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Abstract

Background

Antenatal care (ANC) is essential health care and medical support provided to pregnant
women, with the aim of promoting optimal health for both the mother and the developing
baby. Pregnant women should initiate ANC within the first trimester of pregnancy to access
a wide range of crucial services. Early initiation of ANC significantly reduces adverse preg-
nancy outcomes, yet many women in Sub-Saharan Africa delay its initiation. The aim of this
study was to assess prevalence and determinants of delayed ANC initiation in Ethiopia.

Methods

We conducted a secondary data analysis of the 2019 Ethiopian Mini Demographic and
Health Survey (EMDHS). The study involved women of reproductive age who had given
birth within the five years prior to the survey and had attended ANC for their most recent
child. A total weighted sample of 2,895 pregnant women were included in the analysis. Due
to the hierarchical nature of the data, we employed a multi-level logistic regression model to
examine both individual and community level factors associated with delayed ANC initiation.
The findings of the regressions were presented with odds ratios (OR), 95% confidence inter-
vals (CI), and p-values. All the statistical analysis were performed using STATA—14
software.

Results

This study showed that 62.3% (95% CI: 60.5, 64.1) of pregnant women in Ethiopia delayed
ANC initiation. Participants, on average, began their ANC at 4 months gestational age.
Women with no education (AOR =2.1; 95% ClI: 1.4, 3.0), poorest wealth status (AOR = 1.9;
95% CI: 1.3, 2.8), from the Southern Nations, Nationalities, and Peoples (SNNP) region

PLOS ONE | https://doi.org/10.1371/journal.pone.0300750 May 16, 2024

1/14


https://orcid.org/0000-0001-6415-6635
https://doi.org/10.1371/journal.pone.0300750
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0300750&domain=pdf&date_stamp=2024-05-16
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0300750&domain=pdf&date_stamp=2024-05-16
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0300750&domain=pdf&date_stamp=2024-05-16
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0300750&domain=pdf&date_stamp=2024-05-16
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0300750&domain=pdf&date_stamp=2024-05-16
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0300750&domain=pdf&date_stamp=2024-05-16
https://doi.org/10.1371/journal.pone.0300750
https://doi.org/10.1371/journal.pone.0300750
http://creativecommons.org/licenses/by/4.0/
http://www.dhsmeasures/
http://www.dhsmeasures/

PLOS ONE

Determinants of delayed antenatal care initiation in Ethiopia

Abbreviations: AIC, Akakie Information Criterion;
ANC, Antenatal care; AOR, Adjusted odds ratio; Cl,
Confidence Interval; DHS, Demographic and Health
Survey; EAs, Enumeration Areas; EMDHS,
Ethiopian Mini Demographic and Health Survey;
ICC, Intra Cluster Correlation Coefficient; PCV,
Proportional Change in Variance; SE, Standard
Error; SNNP, Southern Nations, Nationalities and
Peoples; VIF, Variance Inflation Factor; WHO,
World Health Organization.

(AOR =2.1; 95% CI: 1.3, 3.3), and those who gave birth at home (AOR =1.4; 95% Cl: 1.1,
1.7) were more likely to delay ANC initiation.

Conclusions

The prevalence of delayed ANC initiation in Ethiopia was high. Enhancing mothers’ educa-
tion, empowering them through economic initiatives, improving their health-seeking behav-
ior towards facility delivery, and universally reinforcing standardized ANC, along with
collaborating with the existing local community structure to disseminate health information,
are recommended measures to reduce delayed ANC initiation.

Introduction

Pregnancy and childbirth are pivotal moments, but they bring heightened vulnerability for
both mothers and their unborn children [1]. Every day, over 800 maternal deaths occur glob-
ally, with 99% of these occur in low and middle income countries [2, 3]. However, different
interventions and strategies prevent disability and deaths during pregnancy and childbirth [4].
Antenatal Care (ANC) constitutes one of the fundamental elements of the safe motherhood
initiatives [5]. ANC is a crucial opportunity and key strategy to reduce maternal and child
mortality, which is prevalent in low and middle-income countries [6-8].

World Health Organization (WHO) describes ANC as the healthcare provided to pregnant
women to improve the well-being of both mothers and their unborn children [3]. It encom-
passes a range of preventive and therapeutic healthcare services provided throughout the
course of a pregnancy. The service includes preventing complications, early detection and
management of underlying conditions, diagnosing and addressing sexually transmitted infec-
tions, and preventing the fetus from Human Immunodeficiency Virus (HIV) and Hepatitis B
infections [9, 10]. It also increases the likelihood of skilled birth attendance and utilization of
postnatal care [11]. However, WHO suggests a minimum of eight ANC sessions, with the first
ideally starting in the first trimester of pregnancy to maximize its benefits [10]. The timing of
the first ANC visit has been shown to influence the provision of all the recommended compo-
nents of the service [12, 13]. Studies show that early first ANC attendance results in receiving
the recommended services, whereas delayed visits lead to incomplete services [14]. Similarly, it
has been evidenced that pregnant women who start ANC early are at a lower risk of experienc-
ing adverse obstetric outcomes compared to those who delay the initiation of ANC [15, 16].

Despite the advantages of early ANC initiation, delayed initiation of ANC in sub-Saharan
Africa, including Ethiopia, remains common [17, 18]. In Ethiopia, significant improvement
has been achieved in ensuring that at least one ANC visit is attended [19, 20], but a consider-
able number of women delay their initial ANC visit [21]. According to the study analyzing the
2016 Ethiopian Demographic and Health Survey, 67.31% of ANC users initiated their first
ANC visit after 12 weeks of pregnancy [22]. Delayed ANC is common in Ethiopia as a result of
various factors, including demographics, educational disparities, cultural influences, economic
constraints, and geographical obstacles [21, 22]. Ethiopia has made significant progress in
reducing maternal mortality, decreasing the rate from 871 to 412 deaths per 100,000 over a
span of sixteen years (2000-2016) [20]. The success is credited to improved health system
development involving intersectoral collaboration, community-centered healthcare, data-
informed policy-making, strong cooperation with local and national authorities, and steadfast
high-level political commitment [20, 23, 24]. Despite this significant achievement, Ethiopia
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still contends with one of the world’s highest maternal mortality rates [2], and only 35.4% of
women receive their initial ANC check-up within the first trimester of pregnancy [25]. In this
sense, a considerable number of pregnant women in Ethiopia may experience adverse effects
due to the delayed commencement of essential services. Therefore, this study was conducted
to assess the prevalence and determinants of delayed initiation of antenatal care in Ethiopia
using nationally representative data.

Methods
Data source

In this study, DHS data were employed, which is a nationally representative cross-sectional
survey. DHS measures essential indicators that are crucial for countries to collect data to
inform their policies and practices. It maintains consistency in data collection procedures,
sampling methods, questionnaires, and coding, ensuring that the results can be compared
across different countries. The study participants were chosen using a two-stage stratified sam-
pling technique as per the DHS approach. The data was sourced from the DHS website (www.
dhsprogram.com) after obtaining a formal permission. The 2019 EMDHS, which was a survey
conducted among 8,663 households, ensuring representation of the country. The survey
involved interviews with 8,885 women aged 15 to 49 years and had a response rate of 98.6%.
Our analysis was confined to a group of 3,927 women who had given birth within the five
years prior to the survey. Within this group, those who did not attend any ANC visits

(n = 1,004) were excluded from the analysis. The remaining 2,923 women were assessed for
the timing of their first ANC visit during their most recent pregnancy, and those who could
not provide their gestational age (n = 28) were also excluded. In the end, the study encom-
passed a total of 2,895 maternal records (Fig 1). Comprehensive information regarding the sur-
vey has been previously documented elsewhere [19].

Variables of the study

Outcome variable. The outcome variable of this study was delayed ANC initiation.
Delayed antenatal care refers to a situation in which pregnant women initiate their ANC ser-
vice after the first 12 weeks of pregnancy [10].

Independent variables. The independent variables were categorized into individual and
community level variables. The individual level variables included women’s age, religion, par-
ity, educational status, wealth status, marital status, family size, number of living children, age
at their first childbirth, contraceptive use and intention to use, post-natal care utilization, and
place of delivery.

The community-level variables of interest included place of residence and geographic
region.

Data processing and analysis

The extracted data were carefully coded and entered into the statistical database for analysis.
Furthermore, the data underwent a process of adjustment through the application of sampling
weight (v005), primary sampling unit (v023), and strata (v021) in order to achieve a reliable
statistical estimate. Data analysis was performed using STATA-14 software (STATA Corpora-
tion, College Station, TX, USA). Descriptive statistics were employed to summarize frequency
and percentage data. A multi-level logistic regression analysis technique was utilized to identify
predictors of delayed ANC initiation. The association of each predictor variable with the out-
come variable was assessed at 95% CI considering a 5% significance level. Both individual and

PLOS ONE | https://doi.org/10.1371/journal.pone.0300750 May 16, 2024 3/14


http://www.dhsprogram.com/
http://www.dhsprogram.com/
https://doi.org/10.1371/journal.pone.0300750

PLOS ONE

Determinants of delayed antenatal care initiation in Ethiopia

2019 Ethiopian Mini Demographic &Health Survey (EMDHS) Data

149, 093 Enumeration areas (EAS)

!

305 Clusters (EAs)

L U

Urban (n =93) Rural (n =212)

{

Women
Questionnaires

<

Women completed the
interview (n = 8,885)

i

Gave birth during five years Excluded: Had no ANC

before the survey (n =3, 927)

(n=1,004)

iy

Have at least one ANC
visit (n =2,923)

Unknown gestational
age (n =28)

Analyzed sample
(n =2,895)

Fig 1. Schematic presentation of the selection of participants from the 2019 EMDHS data.

https://doi.org/10.1371/journal.pone.0300750.g001
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community level variables were considered in the model after bivariate analysis and a p-value
of < 0.05. Additionally, the presence of multicollinearity among independent variables was
assessed using the Variance Inflation Factor (VIF) at a cut-off point of 10. Variables having a
VIEF value of less than 10 indicated the absence of multicollinearity [26]. In the final multi-level
models, the association between all predictor variables and delayed ANC initiation was deter-
mined, considering a p-value of < 0.05. The results were presented using adjusted odds ratio
(AOR) with a 95% CIL.

Four models were conducted in this analysis. The first model (empty model) was used to
estimate the random variability in the intercept. The second model assessed the impact of
individual-level factors on delayed ANC initiation. The third model evaluated the effect of
community-level factors on delayed ANC initiation. Finally, the fourth model estimated the
effect of both individual- and community-level factors on delayed ANC initiation. The Intra-
Cluster Correlation (ICC) was included to illustrate cluster correlation within each model.
The Proportional Change in Variance (PCV) was also calculated to determine the contribu-
tions of variables in predicting delayed ANC initiation in each model. The model with the
highest PCV value was considered to identify the factors associated with delayed ANC initia-
tion. Variables with a p-value < 0.05 were considered as significantly associated with delayed
ANC initiation. As for model fit statistics, the Akakie Information Criterion (AIC) was used
to assess the goodness of fit of the adjusted final model in comparison to the preceding mod-
els (Individual and community-level model adjustments). The AIC value for each subsequent
model was compared and the model with the lowest value was considered to be the best fit
model [27].

Ethics approval

The 2019 EMDHS was conducted after obtaining ethical clearance from Ethiopia Health and
Nutrition Research Institute Review Board, the Ministry of Science and Technology, the Insti-
tutional Review Board of ICF International, and the Centers for Disease Control and Preven-
tion. For this specific research, permission was given by the Demographic and Health Surveys
Program to access the data after a review of the submitted brief descriptions of the study to the
DHS program. The datasets were treated with the utmost confidentiality.

Results
Sociodemographic characteristics of participants

This study involved data from a weighted sample of 2,895 women aged between 15 and 49
years who had given birth within the five years before the survey and had attended ANC dur-
ing their last pregnancy. On average, the participants in the study began their first ANC visit at
approximately 4 months of their pregnancy. Majority of women (70.1%) were rural residents
and less than half (41.6%) were Orthodox followers. More than two-third (37.0%) of the partic-
ipants were from the Oromia region followed by those from the Amhara region (24.0%). The
majority of mothers aged between 20 and 34 years (73.8), were married (93.5%) and had a fam-
ily size of less than 6 (54.6%). More than two out of five mothers (43.7%) had no formal educa-
tion. The socio-demographic characteristics of the study participants are presented in Table 1.

Obstetrics characteristics of the participants

Almost two-thirds of the women (61.5%) gave birth for the first time at the age of 19 or youn-
ger. Nearly half (46.8%) and 65.8% of the study participants had given birth to 2-4 children
and gave birth at a health facility, respectively. Less than one fifth (17.4%) of women received
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Table 1. Sociodemographic characteristics of the study population.

Variable Number (n = 2,895) Percentage
Residence

Urban 866 29.9
Rural 2,029 70.1
Religion

Orthodox 1,204 41.6
Protestant 785 27.1
Muslim 880 30.4
Others 26 0.9
Region

Tigray 271 9.4
Afar 32 1.1
Amhara 696 24.0
Oromia 1069 37.0
Somali 66 2.3
Benshangul 39 1.3
SNNPR 557 19.2
Gambella 16 0.6
Harari 9 0.3
Addis Ababa 122 4.2
Dire Dawa 17 0.6
Marital status

Single 188 6.5
Married 2,707 93.5
Mother’s age

<19 153 5.3
20-34 2,135 73.8
>35 607 21.0
Mother’s education

No education 1,264 43.7
Primary 1,148 39.7
Secondary 330 11.4
Higher 152 5.3
Wealth status

Poorest 398 13.8
Poorer 575 19.9
Medium 585 20.2
Richer 572 19.8
Richest 765 26.4
Family size

1-5 1,581 54.6
>6 1,314 45.4

https://doi.org/10.1371/journal.pone.0300750.t001

postnatal care service within two months of postpartum period. Majority of the participants
(98.9%) were informed about at least one modern family planning method. Moreover, the
prevalence of delayed ANC initiation was 62.3% (95% CI: 60.5, 64.1). The information regard-
ing the obstetric and gynecological characteristics of the study participants is found in Table 2.

PLOS ONE | https://doi.org/10.1371/journal.pone.0300750 May 16, 2024 6/14


https://doi.org/10.1371/journal.pone.0300750.t001
https://doi.org/10.1371/journal.pone.0300750

PLOS ONE

Determinants of delayed antenatal care initiation in Ethiopia

Table 2. Obstetric and gynecologic related characteristics of the study participants in Ethiopia.

Variables Number (n = 2,895) Percentage
Woman’s age at 1st birth

<19 1780 61.5
<20 1115 38.5
Birth order

One 684 23.6
2-4 1356 46.8
>5 855 29.6
Total number of living children

<4 2,168 74.9
>5 727 25.1
Place of delivery

Home 991 34.2
Facility 1904 65.8
Post-natal care service utilization

Yes 505 17.4
No 2,390 82.6
Time of first ANC check-up

Before 12 weeks 1,092 37.7
12 weeks and above 1,803 62.3
Awareness of any modern family planning method

Yes 2,862 98.9
No 33 1.1
Contraceptive use and intention

Using modern method 1,434 49.2
Using traditional method 16 0.1
Does not intend to use 1,445 49.7

https://doi.org/10.1371/journal.pone.0300750.t002

Predictors of delayed antenatal care initiation

Multilevel logistic regression analysis was conducted to identify predictors of delayed ANC ini-
tiation at both individual and community levels using the 2019 EMDHS data. In Model 1
which is also referred to as the empty model, only a random intercept was included to account
for variations between clusters. In this model, 21.4% of the total variance in the odds of delayed
ANC initiation was explained by between-cluster variation (ICC = 21.4%, P<0.001). Similarly,
the ICC was computed in each successive model to grasp the relative impacts of individual and
community-level factors on delayed ANC initiation. The between-cluster variability decreased
across successive models, dropping from 21.4% in the empty model to 12.0% in the individual-
level model, 9.2% in the community-level model, and 7.4% in the combined model. As per the
findings of the PCV, the inclusion of predictor variables in the empty model provided a better
explanation for the predictors of delayed ANC initiation. The PCV result for Model II was
30%, for Model ITI was 39%, and for Model IV was 47%. Model IV suggested that 47% of the
variations in the delayed ANC initiation between communities were explained by both the
individual and community-level factors. As per the best fitted model (Model IV) maternal edu-
cational status, wealth status, place of birth, and geographical region were found to be signifi-
cantly associated with delayed ANC initiation.
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After adjusting for other explanatory variables, mothers with no education and primary
education were 2.1 and 1.6 times more likely to delay ANC initiation compared to those with
higher education (AOR: 2.1, 95% CI: 1.4, 3.0) and (AOR: 1.6, 95% CI: 1.1, 2.3), respectively.
Mothers who belong to the poorest and poorer socioeconomic status were 90% more likely to
delay their ANC initiation, with (AOR:1.9, 95% CI: 1.3, 2.8) for both, compared to mothers
with the richest socioeconomic status. The odds of delayed ANC initiation were 40% higher
for mothers who had a home birth compared to those with a facility birth (AOR: 1.4, 95% CI:
1.1, 1.7).

The likelihood of delayed initiation of ANC among women from the Afar, Harari, and Dire
Dawa regions was decreased with (AOR: 0.6; 95% CI: 0.4, 0.9), (AOR: 0.4; 95% CI: 0.3, 0.7),
and (AOR: 0.4; 95% CI: 0.2, 0.6) respectively, compared to those from Tigray. Conversely,
women from S.N.N.P had a higher likelihood of delayed initiation, with (AOR: 2.1; 95% CI:
1.3, 3.3) compared to Tigray (Table 3).

Discussion

The present study has provided strong evidence regarding the prevalence and associated fac-
tors of delayed ANC initiation in Ethiopia, a nation grappling with significant maternal and
newborn health challenges [19, 20]. To the best of our knowledge, this research constitutes the
latest DHS dataset in the country, focusing on the nationwide investigation of delayed ANC
initiation, thus offering invaluable insights for crafting interventions aimed at mitigating
maternal and newborn health issues. It is also apparent that there is a notable lack of data con-
cerning the timing of ANC initiation [28].

The current study revealed that 62.3% of mothers in Ethiopia delayed their ANC initiation.
This finding is lower than that reported in other studies conducted in different parts of the
country [14, 29, 30], Nigeria [31] and Zambia [32]. The observed difference between the cur-
rent and the previous studies could be attributed to variation in study period, setting and sam-
ple size as speculated by other studies [33, 34]. Globally, there has been demonstrated and
consistent improvement in the early initiation of ANC [28]. However, the prevalence of
delayed ANC initiation in the current study is higher than other studies conducted in different
parts of the country [14, 35] and Myanmar [36]. This disparity may be attributed to the fact
that the previous studies were conducted in cities where the majority of participants might
have better community awareness, health care access and service utilization. In contrast the
current study predominantly included rural residents. Evidences showed that ANC utilization
is influenced by residence and exposure to media [8, 37, 38]. These studies revealed that urban
residence and media exposure were associated with an increased uptake of ANC.

In this study, mothers without education and with primary education were 2.1 and 1.6
times more likely to delay ANC, respectively, compared to mothers who attended secondary
education. This finding is supported by others studies conducted in Ethiopia [21, 22], South
Africa [39], Nigeria [31] and Zambia [32]. This could be because education increases aware-
ness of the importance of timely ANC initiation and the risks associated with delayed ANC ini-
tiation [25, 40]. Education equips individuals with the ability to make informed decisions
about healthcare services and enhances their financial independence for accessing medical
care [19, 38].

The current study revealed that mothers who belong to the poorest and poorer socioeco-
nomic statuses were 90% more likely to delay their ANC initiation compared to those with the
richest socioeconomic status. This finding supports the results of studies conducted in Ethio-
pia [22], Ghana [33], and India [41, 42]. This might be due to the out-of-pocket expenditure
associated with the service. Women are responsible for transportation and other indirect costs
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Table 3. Predictors of delayed antenatal care visit initiation.

Variable Model I Model II (Individual level) Model III (Community level) Model IV (Combined level)
AOR (95% CI) P-value AOR (95% CI) P-value AOR (95% CI) P-value

Educational status

No education 2.0(1.3,2.9) 0.001 2.1(1.4,3.0) <0.001

Primary 1.6 (1.2,2.4) 0.006 1.6 (1.1,2.3) 0.009

Secondary 1.5(1.0,2.2) 0.060 1.4 (0.9,2.1) 0.078

Higher Ref. Ref.

Wealth status

Poorest 2.8(2.1,3.9) <0.001 1.9(1.3,2.8) 0.001

Poorer 2.2 (1.6, 3.0) <0.001 1.9(1.3,2.8) 0.114

Middle 2.2 (1.6, 3.0) <0.001 1.4 (0.9, 2.0) 0.135

Richer 1.9(1.4,2.6) <0.001 1.3 (0.9, 1.9) 0.271

Richest Ref. Ref.

Family size

1-5 Ref. Ref.

>6 1.1 (0.9, 1.4) 0.326 1.1 (0.9, 1.4) 0.331

Age at first birth

<19 1.1(0.9, 1.3) 0.405 1.0 (0.9, 1.3) 0.503

>20 Ref. Ref.

Birth order

One Ref. Ref.

2-4 1.1 (0.9, 1.4) 0.403 1.1 (0.9, 1.3) 0.448

>5 1.1 (0.7, 1.8) 0.534 1.1 (0.7, 1.7) 0.586

Total number of living children

<4 Ref. Ref.

>5 1.0 (0.7, 1.6) 0.740 1.0 (0.6, 1.5) 0.810

Place of birth

Home 1.5(1.2,1.8) <0.001 1.4 (1.1, 1.7) 0.001

Facility Ref. Ref.

Contraceptive use and intention to use

Using modern method Ref. Ref.

Using traditional method 1.3 (0.5, 3.5) 0.564 1.4 (0.5,3.7) 0.502

Does not intend to use 1.0 (0.8, 1.2) 0.782 1.1 (0.8, 1.3) 0.568

Residence

Urban Ref. Ref.

Rural 2.0(1.6,2.7) <0.001 1.2(0.8,1.7) 0.347

Region

Tigray Ref. Ref.

Afar 0.9 (0.6, 1.53) 0.720 | 0.6 (0.4, 0.9) 0.024

Amhara 0.9 (0.6, 1.4) 0.554 | 0.8(0.5,1.3) 0.337

Oromia 1.4(0.9,2.1) 0.182 1.3(0.8,1.9) 0.306

Somali 1.7 (0.9, 3.3) 0.121 1.0 (0.5, 2.0) 0.993

Benishangul 1.2 (0.8, 2.0) 0.416 1.1 (0.7, 1.8) 0.593

SNNP 2.2(14,3.5) 0.001 2.1(1.3,3.3) 0.002

Gambella 1.26 (0.8, 2.0) 0.355 1.2 (0.8, 2.0) 0.403

Harari 0.4 (0.2,0.7) <0.001 0.4 (0.3,0.7) <0.001

Addis Ababa 0.6 (0.3,0.9) 0.044 0.6 (0.4,1.1) 0.107

Dire Dawa 0.4 (0.3,0.7) 0.001 0.4 (0.2, 0.6) <0.001

(Continued)
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Table 3. (Continued)

Variable

Random effects
Community variance (SE)
ICC

PCV

Model Fit Statistics
Log-likelihood

AIC

BIC

Model I Model II (Individual level) Model III (Community level) Model IV (Combined level)

AOR (95% CI) P-value AOR (95% CI) P-value AOR (95% CI) P-value

0.9 (0.1) 0.7 (0.1) 0.6(0.1) 0.5(0.1)
21.4% 12.0% 9.2% 7.4%
Ref, 30% 39% 47%
-1892.8968 -1819.1613 -1822.2541 -1783.5866
3789.794 3672.323 3670.508 3623.173
3801.744 3773.901 3748.186 3790.479

PCV = Proportional Change in Variance, was calculated for successive models with reference to null model to look at relative contribution of each model to explain

delayed ANC attendance.

ICC = Intra Cluster Correlation Coefficient, AIC = Akakian Information Criteria, and SE = Standard Error.

https://doi.org/10.1371/journal.pone.0300750.t003

to receive the service, even though the service is offered free of charge [20, 43]. In this context,
wealthier women can manage transportation and work commitments, facilitating timely ANC.
In contrast, less affluent women might delay ANC due to fear of unexpected payments and pri-
oritizing daily expenses over their health [44, 45].

Mothers who had a home birth were 40% more likely to delay ANC initiation compared to
those who gave birth in a facility. This result is consistent with previous studies in the country
[17, 45], Bangladesh [46], and Ghana [47]. This may be because women who choose home
births often live in remote areas, have a lower socioeconomic status, and possess lower levels of
education [48]. The study’s design does not explicitly indicate the cause-and-effect relationship
it could also be because delayed ANC increases the probability of women opting for home
births instead of facility-based deliveries [49]. Delayed ANC reduces the odds of mothers
receiving comprehensive antenatal services [50], disrupting the continuity of maternity care
[51] and potentially resulting in an increase in home births [52].

This study revealed that the likelihood of delayed ANC initiation decreased for women
from the Afar, Harari, and Dire Dawa regions compared to those from Tigray. Conversely,
women from SNNP had higher odds of delayed initiation compared to Tigray. The better read-
iness of health care facilities to provide standardized ANC in Dire Dawa [53], the traditional
information sharing system (Dagu) in Afar [54], and the relatively higher wealth status of the
population in Harari [20] could be among the possible reasons for the observed difference.
Unlike women in the Tigray region, the primary source of information about ANC for women
in the Afar region was Dagu [55]. Similarly, the higher odds of delayed ANC initiation in
SNNP can be justified with the evidenced lower media exposure of the population compared
to the Tigray [20]. Media holds the potential to effectively convey healthcare information
when the quality and reliability of exchanged information are under surveillance [56].

The strengths of the study encompass utilizing the latest nationally representative dataset
with appropriate weighting and employing a model that accounts for the data’s hierarchical
structure. However, the study had several shortcomings and limitations. The primary limita-
tions of this study included the risk of recall bias, as participants had to recall information
about their ANC experiences in the last five years prior to the survey. Likewise, reporting tim-
ing of service initiation in months could lead to less precise estimates.
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Conclusions and recommendations

Our study revealed that delayed ANC initiation in Ethiopia was high. Delaying the initiation
of ANC was linked to lower levels of maternal education, lower socio-economic status, giving
birth at home, and residing in the Southern Nations, Nationalities, and Peoples region. There-
fore, enhancing mothers’ education, empowering them through economic initiatives, improv-
ing their health-seeking behavior towards facility delivery, and universally reinforcing
standardized ANC, along with collaborating with the existing local community structure to
disseminate health information, are recommended measures to reduce the prevalence of
delayed ANC initiation in the country. It is evidenced that targeting those facing economic
challenges is important to improve the utilization of such preventive healthcare services [57].
Furthermore, future qualitative studies are recommended to have deeper understanding of fac-
tors influencing pregnant women’s ANC initiation decisions.
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