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ABSTRACT

Background: Antenatal care (ANC) is a crucial component of maternal health services, aiming to ensure the health of
both the mother and the newborn during pregnancy. It serves as a comprehensive health service designed to detect,
prevent, and manage complications during pregnancy, ultimately promoting positive maternal and neonatal outcomes.
Methods: A community-based cross-sectional study, conducted from February to May 2024 in Bosaso, Somalia, aimed
to assess the knowledge, attitudes, and practices regarding ANC among pregnant women. A total of 384 participants
were selected using clustered and systematic sampling from four villages in Bosaso. Data was collected through a
structured pre-tested questionnaire and analyzed using statistical package for the social sciences (SPSS) version 21.
Descriptive statistics, frequencies, and percentages were computed to assess ANC knowledge, attitude, and practice
levels and correlation tests were conducted to explore associations between them.

Results: Most respondents were aware of ANC services (86.5%), with healthcare providers as the primary information
source (46.4%). While many recognized the importance of ANC checkups (89.3%) and followed recommended
practices, only 17% adhered to the ideal frequency of four or more visits. Statistically significant correlations were
found between knowledge, attitude, and practice (p<0.01), indicating that awareness positively influences ANC
practices.

Conclusion: This study highlights that the adherence to recommended visits remains low. A significant gap exists
between ANC initiation and completion, with barriers to access and awareness. Strengthening knowledge, attitudes,
and targeted interventions, such as community support and mobile reminders, could improve ANC utilization and
maternal health outcomes.
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INTRODUCTION

Antenatal care (ANC) is a crucial component of maternal
health services, aiming to ensure the health of both the
mother and the newborn during pregnancy. It serves as a
comprehensive health service designed to detect, prevent,
and manage complications during pregnancy, ultimately
promoting positive maternal and neonatal outcomes. The

primary objectives of ANC include promoting, protecting,
and maintaining maternal health, thereby addressing key
risk factors that contribute to maternal mortality. The
importance of ANC cannot be overstated, as it plays a
pivotal role in reducing maternal and neonatal morbidity
and mortality worldwide.! Globally, approximately 213 to
220 million pregnancies occur each year, with around 140
million resulting in live births. The remaining pregnancies
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result in outcomes such as miscarriages, stillbirths, and
abortions.> These statistics underscore the necessity of
ANC in ensuring safe pregnancies and healthy deliveries.
Adequate utilization of prenatal healthcare services is
linked to improved health outcomes for mothers and
infants.? Despite its significance, an estimated 810 women
die daily from preventable causes related to pregnancy and
childbirth, amounting to approximately 295,000 maternal
deaths globally each year.> Alarmingly, 94% of these
deaths could have been avoided, with the majority
occurring in low-resource settings, particularly in Sub-
Saharan Africa, where nearly two-thirds of global maternal
deaths are recorded.’

The utilization of ANC services is hindered by various
factors, including low maternal education, teenage
pregnancies, multi-parity, unplanned pregnancies, and
cultural influences. Studies have shown that the awareness
and knowledge of pregnant women significantly impact
their utilization of ANC services.® Initiatives aimed at
increasing ANC access have included training healthcare
providers, enhanced maternal health education, and
improved healthcare infrastructure. However, despite
these efforts, the usage of ANC services remains low in
many regions, especially in low-income and conflict-
affected areas.”® Such challenges highlight the urgent need
to strengthen maternal healthcare systems and address
barriers that limit women's access to vital ANC services.

ANC provides a range of essential health interventions
designed to safeguard the well-being of mothers and their
unborn children. It aims to prevent congenital disabilities,
preterm labor, neural tube defects, anemia, and other
pregnancy-related complications.” Through routine check-
ups, healthcare providers can assess the health of pregnant
women, monitor fetal growth, and detect potential health
issues early.” ANC services also include counseling on
proper nutrition, fluid intake, and treatment for pregnancy-
related complications. By equipping mothers with
knowledge and support, ANC empowers them to make
informed decisions about their health and that of their
babies.’

Globally, the utilization of ANC services has seen notable
improvements, but significant disparities persist.
According to the World Health Organization (WHO), 86%
of pregnant women have at least one ANC visit with a
skilled health worker. However, only 62% of pregnant
women receive the WHO-recommended minimum of four
ANC visits.'®!'! This discrepancy is even more pronounced
in regions with the highest maternal mortality rates, such
as Sub-Saharan Africa, where only 52% of women meet
the recommended number of ANC visits. Additionally, the
initiation rates for ANC visits reveal a stark divide.
Globally, 58.6% of pregnant women initiate ANC visits
during the first trimester. In high-income countries, this
figure rises to 84.8%, while in low-income countries, it
drops to 48.1%. In Sub-Saharan Africa, only 38% of
pregnant women begin ANC in their first trimester,
indicating a significant delay in seeking care.'?

Somalia exemplifies the dire need for improved ANC
services, as it faces one of the highest maternal and child
mortality rates in the world. The maternal mortality ratio
(MMR) in Somalia stands at 692 maternal deaths per
100,000 live births.!> The high MMR is a direct
consequence of the country's prolonged civil war, which
severely disrupted its health infrastructure. As a result,
access to ANC services is limited, with only 32% of
pregnant women receiving ANC services.!>!* Efforts by
international and national health organizations to restore
Somalia's health system have faced significant challenges,
as financial constraints, insecurity, and weak health
systems continue to hinder progress.'*

In 2023, 16,224 pregnant mothers in Bosaso, a major city
in Somalia, sought ANC services. Despite this figure, a
study revealed that while 84.1% of women utilized ANC
services during their last pregnancy, only 28% completed
the recommended number of ANC visits.!*!5 This
significant drop-off highlights the challenges in sustaining
maternal healthcare engagement throughout pregnancy.
Several barriers to ANC utilization in Bosaso have been
identified, including long distances to health facilities, high
transportation costs, financial constraints, and inadequate
knowledge and attitudes among both mothers and
healthcare providers. Addressing these barriers is essential
to improving ANC uptake and ensuring better health
outcomes for mothers and infants. '

The study aims to assess knowledge, attitude, and practice
of ANC service utilization among pregnant mothers in
Bosaso to bridge the knowledge gap in maternal healthcare
and identify context-specific barriers and facilitators to
ANC access. By understanding the knowledge, attitudes,
and practices of mothers, health authorities can design
effective interventions to address the root causes of low
ANC utilization. The findings from this study will provide
evidence-based insights to inform policy, guide program
implementation, and promote maternal health in Bosaso
and other similar low-resource settings.

METHODS
Study design and study setting

Community based cross-sectional study was conducted to
evaluate the knowledge, attitudes, and practices regarding
antenatal care services among pregnant women from
February to May 2024 in Bosaso. Bosaso is a coastal town
located in the Gulf of Aden and is the capital of the
northeastern region of Bari, Somalia.

Study population, sample size determination and
sampling methods

The study population was pregnant women in Bosaso. The
study participants were chosen from four villages in

Bosaso city.

Sample size,n = Z*P(1 — P)/D*
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Where, P=estimated population proportion (0.5),
Z=standard value for a 95% confidence level (1.96), and
D=margin of error (0.05).

(0.5)(1 — 0.5)
n= (196)2 X W = 384

Thus, the study aimed to include 384 pregnant women. The
sample population was selected from four villages using a
clustered sampling method. Research participants were
selected from each village using systematic sampling
technique.

Inclusion criteria

Pregnant women aged 15-49 years who had resided in
Bosaso for at least six months and willingly provided
informed consent were included in the study.

Exclusion criteria

While exclusion criteria included those who were severely
ill, unable to communicate effectively, temporary visitors
to the area, or who declined to participate.

Data collection and analysis methods

A structured pre-tested questionnaire was used for data
collection. The questionnaire, developed after a thorough
literature review of KAP surveys on ANC. The
questionnaire was initially prepared in English by the
principal investigator. It was then translated into the local
language (Somali) and subsequently translated back into
English to ensure consistency. The questionnaire contained
four sections, including socio-demographic, knowledge,
attitude and practice, and 22 questions. All participants
responded. The data was entered into statistical package
for the social sciences (SPSS), where the variables were
previously identified in English for data entry and analysis.
It was cross-checked the questionnaire data entered into
SPSS against the collected paper questionnaires for
completeness, consistency, and correctness before
conducting the analysis.

The data were analyzed using SPSS version 21.
Descriptive analysis was conducted, and frequencies and
percentages of the variables were computed and
correlation test was computed to find out the association
between knowledge, attitude and practice. Respondents
who correctly answered 4 or more questions were
considered to have above average knowledge of ANC, and
those with fewer than 4 correct answers were considered to
have below average knowledge of ANC, on the other hand
respondents who correctly answered 3 or more questions
were considered to have positive attitude on ANC, and
those with fewer than 3 correct answers were considered to
have negative attitude on ANC, and lastly respondents who
correctly answered 2 or more questions were considered to
have good practice on ANC, and those with fewer than 4
correct answers were considered to have poor practice on

ANC. Finally, the data quality was regularly checked
throughout the study.

RESULTS

Socio-demographic characteristics of the respondents
Table 1 states the socio-demographic characteristics of the
respondents’ reveal insights into their age distribution,
education level, occupation, marital status, income,

gravidity, and parity.

Table 1: Socio-demographic characteristics of the
respondents, n=384.

Variables Frequency Percent
Age of the respondents (years)

15-25 158 41.1
26-35 172 44.8
36-45 52 13.5
>45 2 0.5
Education of respondents

Illiterate 153 39.8
Non formal education 96 25.0
Primary 69 18.0
Secondary 37 9.6
University level and above 29 7.6
Occupation of respondents

House wife 243 63.3
Business woman 83 21.6
Government 13 3.4
Student 17 4.4
Others 28 7.3
Marital status

Married 283 73.7
Divorced 81 21.1
Widowed 20 5.2
Monthly income (USD)

<100 156 40.6
100-200 146 38.0
201-300 53 13.8
301-400 26 6.8
>400 3 0.8
Gravidity of respondents

One 95 24.7
Two 118 30.7
Three 74 19.3
Four 39 10.2
More than four 58 15.1
Parity of respondents

Zero child 95 24.7
One child 117 30.5
Two children 75 19.5
Three children 39 10.2
Four children 21 5.5
More than four children 37 9.6
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The majority of respondents (44.8%) were aged 26-35,
followed by those aged 15-25 (41.1%). Only a small
proportion were over 45 years old (0.5%). Regarding
education, a significant portion of respondents were
illiterate (39.8%), while others had non-formal education
(25%) or completed primary school (18%). Only 7.6% had
attained a university-level education or higher,
highlighting limited access to higher education among the
population.

In terms of occupation, most respondents (63.3%) were
housewives, followed by businesswomen (21.6%).
Government employees, students, and others collectively
accounted for about 15% of the sample. The majority were
married (73.7%), with smaller proportions being divorced
(21.1%) or widowed (5.2%). Monthly income levels were
predominantly low, with 40.6% earning less than $100,
and only 6.8% earning $301-400. Gravidity and parity
trends showed that nearly one-third of respondents had
been pregnant twice (30.7%) and had one child (30.5%),
while smaller proportions had higher numbers of
pregnancies or children, indicating moderate levels of
reproductive activity in this population.

Knowledge level of respondents on ANC

The data in Table 2 provides insights into the knowledge
level of respondents regarding ANC. A significant
majority (86.5%) of respondents were aware of ANC
services, indicating a high general awareness within the
community.

However, the sources of information varied: nearly half
(46.4%) learned about ANC from healthcare providers at
health centers, while others relied on traditional birth
attendants (21.4%) or informal sources such as husbands
(10.4%) and media (7.8%). Interestingly, 14.1% reported
having no knowledge source, reflecting a gap in
information dissemination.

Regarding the timing of ANC visits, the majority (58.9%)
stated ANC should be initiated within the first three
months of pregnancy, which aligns with global
recommendations. However, a notable proportion stated
that visits continue until after three months (24.5%) or
even until delivery (5.2%), while 11.5% were unsure of the
appropriate timing.

Similarly, knowledge of the recommended number of
ANC visits was mixed: while a considerable proportion
(34.9%) believed one visit was sufficient, only 12.2%
recognized the recommendation for four or more visits,
highlighting a need for awareness on adequate ANC
frequency.

On pregnancy-related risks, 82.6% of respondents
acknowledged the presence of infections during pregnancy
that could harm the unborn child. Most respondents
preferred health facility deliveries (73.7%), though 26.3%
still opted for home deliveries, indicating potential barriers

to institutional deliveries. Awareness of pregnancy danger
signs varied; vaginal bleeding was the most recognized
(66%), followed by convulsions (52.4%) and excessive
bleeding (44.4%). However, persistent swelling (27.8%)
and weak fetal movement (36.1%) were less commonly
identified. When danger signs were observed, the majority
(73.2%) chose to report to health centers, while 26.6%
relied on home remedies.

Table 2: Knowledge level of respondents on ANC.

Variables Frequenc Percent
Respondent awareness

Yes 332 86.5
No 52 13.5
Information source

Healthcare providers at

health centers 178 ik
Traditional birth attendant 82 21.4
My husband 40 10.4
Radio and television 30 7.8
I do not know 54 14.1
ANC visit start time

First 3 months 226 58.9
After 3 months 94 24.5
At delivery 20 52
Do not know 44 11.5
Recommended ANC check-ups for pregnant women
One time 134 34.9
Two times 124 32.3
Three times 63 16.4
Four and more than 47 12.2
I don't know 16 4.2
Pregnancy infections affecting the unborn child
Yes 317 82.6
No 56 14.6
Do not know 11 2.9
Preferred delivery place

Health facility 283 73.7
Home 101 26.3
Pregnancy danger signs (multiple responses)
Convulsion respondent 196 52.4
Vaginal bleeding respondent 247 66.0
Excessive bleeding 166 44.4
respondent

Persistent of swelling 104 278
respondent

Weak fetal movement of 135 36.1
respondent

Actions to take when observing danger signs
Report health center 281 73.2
Home remedies 102 26.6

Attitude level of ANC among pregnant women in Bosaso

The attitude data from Table 3 highlights pregnant
women's perspectives on various aspects of ANC in
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Bosaso. A significant majority of respondents (53.9%
strongly agree and 35.4% agree) recognize ANC checkups
as essential, with only 1.8% disagreeing. Similarly, follow-
up during ANC visits is largely viewed as beneficial, with
39.1% strongly agreeing and 39.8% agreeing. However,
16.4% remain neutral, and 4.7% express disagreement,
indicating some variation in perceptions regarding follow-
up care.

Table 3: Respondents’ attitude level on ANC, n=384.

Variables Frequency Percent
ANC check-up is essential

Strongly agree 207 53.9
Agree 136 35.4
Neutral 34 8.9
Disagree 7 1.8
Follow-up during ANC is beneficial

Strongly agree 150 39.1
Agree 153 39.8
Neutral 63 16.4
Disagree 18 4.7
HIV and HBYV screening during ANC is necessary
Strongly 145 37.8
Agree 139 36.2
Neutral 86 22.4
Disagree 12 3.1
strongly disagree 2 0.5
Blood pressure screening during ANC is necessary
Strongly agree 197 51.3
Agree 135 35.2
Neutral 46 12.0
Disagree 4 1.0
Strongly disagree 2 0.6

Iron and folic acid supplementation benefits
mother and fetus

Strongly agree 116 30.2
Agree 156 40.6
Neutral 84 21.9
Disagree 25 6.5
Strongly disagree 3 0.8
Preference for home delivery over hospital delivery
Strongly agree 68 17.7
Agree 60 15.6
Neutral 33 8.6
Disagree 148 38.5
Strongly disagree 75 19.5

Regarding specific screening practices, attitudes are
generally positive. For HIV and HBV screening during
ANC, 37.8% strongly agree, and 36.2% agree, though
22.4% are neutral, suggesting a need for awareness on its
importance. Blood pressure screening during ANC visits,
51.3% strongly agreeing and 35.2% agreeing, while only
1.6% express any level of disagreement, though 12% are
neutral. The supplementation of iron and folic acid for
maternal and fetal health also has high acceptance, with

30.2% strongly agreeing and 40.6% agreeing, though a
notable minority of 21.9% are neutral, and 7.3% disagree
to some extent.

In contrast, attitudes toward delivery location diverge. A
substantial proportion (38.5% disagree and 19.5% strongly
disagree) oppose the preference for home delivery over
hospital delivery, reflecting a general inclination toward
institutionalized care. However, 17.7% strongly agree and
15.6% agree with the preference for home delivery, which
could stem from cultural or logistical factors.

Practice level of the respondents on antenatal care

Table 4 illustrates that the practice level of respondents
regarding ANC highlights a high level of participation,
with 87.2% (335 out of 384) reporting they had attended at
least one ANC visit. This indicates a positive trend in
awareness and utilization of maternal healthcare services,
with only a small proportion (12.8%) not engaging in any
ANC visits. However, while the majority of respondents
recognize the importance of ANC, the frequency of visits
varies significantly, reflecting potential gaps in adherence
to recommended ANC schedules.

Table 4: Practice level of the respondents on antenatal
care, n=384.

Variables Frequency Percent
ANC visit of respondent

Yes 335 87.2

No 49 12.8
Number of ANC of respondent (n=335)

One time 133 40

Two times 107 32
Three times 39 12

Four times and more 56 17

Among those who attended ANC (n=335), 40% reported
attending only one visit, which is below the globally
recommended minimum of four visits during pregnancy.
Another 32% attended two visits, and 12% attended three
visits, which collectively indicate that nearly three-quarters
of the respondents (72%) did not meet the recommended
frequency. Only 17% of the respondents attended ANC
four times or more, aligning with standard guidelines.

Correlation between pregnant women’s knowledge,
attitude, and practice scores

Table 5 indicates that knowledge has a moderate positive
correlation with practice (r=0.4, p<0.01), showing that
increased knowledge among pregnant women is
significantly associated with better practices. The
correlation between knowledge and attitude is weaker
(r=0.2, p<0.01), indicating a less pronounced yet
statistically significant relationship.
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The weakest correlation is observed between attitude and
practice (r=0.1, p<0.05), suggesting that attitude has
minimal influence on practice, despite the relationship
being statistically significant. Overall, knowledge appears
to play a more critical role in shaping practice than attitude.

Table 5: Correlation between pregnant women’s
knowledge, attitude, and practice scores.

Correlation r P value
Knowledge versus practice 0.4* <0.01
Knowledge versus attitude 0.2%* <0.01
Attitude versus practice 0.1* <0.05

r: Pearson’s coefficient, *statistically significant at p value <0.05
DISCUSSION

The socio-demographic characteristics of the respondents
provide critical insights into the population under study,
revealing potential areas for targeted intervention. Most
respondents were aged 26-35 years (44.8%), followed
closely by those aged 15-25 years (41.1%), indicating that
the majority of respondents were in their prime
reproductive years. This is consistent with other studies
that highlight the reproductive age group as the most active
in seeking ANC services.!® The educational attainment of
respondents reveals significant challenges, with 39.8%
being illiterate and only 7.6% having attained university-
level education or higher. This educational disparity may
influence health literacy and access to essential health
information, which aligns with findings from previous
research that emphasize the role of education in improving
maternal  health  outcomes.!”!®  Furthermore, the
occupational distribution shows that the majority of
respondents (63.3%) are housewives, suggesting economic
dependency, which may impact access to healthcare
services. This is further underscored by the low-income
levels reported, with 40.6% earning less than USD 100 per
month, potentially restricting access to health services due
to financial constraints.!”!8

The findings on respondents’ knowledge of ANC are
promising, as 86.5% reported being aware of ANC
services. Similarly, a study conducted in Nigeria stated that
there was a high level of awareness of antenatal care
services.!” This awareness can be attributed to the efforts
of healthcare providers, who were cited as the primary
source of information (46.4%). Another study conducted
in Mogadishu explored that about 38% of respondents
received information from healthcare providers at health
centers.?’ However, 14.1% of respondents reported having
no knowledge source, which indicates the need for broader
community-based health education initiatives. The timing
of ANC initiation is crucial for ensuring positive
pregnancy outcomes, and 58.9% of respondents correctly
stated that ANC should begin within the first three months
of pregnancy. This is consistent with another study, which
found that about two-thirds of the respondents knew that
ANC checkups start during the first trimester.’
Nevertheless, 24.5% believed it should start after three

months, and 11.5% were unsure, pointing to gaps in
knowledge that could affect maternal and neonatal health
outcomes. The knowledge on the recommended number of
ANC visits further highlights this gap, as only 12.2% of
respondents identified the global recommendation of four
or more visits. The majority believed that one (34.9%) or
two visits (32.3%) were sufficient. Similarly, another study
conducted in Bosaso found that only 21.9% of respondents
knew that the recommended number of ANC visits is four
or more.'* These findings underscore the need for
intensified health education and community sensitization
to promote adherence to ANC guidelines.

The attitudes of respondents toward ANC were largely
positive, with 53.9% strongly agreeing and 35.4% agreeing
that ANC checkups are essential. A similar study
conducted in Nigeria found that 88.7% of respondents
agreed on the importance of ANC checkups, while a study
in Somalia reported 80% agreement.?*?! Similarly, a large
proportion of respondents supported follow-up visits, with
39.1% strongly agreeing and 39.8% agreeing. This is
consistent with a study conducted in Lahore, which found
that 83.1% of respondents agreed on the importance of
ANC follow-up during pregnancy. These attitudes reflect
an appreciation for ANC services, which could be
leveraged to encourage more consistent attendance.
However, the neutral stance observed among some
respondents (16.4% on follow-up and 22.4% on HIV/HBV
screening) suggests that some women remain unconvinced
about the full benefits of certain ANC services. This
highlights the importance of tailored health education to
address misconceptions and reinforce positive health
behaviors. Additionally, attitudes toward delivery location
were split, with 38.5% disagreeing and 19.5% strongly
disagreeing with the preference for home delivery, while a
combined 33.3% either agreed or strongly agreed. In
contrast, a study conducted in Ethiopia stated that 90.6%
of respondents preferred health facility delivery.?? This
divide could be influenced by cultural norms, fear of
healthcare facilities, or logistical barriers, which have been
cited in other studies as critical factors affecting delivery
location preferences.

The practices related to ANC highlight both achievements
and areas for improvement. A total of 87.2% of
respondents reported attending at least one ANC visit,
demonstrating relatively high utilization of ANC services.
However, further analysis of the frequency of visits reveals
that only 17% of those who started ANC visits met the
global recommendation of four or more visits. This is
consistent with a study conducted in Ethiopia, which
indicated that only 9.9% of respondents completed the
recommended number of ANC visits with the
recommended time schedule.”® Most respondents (40%)
attended only one visit, while 32% attended two visits.
This suggests the need for sustained engagement
throughout pregnancy. This pattern is consistent with
findings from other studies in low-income settings, where
early engagement with ANC services is often followed by
reduced attendance in subsequent visits due to financial,
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logistical, or cultural barriers. Strategies to sustain
attendance through the fourth visit should be prioritized, as
it is critical for improving maternal and neonatal outcomes.
This may include providing financial incentives,
addressing transportation barriers, and enhancing
community-level education about the importance of
multiple ANC visits.

Finally, the results revealed a positive correlation between
the knowledge and attitude of pregnant women and ANC
practice. The correlation coefficients (r=0.4, 1=0.2,
p<0.05) suggest that higher knowledge and a positive
attitude are significantly associated with better ANC
practice. This finding is also supported by a study
conducted in Lahore.” These results indicate that
strengthening knowledge and fostering positive attitudes
could enhance the utilization and completion of ANC
services. However, the study’s cross-sectional design, its
reliance on self-reported information that may be affected
by recall bias, and its limited geographic coverage should
be considered as key limitations of the study.

CONCLUSION

The findings highlight significant insights into the KAP of
pregnant women regarding ANC utilization. The majority
of pregnant women (73%) demonstrated good knowledge,
while 27% had poor knowledge. Attitudes towards ANC
were generally positive, with 75.8% holding a positive
attitude, 7% showing a neutral attitude, and 17.2% having
a negative attitude. In terms of practice, 87% of pregnant
women-initiated ANC utilization; however, only 17% of
these women completed at least four recommended ANC
visits, underscoring a significant gap in ANC adherence.
On the other hand, 13% of pregnant women did not start
ANC utilization at all, reflecting barriers to access,
awareness, or other contextual factors. The analysis
revealed a positive correlation between the knowledge and
attitude of pregnant women and their ANC practice. The
correlation coefficients (r=0.4, r=0.2, p<0.05).

In conclusion, pregnant women generally possess good
knowledge and positive attitudes toward ANC, but barriers
to completing visits persist. Addressing these gaps requires
targeted interventions, including health education,
community support, and mobile-based reminders for
appointments. Engaging community health workers for
home visits and outreach is vital. Healthcare providers
should offer culturally appropriate education during initial
visits, highlighting the importance of timely follow-ups to
enhance maternal and child health outcomes.

ACKNOWLEDGEMENTS

Authors would like to thank the East Africa University and
the Kasmaal Center for Research and Training for their
invaluable support in conducting this study. They also
extend their appreciation to the data collectors for their
dedication and hard work and to the study participants for
their time and cooperation.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Sarikhani Y, Najibi SM, Razavi Z. Key barriers to the
provision and utilization of maternal health services
in low- and lower-middle-income countries: a
scoping review. BMC  Womens  Health.
2024;24(1):325.

2. Bearak J, Popinchalk A, Ganatra B, Moller AB,
Tungalp O, Beavin C, et al. Unintended pregnancy
and abortion by income, region, and the legal status
of abortion: estimates from a comprehensive model
for 1990-2019. Lancet Glob Health. 2020;8(9):1152-
ol.

3. Tessema ZT, Teshale AB, Tesema GA, Tamirat KS.
Determinants of completing recommended antenatal
care utilization in sub-Saharan Africa from 2006 to
2018: evidence from 36 countries. BMC Pregnancy
Childbirth. 2021;21(1):192.

4. World Health Organization; United Nations
Population Fund. Ending Preventable Maternal
Mortality (EPMM): A Renewed Focus for Improving
Maternal and Newborn Health and Wellbeing. 2021.
Available at:  https://www.who.int/publications/
1/item/9789240040519. Accessed on 18 October
2025.

5. World Health Organization. Trends in maternal
mortality 2000 to 2017: estimates by WHO,
UNICEF, UNFPA, World Bank Group and the
United Nations Population Division. 2023. Available
at: https://www.who.int/publications/i/item/9789240
068759. Accessed on 18 October 2025.

6. Simkhada B, van Teijlingen ER, Porter M, Simkhada
P. Factors affecting the utilization of antenatal care in
developing countries: a systematic review. J Adv
Nurs. 2008;61(3):244-60.

7. Akhtar S, Hussain M, Majeed [, Afzal M.
Knowledge, attitude and practice regarding antenatal
care among pregnant women in rural Lahore. Int J
Soc Sci Manag. 2018;5(3):155-62.

8. Gamberini C, Angeli F, Ambrosino E. Exploring
solutions to improve antenatal care in resource-
limited settings: an expert consultation. BMC
Pregnancy Childbirth. 2022;22(1):449.

9. Zaidi SS, Perveen A, Parveen S. An insight into
antenatal care: a review. Eur J Pharm Med Res.
2018;5(5):209-10.

10. Bashir S, Ansari AH, Sultana A. Knowledge, attitude
and practice on antenatal care among pregnant
women and its association with sociodemographic
factors. J Patient Exp. 2023;10:23743735231183578.

11. Miikkulainen A, Abdirahman Mohamud I, Aqazouz
M, Abdullahi Suleiman B, Sheikh Mohamud O,
Ahmed Mohamed A, et al. Antenatal care utilization
and its associated factors in Somalia: a cross-

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1 Page 49



12.

13.

14.

15.

16.

17.

18.

Elmi EOH et al. Int J Community Med Public Health. 2026 Jan;13(1):43-50

sectional  study.
2023;23(1):581.
Moller AB, Petzold M, Chou D, Say L. Early
antenatal care visit: regional and global trends from
1990 to 2013. Lancet Glob Health. 2017;5(10):e977-
83.

Directorate of National Statistics, Federal
Government of Somalia. Somali Health and
Demographic Survey. 2020. Available at: https://nbs.
gov.so/wp-content/uploads/2023/07/Somali-Health-
Demographic-Survey-2020.pdf. Accessed on 18
October 2025.

Elmi EOH, Hussein NA, Hassan AM, Ismail AM,
Abdulrahman AA, Muse AM. Antenatal care
utilization rate and barriers in Bosaso-Somalia, 2019.
Eur J Prev Med. 2021;9(1):25-31.

Ali MF. Regional HMIS officer, Ministry of Health,
Puntland state of Somalia. Pers. Comm. Sept. 2024.
Available at: https://moh.gov.so/so/wp-content/uploa
ds/2024/08/HRH-Regulatory-Landscape-Mission-
Report_September-30-2021.pdf. Accessed on 18
October 2025.

Arefaynie M, Kefale B, Yalew M, Adane B, Dewau
R, Damtie Y. Number of antenatal care utilizations
and associated factors in Ethiopia: zero-inflated
Poisson analysis. Reprod Health. 2022;19(1):36.
Alibhai KM, Ziegler BR, Meddings L, Batung E,
Luginaah 1. Factors impacting antenatal care
utilization: a systematic review of fragile and
conflict-affected settings. Confl Health.
2022;16(1):33.

Abdo R, Demelash M, Seid AM, Mussema A. First
trimester antenatal care contact in Africa: systematic

BMC Pregnancy Childbirth.

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1

19.

20.

21.

22.

23.

24.

review and meta-analysis.
Childbirth. 2023;23(1):742.
Adewoye KR, Musa 10, Atoyebi OA, Babatunde
OA. Knowledge and utilization of antenatal care
services among women of childbearing age in Ilorin-
East, Nigeria. Int J Sci Technol. 2013;3(3):188-93.
Mohamoud AM, Mohamed SM, Hussein AM, Omar
MA, Ismail BM, Mohamed RA, et al. Knowledge,
attitude and practice toward antenatal care among
pregnant women at SOS Hospital, Somalia. Health.
2022;14(1):377-91.

Igbokwe CC. Knowledge and attitude of pregnant
women towards antenatal services in Nsukka,
Nigeria. J Res Educ Soc. 2012;3(1).

Kasaye HK, Endale ZM, Gudayu TW, Desta MS.
Home delivery among antenatal care—booked women
and associated factors in Ethiopia. BMC Pregnancy
Childbirth. 2017;17(1):225.

Ftwi M, Gebretsadik GG, Berhe H, Haftu M,
Gebremariam G, Tesfau YB. Completion of four
ANC visits based on schedule in Northern Ethiopia.
PLoS One. 2020;15(8):¢0236965.

Adedokun S, Yaya S. Correlates of antenatal care
utilization in sub-Saharan Africa. Arch Public Health.
2020;78(1):134.

BMC Pregnancy

Cite this article as: Elmi EOH, Shire AA, Mohamud
SA, Ibrahim NA, Omar NM. Knowledge, attitude,
and practice of antenatal care among pregnant
women: a community-based cross-sectional study in
Bosaso, Puntland, Somalia. Int ] Community Med
Public Health 2026;13:43-50.

Page 50



