abortion? Yes 56 9.3 Age of the woman 15-19 10 11
No 383 46.7 20-24 106 125
25-29 137 186
30-34 7.1 10.0
A substantially higher portion of the women who 35739 0103
X X . . 40 -44 24 25
started the service at the right time had at least four vis- 45t w10

its, and more of those who did not start their visit at the
right time had less than four visits (Table 2). Satisfaction
of previous visits was also highly related to the utilization
of the ANC service where a vast majority of the women
who were satisfied with their previous visits had at least
four ANC visits, but a bigger portion of those who were
not satisfied had less than four visits (Table 2). According
to the percentages shown in Table 2, while slightly more
women who live within 10.5 km distance of the service
had at least four visits, almost two times more women

living more than 10.5 km away from the location of the
service had at least four visits.

Table 3 shows the results of the multiple logistic regres-
sion model. For the overall population, zone, marital
status of the woman, educational level of the husband,
occupation of the husband, knowledge of the danger
signs of pregnancy, birth interval, source of information,
timely visits, and transportation problem were significant
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Table 3 Parameter estimates of logistic regression modelon ANC visit utilization (< 4 ANC visits and >4 ANC visits) in Kaffa, Sheka, and

Bench Majizones

Categorical Variable Category Estimate P-value Odds ratio 95% Cl for Odds

ratio

Zone [Ref = Kaffa] Sheka 0.693 0.124 1.999 (-0.685, 1.955
Bench Maji -0.983 <0.001 0374 (1.422,6.074)

Marital status of the woman [Ref = Single] Married 0913 0.033 2492 (0.280,3.219)
Divorced 1274 0.013 3576 (0.703,3.677)
Widowed 0.882 0.147 2416 (-1.220, 8469)

Educational level of the husband [Ref = llliterate] Elementary 0.722 0.002 2.058 (1.1 12.203)
Secondary 0.670 0.027 1.954 (1.778,18.048)
Post-secondary -0.382 0577 0.682 (-0.673, 5.669)

Occupation of the husband [Ref = Farmer] Trader -0.165 0.566 0.848 (-0.082, 0.548)
Security worker 2.146 0.048 8.550 (0.087,0.642)
Office worker 0.674 0.237 1.962 (-0.987, 64.624)

knowledgeable about the danger signs of pregnancy No -1.026 <0.001 0.358 (1.869,4.083)

[Ref = Yes]

Birth interval [Ref <2 years] 2-3 -0.051 0.838 0.950 (-0.311, 1.205)
3-5 0.857 0.002 2.355 (0.148, 0.549)
>5 0974 0.019 2.648 (0.375,1.253)

Source of information [Ref = Radio] Health professional -0.846 0.089 0429 (-0.936, 7.433)
Traditional midwife -2.094 0.020 0.123 (0.716,3.172)
Relative 0.204 0.751 1.226 (-0.127,6.167)
Partner 0.732 0.297 2.080 (-1.872,14.597)
Other -1.819 0.004 0.162 (1.618,14.076)

Timely visit [Ref = Yes] No -2.896 <0.001 0.055 (5.041, 14.493)

Transportation problem [Ref = Yes] No -0.648 0.008 1911 (0.355,0.916)

factors affecting ANC service utilization. Bench Maji
zone has an odds ratio (OR) of 0.374, which implies
that compared to Kaffa zone, women have lower chance
of making > 4 ANC visits. On the other hand, women
in Sheka zone have OR of 1.999, which means they are
almost two times likely to make > 4 ANC visits com-
pared to those in Kaffa zone (Table 3).

The odds ratios of women whose marital status is mar-
ried, divorced, and widowed are 2.492, 3.576, and 2.416,
respectively, which indicate that, compared to single
women, married, divorced, and widowed women are
2.494, 3.576, and 2.416 times more likely to make at least
four ANC visits. Women whose husband completed
elementary (OR = 2.058) and secondary (OR = 1.954)
school have almost two times chance of making at least
four ANC visits, compared to the women whose husband
is illiterate. But women whose husband had post-second-
ary (OR = 0.682) education have less chance of making at
least four ANC visits compared to those whose husband
is illiterate (Table 3).

Women whose husband’s occupation is security
worker have 8.55 times more chance of making at

least four ANC visits compared to the women whose
husband’s occupation is farmer; and women whose
husband’s occupation is office worker are 1.962 times
more likely to make at least four ANC visits. On the
other hand, women whose husband’s occupation is
trader are less likely (OR = 0.848) to make at least four
ANC visits than those whose husband’s occupation is
farmer (Table 3). Women who do not have knowledge
about the danger signs of pregnancy are less likely (OR
= 0.358) to make at least four ANC visits compared
to those who are knowledgeable. Women whose birth
interval is two to three years (OR = 0.95) are almost as
likely to make at least four ANC visits as those whose
birth interval is less than two years. However, women
whose birth interval is three to five years (OR = 2.355)
and five or more years (OR = 2.648) are more than
twice likely to make at least four ANC visits than those
whose birth interval is less than two years (Table 3).
Compared to the women whose source of informa-
tion is radio, the women whose source of information
is a health professional (OR = 0.429), a traditional
midwife (OR = 0.123), and other (OR = 0.162) are less
likely to make at least four ANC visits; whereas those
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whose source of information is a relative (OR = 1.226)
or a partner (OR = 2.08) are more likely to make at
least four ANC visits. These odds ratio values indicate
that a partner has the highest positive influence on the
success of making at least four ANC visits (Table 3).

Women who did not make a timely visit have a very
low chance of making at least four ANC visits (OR =
0.055) compared to those who had. The other signifi-
cant factor influencing the utilization of ANC service
if transportation problem. As shown in Table 3, the
women who did not have transportation problem are
almost two times (OR = 1.911) more likely to make at
least four ANC visits.

Discussion

Forty-four % of the women who had a five-year or
younger child utilized ANC service below WHO’s rec-
ommendation, and 56% of the women used the service as
recommended by WHO (at least four ANC visits). This
implies that lots of women who live in the rural areas of
the three zones need to improve their awareness of ANC
and commitment to utilize the ANC service to ensure
maternal care. This disparity is consistent with what was
reported in other parts of Ethiopia [14, 15].

The binary logistic regression analysis revealed that, in
the rural area of southwestern Ethiopia, women whose
husband completed elementary or secondary education,
and women without transportation problem had higher
chance of utilizing the ANC service as recommended by
WHO than those whose husband is illiterate and those
who had transportation problem, which are consistent
with what was reported in Menit-Shasha District, Ethio-
pia [16] and in Addis Ababa, Ethiopia [17]. These findings
are also similar to what were reported in other studies
including in Nigeria [7], in Kenya [18], in Afghanistan
[19], in Arsi zone, Ethiopia [20], in Hadiya zone, Ethio-
pia [21], in Bahir Dar, Ethiopia [22], in Ethiopia [23], and
in Tigray, Ethiopia [24]. This indicates that uneducated
husbands make women’s utilization of the ANC service
less likely compared to educated husbands in southwest-
ern Ethiopia, which highlights the comparative advantage
of husband’s education. Also, in addition to improving
socio-demographic attributes and transportation prob-
lems, which is a serious hindrance in different parts of
Ethiopia such as Afar region [25], husband’s education
may give power to women to make informed decisions on
things that affect their wellbeing, and this may contribute
to increased utilization of healthcare services including
the ANC service. Similarly, better-educated husbands’
and availability of transportation facilities would make
understanding of the importance of ANC services and
accessibility of the services easier.
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The contribution of source of information to the
odds of ANC utilization was unequally tilted in this
study; i.e., the odds ratio of using ANC service by
women who got information from a healthcare worker
or a traditional midwife was lower than those who got
information from radio. These findings are similar to
those of a nation-wide data in Ethiopia [23], and from
Addis Ababa [17] where they highlighted the important
role of media exposure for more ANC service utiliza-
tion. Although a relative or a partner is more trusted
than information obtained via radio, the finding that
radio is more effective than healthcare workers and tra-
ditional midwives in convincing women to have at least
four ANC visits suggest that radio or a similar mass
media is a viable platform to disseminate healthcare
information. This will also help to get women make a
timely first visit, which substantially increases the odds
of having at least four ANC visits. The importance of
timely first visit was also reported in other studies con-
ducted in Ethiopia [26, 27].

The high odds ratio of having at least four ANC vis-
its by women whose husband’s occupation is security
worker, whose birth interval is 3-5 or at least 5 years,
and whose marital status is married or divorced or wid-
owed are similar to what were reported in New Zealand
[28], Uganda [29], Hadiya Zone of Ethiopia [30], Nepal
[31], Menit-Shasha District, Ethiopia [16], Benishangul
Gumuz Region of Ethiopia [32], South Africa [33], Bot-
swana [34], and Sidama zone in SNNPR of Ethiopia
[35].

Conclusions

The findings of the study indicated that the source
of information, mother’s and husband’s educational
level, the zone, previous satisfaction of the service,
knowledge of the mother about the danger signs of
pregnancy, and birth interval are highly related to the
prevalence of ANC service utilization. The multiple
logistic regression model analysis revealed that these
factors and transportation problems, timely visit of
the ANC service, the source of information, and mari-
tal status are important factors affecting the likelihood
of getting the recommended (at least four) ANC visits
during their pregnancy. Therefore, it is recommended
to seriously consider these factors when implementing
ANC interventions to increase the number of ANC vis-
its during pregnancy to reduce maternal morbidity and
mortality of babies.



Belay et al. BMC Pregnancy and Childbirth (2022) 22:30

Abbreviations

ANC: Antenatal care; CSA: Central Statistical Agency; OR: Odds ratio; SNNPR:
Southern Nations, Nationalities, and Peoples'Region; WHO: World Health
Organization.

Acknowledgments
Not Applicable.

Availability of data and material
The data used to support the findings of this study will be provided by the
corresponding author upon a reasonable request.

Authors’ contributions

AB designed the research study, conducted the research, analyzed the data,
and prepared the draft manuscript. TA participated in data analysis, and criti-
cally reviewed and revised the manuscript. SA conducted the research, partici-
pated in data analysis, and prepared the draft manuscript. BG participated in
study design, data analysis and prepared the draft manuscript. WE conducted
the research, participated in data analysis, and prepared the draft manuscript.
All authors have read and approved the final manuscript.

Funding
The study was fully funded by Mizan-Tepi University.

Declarations

Ethics approval and consent to participate

The study and the questionnaire were approved by Mizan-Tepi University,
College of Natural and computational Science, Ethiopia (MTU/CNCS/186/17).
All methods were carried out in accordance with the university’s guidelines
and regulations. The participants were informed about the objectives of the
study, any harm that the study may cause, and that the information they
provide will be kept confidentially as only the aggregate information will be
revealed in the study report. Written informed consent was obtained from all
participants.

Consent for publication
Not applicable since there are no protective individuals in the participants in
the survey.

Competing interests
The authors have no potential conflicts of interest.

Author details

'Department of Statistics, Mizan-Tepi University, Tepi, Ethiopia. 2Facu\ty

of Agriculture, Dalhousie University, Truro, NS B2N 5E3, Canada. >Department
of Biology, Injibara University, Injibara, Ethiopia.

Received: 18 August 2021 Accepted: 20 December 2021
Published online: 14 January 2022

References

1. Tiruneh GT, Getu YN, Abdukie MA, Eba GG, Keyes E, Bailey PE. Distribution
of maternity waiting homes and their correlation with perinatal mortal-
ity and direct obstetric complication rates in Ethiopia. BMC Pregnancy
Childbirth. 2019;19(1):1-11. https://doi.org/10.1186/512884-019-2356-x.

2. World Health Organization (WHO). WHO recommendations on antenatal
care for a positive pregnancy experience: summary: highlights and key
messages from the World Health Organization’s 2016 global recommen-
dations for routine antenatal care. Geneva, Switzerland: World Health
Organization; 2018.

3. MekonnenT, DuneT, Perz J, Ogbo FA. Trends and determinants of ante-
natal care service use in Ethiopia between 2000 and 2016. Int J Environ
Res Public Health. 2019;16:748. https://doi.org/10.3390/ijerph16050748.

4. Jacobs C, Michelo C, Moshabela M. Why do rural women in the most
remote and poorest areas of Zambia predominantly attend only one
antenatal care visit with a skilled provider? A qualitative inquiry. BMC
HealthServ Res. 2018;18:409. https://doi.org/10.1186/512913-018-3212-9.

20.

21

22.

23.

24.

Page 7 of 8

Onyeajam DJ, Xirasagar S, Khan MM, Hardin JW, Odutolu O. Antenatal
care satisfaction in a developing country: a cross-sectional study from
Nigeria. BMC Public Health. 2018;18:368. https://doi.org/10.1186/
$12889-018-5285-0.

Tolera H, Gebre-Egziabher T, Kloos H. Using Andersen’s behavioral model
of health care utilization in a decentralized program to examine the use
of antenatal care in rural western Ethiopia. PloS one. 2020;15(1):0228282.
https://doi.org/10.1371/journal.pone.0228282.

Adewuyi EO, Auta A, Khanal V, Bamidele OD, Akuoko CP, Adefemi K, et al.
Prevalence and factors associated with underutilization of antenatal care
services in Nigeria: A comparative study of rural and urban residences
based on the 2013 Nigeria demographic and health survey. PloS One.
2018;13(5):0197324. https://doi.org/10.1371/journal.pone.0197324.
Yaya S, Bishwajit G, Ekholuenetale M, Shah'V, Kadio B, Udenigwe O. Tim-
ing and adequate attendance of antenatal care visits among women in
Ethiopia. PLoS One. 2017;12(9):e0184934. https://doi.org/10.1371/journal.
pone.0184934.

Zhou H,Wang A, Huang X, Guo S, Yang Y, Martin K, et al. Quality antenatal
care protects against low birth weight in 42 poor counties of Western
China. PloS One. 2019;14(1):e0210393. https://doi.org/10.1371/journal.
pone.0210393.

. Ayele DZ, Belayihun B, Teji K, Ayana DA. Factors affecting utilization of

maternal health care services in Kombolcha District, Eastern Hara-
rghe Zone, Oromia Regional State, Eastern Ethiopia. Int Sch Res Not.
2014;(917058):1-8. https://doi.org/10.1155/2014/917058.

. Central Statistical Agency (CSA). Human population census of Ethiopia

2007. Central Statistical Agency of Ethiopia Addis Ababa. Ethiopia. 2007.

. Umulisa C. Sampling Methods and Sample Size Calculation for the

SMART Methodology, no. June. 2012; https://www.alnap.org/system/
files/content/resource/files/main/smart.pdf.

. Agresti A. An Introduction to Categorical Data Analysis. 3rd ed. Hoboken,

NJ, USA: Wiley; 2019.

. Mekonnen M, Bekele K, Tasew A, Beker J, Kadir M, Kibru M, et al. Preva-

lence and risk factor for poor pregnancy outcome among married
women, in Fafan zone, Somali region, eastern Ethiopia. Health Sci J.
2018;12(6):610.

Yesuf EA, Calderon-Margalit R. Disparities in the use of antenatal care ser-
vice in Ethiopia over a period of fifteen years. BMC Pregnancy Childbirth.
2013;13:131. https://doi.org/10.1186/1471-2393-13-131.

Wolderufael TS. Factors influencing antenatal care service utilization
among pregnant women in pastoralist community in Menit-Shasha
District, Ethiopia. Int J Med Res Health Sci. 2018;7(5):143-54.

Gebrekidan K, Worku A. Factors associated with late ANC initiation
among pregnant women in select public health centers of Addis Ababa,
Ethiopia: unmatched case-control study design. Pragmatic Obs Res
2017;8:223-30. https://doi.org/10.2147/POR.S140733.

Afulani PA, Buback L, Essandoh F, Kinyua J, Kirumbi L, Cohen CR. Quality
of antenatal care and associated factors in a rural county in Kenya: an
assessment of service provision and experience dimensions. BMC Health
Serv Res. 2019;19:684. https://doi.org/10.1186/512913-019-4476-4.

. Azimi MW, Yamamoto E, Saw YM, Kariya T, Arab AS, Sadaat SI, Farzad F,

Hamajima N. Factors associated with antenatal care visits in Afghanistan:
secondary analysis of Afghanistan Demographic and Health Survey 2015.
Nagoya JMed Sci. 2019;81(1):121. https://doi.org/10.18999%2Fnagjms.
81.1.121.

Mesfin M, Farrow J. Determinants of antenatal care utilization in Arsi
Zone. Central Ethiopia. Ethiop J Health Dev. 1996;10(3):1-12.

Abosse Z, Woldie M, Ololo S. Factors influencing antenatal care service
utilization in hadiya zone. Ethiop J Health Sci. 2010,20(2):76-82. https://
doi.org/10.4314/ejhs.v20i2.69432.

Aynie AA, Kassa TB, Abie DD. Prevalence of Low Birth Weight and Its
Determinants in Bahir Dar City, Amhara Region, North West Ethio-

pia: Health Facility Based Cross-Sectional Study. Biomed Stat Inform.
2020;5(1):1-8. https://doi.org/10.11648/}.bsi.20200501.11.

Ousman SK, Mdala I, Thorsen VC, Sundby J, Magnus JH. Social determi-
nants of antenatal care service use in Ethiopia: changes over a 15-year
span. Front. Public Health. 2019;7:161. https://doi.org/10.3389/fpubh.
2019.00161.

Weldearegawi GG, Teklehaimanot BF, Gebru HT, Gebrezgi ZA, Tekola KB,
Baraki MF. Determinants of late antenatal care follow up among pregnant
women in Easter zone Tigray, Northern Ethiopia, 2018: unmatched


https://doi.org/10.1186/s12884-019-2356-x
https://doi.org/10.3390/ijerph16050748
https://doi.org/10.1186/s12913-018-3212-9
https://doi.org/10.1186/s12889-018-5285-0
https://doi.org/10.1186/s12889-018-5285-0
https://doi.org/10.1371/journal.pone.0228282
https://doi.org/10.1371/journal.pone.0197324
https://doi.org/10.1371/journal.pone.0184934
https://doi.org/10.1371/journal.pone.0184934
https://doi.org/10.1371/journal.pone.0210393
https://doi.org/10.1371/journal.pone.0210393
https://doi.org/10.1155/2014/917058
https://www.alnap.org/system/files/content/resource/files/main/smart.pdf
https://www.alnap.org/system/files/content/resource/files/main/smart.pdf
https://doi.org/10.1186/1471-2393-13-131
https://doi.org/10.2147/POR.S140733
https://doi.org/10.1186/s12913-019-4476-4
https://doi.org/10.18999%2Fnagjms.81.1.121
https://doi.org/10.18999%2Fnagjms.81.1.121
https://doi.org/10.4314/ejhs.v20i2.69432
https://doi.org/10.4314/ejhs.v20i2.69432
https://doi.org/10.11648/j.bsi.20200501.11
https://doi.org/10.3389/fpubh.2019.00161
https://doi.org/10.3389/fpubh.2019.00161

Belay et al. BMC Pregnancy and Childbirth

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

(2022) 22:30

case—control study. BMC Res Notes. 2019;12(1):1-9. https://doi.org/10.
1186/513104-019-4789-8.

Biza N, Mohammed H. Pastoralism and antenatal care service utilization
in Dubti District, Afar, Ethiopia, 2015: a cross-sectional study. Pastoralism.
2016,6:15. https://doi.org/10.1186/513570-016-0062-0.

Bayou YT, Mashalla YS, Thupayagale-Tshweneagae G. The adequacy of
antenatal care services among slum residents in Addis Ababa, Ethiopia.
BMC Pregnancy Childbirth. 2016;16:142. https://doi.org/10.1186/
$12884-016-0930-z.

Ayalew TW, Nigatu AM. Focused antenatal care utilization and associated
factors in Debre Tabor Town, northwest Ethiopia, 2017. BMC Res Notes.
2018;11:819. https://doi.org/10.1186/513104-018-3928-y.

Low P, Paterson J, Wouldes T, Carter S, Williams M, Percival T. Factors
affecting antenatal care attendance by mothers of Pacific infants living in
New Zealand. N Z Med J. 2005;118:1216.

Kalule-Sabiti I, Amoateng AY, Ngake M. The effect of socio-demographic
factors on the utilization of maternal health care services in Uganda.

African Popul Stud. 2014;28(1):515-25. https://doi.org/10.11564/28-1-504.

Basha GW. Factors affecting the utilization of a minimum of four ante-
natal care services in Ethiopia. Obstet Gynecollnt. 2019;,2019:5036783.
https://doi.org/10.1155/2019/5036783.

Pandey S, Karki S. Socio-economic and demographic determinants

of antenatal care services utilization in Central Nepal. Int J MCH. AIDS.
2014;2(2):212-9. https://doi.org/10.21106/ijma.27.

Tiruaynet K, Muchie KF. Determinants of utilization of antenatal care ser-
vices in Benishangul Gumuz Region, Western Ethiopia: a study based on
demographic and health survey. BMC Pregnancy Childbirth. 2019;19:115.
https://doi.org/10.1186/512884-019-2259-x.

Ebonwu J, Mumbauer A, Uys M, Wainberg ML, Medina-Marino A.
Determinants of late antenatal care presentation in rural and peri-

urban communities in South Africa: A cross-sectional study. PLoS One.
2018;13(3):0191903. https://doi.org/10.1371/journal.pone.0191903.
Mathe M. Socio-demographic factors affecting utilization of Antenatal
Care Services in Botswana. Int J Acad Res Bus. Soc Sci. 2017:7(9):477-520.
https://doi.org/10.6007/IJARBSS/v7-19/3343.

Geta MB, Yallew WW. Early initiation of antenatal care and factors associ-
ated with early antenatal care initiation at health facilities in southern
Ethiopia. Adv Public Health. 2017;2017:1624245. https://doi.org/10.1155/
2017/1624245.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s13104-019-4789-8
https://doi.org/10.1186/s13104-019-4789-8
https://doi.org/10.1186/s13570-016-0062-0
https://doi.org/10.1186/s12884-016-0930-z
https://doi.org/10.1186/s12884-016-0930-z
https://doi.org/10.1186/s13104-018-3928-y
https://doi.org/10.11564/28-1-504
https://doi.org/10.1155/2019/5036783
https://doi.org/10.21106/ijma.27
https://doi.org/10.1186/s12884-019-2259-x
https://doi.org/10.1371/journal.pone.0191903
https://doi.org/10.6007/IJARBSS/v7-i9/3343
https://doi.org/10.1155/2017/1624245
https://doi.org/10.1155/2017/1624245

	Prevalence and factors affecting the utilization of antenatal care in rural areas of Southwestern Ethiopia
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study area
	Sampling procedure and data collection method
	Study variables
	Statistical analyses

	Results
	Discussion
	Conclusions
	Acknowledgments
	References


