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Abstract
Antenatal care (ANC) is a critical intervention for improving maternal and neonatal health outcomes. However, underutilization of ANC services remains a significant public health concern in Liberia and other low-income settings. This study assessed the factors associated with ANC underutilization among women aged 18–49 years in Margibi County, Liberia. A facility-based cross-sectional study was conducted among 181 women who attended ANC services between January and December 2024. Participants were selected using systematic random sampling. Data were collected using a structured questionnaire in Kobo Collect and analysed in R. Descriptive statistics, bivariable analysis, and multivariable logistic regression were applied. Statistical significance was set at p < 0.05.
Findings revealed that although knowledge and awareness of ANC were high (84.5% awareness; 88.4% understanding of benefits), utilization remained suboptimal. Only 66.9% attended at least three visits, and none achieved the WHO-recommended minimum of four visits. Cultural beliefs, pregnancy concealment, financial constraints, and accessibility barriers were key determinants. Significant predictors included financial constraints (AOR = 2.11; 95% CI: 1.18–3.78), travel time >30 minutes (AOR = 1.71; 95% CI: 1.01–2.90), belief in traditional healers (AOR = 1.76; 95% CI: 1.01–3.08), and pregnancy concealment (AOR = 1.92; 95% CI: 1.05–3.52).
The study concludes that ANC underutilization persists despite adequate knowledge, driven by sociocultural and structural barriers. Interventions targeting financial accessibility, community education, and healthcare system strengthening are essential. 

These challenges are essential for improving maternal health outcomes in Margibi County.
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INTRODUCTION
Antenatal care (ANC) is a fundamental component of maternal healthcare systems worldwide. It provides an opportunity for early detection of pregnancy-related complications, health education, and preventive interventions that improve both maternal and neonatal outcomes. Despite global progress, disparities in ANC utilization persist, particularly in low-income countries.
Globally, maternal mortality remains a major concern, with Sub-Saharan Africa accounting for a large proportion of maternal deaths. ANC utilization plays a critical role in reducing these deaths, yet many women do not complete the recommended visits.
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1. INTRODUCTION
Antenatal care (ANC) is a fundamental component of maternal healthcare systems worldwide. It provides an opportunity for early detection of pregnancy-related complications, health education, and preventive interventions that improve both maternal and neonatal outcomes. Despite global progress, disparities in ANC utilization persist, particularly in low-income countries.
Globally, maternal mortality remains a major concern, with Sub-Saharan Africa accounting for a large proportion of maternal deaths. ANC utilization plays a critical role in reducing these deaths, yet many women do not complete the recommended visits.

2. BACKGROUND OF THE STUDY
The WHO recommends a minimum of four ANC visits (updated to eight contacts in recent guidelines). These visits ensure adequate monitoring and care. In Liberia, ANC coverage has improved, but completion rates remain low.
Margibi County faces unique barriers, including poverty, cultural practices, and limited healthcare access.
3. PROBLEM STATEMENT
Despite policy interventions, ANC underutilization remains high. Women initiate care but fail to complete recommended visits, leading to poor outcomes.
4. objectives and hypothesis
The research aims to determine factors associated with underutilization of Antenatal Care (ANC) among women aged 18 to 49 in Margibi County. The objectives of the research are as follows:  
1. To investigate the relationship between sociodemographic characteristics and underutilization of antenatal service among women aged 18 to 49 at the C. H. Rennie Hospital and Barcolleh Health Center in Margibi County. 
1. To determine the association of cultural beliefs and practices on the likelihood of attending the prescribed number of ANC visits among women aged 18 to 49 at the C. H. Rennie Hospital and Barcolleh Health Centre in Margibi County. 
1. To assess the healthcare access factors that prevent full ANC attendance among women aged 18 to 49 at the C. H. Rennie Hospital and Barcolleh Health Centre in Margibi County.   
4.1Research Hypothesis 
Alternative Hypothesis (H1): There is a significant association between financial constraints and the underutilization of ANC services among women aged 18 – 49 years in Margibi County. 
4.2  Null Hypothesis (H0): There is no significant association between financial constraints and the underutilization of ANC services among women aged 18 – 49 years in Margibi County.   
	4.3 Limitations
The research was conducted at two health facilities, C. H. Rennie Hospital and Barcolleh Health Center, which limits the generalizability of findings, as Liberia has eight hundred and fifty-six functional health facilities.  Additionally, based on the time interval of the study, the participants might not accurately remember their experiences, which may lead to recall bias.  However, the research uses objective measures and carefully phrase questions to minimize reliance on imperfect participant recall. The data was collected based on self-reports from the participants, which may lead to social desirability bias, as the participants might provide answers, they believe are socially acceptable rather than giving their experience truthfully. Additionally, the researcher mitigates this bias by phrasing questions neutrally and indirectly, and creating a trusting environment that emphasizes confidentiality to encourage honest responses. 

[bookmark: _Toc219916917]CHAPTER TWO: REVIEW OF LITERATURE
[bookmark: _Toc219916918]5.0 Introduction 
This chapter thoroughly reviews the theoretical and empirical research determining factors associated with Antenatal Care (ANC) underutilization among women aged 18 to 49 in Margibi County. It examines literature on the sociodemographic characteristics, cultural beliefs and practices, and healthcare access factors influencing the underutilization of ANC services.
Antenatal Care refers to care a skilled health provider provides to pregnant women with both preventive and curative health services during pregnancy, while also assisting her in changing her behavior in a way that will benefit her, her unborn child, and the whole family (Ndegwa et al., 2019). According to the World Health Organization (WHO), quality and completed ANC utilization are essential for a safe pregnancy and healthy unborn child and, in turn, prevent maternal mortality (WHO, 2016). Antenatal care (ANC) services have a beneficial effect on pregnancy because they make it possible to identify risk factors, diagnose pregnancy issues, including preterm delivery early, and treat them appropriately (Ali et al., 2016). Screening for pregnancy issues, determining pregnancy risk, treating issues that may come up during the prenatal phase, administering medication that may improve pregnancy outcomes, educating the expectant mother, and getting ready for childbirth and parenthood, both physically and mentally, can all have a positive impact on pregnancy outcomes.
The WHO established antenatal care guidelines that suggest a minimum of four antenatal care visits, starting during the first four months of pregnancy; ANC first visit: 16 weeks into the pregnancy, ANC second visit: 16–28 weeks of pregnancy, ANC third visit: ANC and 28–32 weeks of pregnancy, fourth visit: 32–40 weeks of pregnancy (WHO, 2016). These are merely the WHO-recommended minimum number of antenatal visits; a qualified healthcare professional may suggest additional visits depending on the needs of the expectant mother and the fetus. Liberia continued to have one of the highest maternal death ratios in the world (742/100,000 live births) in 2019 – 2020, despite advancements. From 1,072 deaths per 100,000 live births in 2013 LDHS, there was a 30% reduction (Institute of Statistics and Geo-Information Services (LISGIS) et al., 2021). High-quality antenatal care ensures improved health outcomes for the mother and the newborn. The Essential Package of Health Services (EPHS-II) of the Liberian Ministry of Health requires a minimum of four antenatal care visits and a minimum package of services during those visits (Health, 2022). 
[bookmark: _Toc219916920][bookmark: _Hlk213507675]5.1 Sociodemographic characteristics 
[bookmark: _Toc219916921]5.1.1 Age 
Various studies have revealed mixed evidence of a link between age and underuse of ANC services. The woman's age is an important sociodemographic factor that determines the use of antenatal care (ANC) services. Evidence from a variety of research suggests that both younger and older maternal ages can be associated with underutilization of ANC, while the findings are not completely consistent across settings. A study of the marginalized Dalit population in Nepal discovered a high statistical relationship between a mother's age and the use of ANC services. According to Awasthi et al. (2018), younger mothers (88.3% of those aged ≤25 years) were more likely to use ANC services than their older counterparts (31.5% of those >25 years). This shows that in this particular socio-cultural setting, younger women were more inclined to use accessible ANC services.
Data from the 2019-2021 National Family Health Survey provides a more comprehensive view of India's overall situation. Id et al. (2023) found that whereas maternal age was significant in the first univariate analysis, its effect was reduced in the final multivariate model. After controlling for other factors such as education and wealth, the adjusted analysis revealed that women in the oldest age bracket (45-49 years) had no statistically significantly greater chances of underutilizing ANC than those in the youngest reference group (15-19 years). This suggests that the apparent influence of age may be obscured by other socioeconomic characteristics in a national sample.
A study on early commencement of ANC in Ethiopia found that women's age influences the date of the first ANC visit. Fetene et al. (2023) discovered that, while age was not a significant predictor of early beginning in their final multilevel model, other Ethiopian studies have indicated it as a determinant. This highlights the complexities of the relationship, as age may not directly affect whether a woman receives the required ANC care, but it may influence the timeliness of care, which is an important feature of service quality.
For example, a study from Western Ethiopia discovered that women aged 20-34 are 1.2 times more likely to attend ANC than women aged 18-19 (Tiruaynet & Muchie, 2019). Similarly, a study conducted discovered that older women (over 25 years old) were more likely to use ANC (Ali et al., 2016). According to a study, age acts as a proxy for women's cumulative knowledge of health care utilization: older women are more likely to use maternal health care services than younger women (Chelogoi et al., 2020). Likewise, A study conducted in Namibia by Amungulu, Nghitanwa, & Mbapaha (2023) found that women aged 36-40 and over 41 years used ANC services more than other age groups. According to this study, women under the age of 20 and those between the ages of 31 and 35 had a significant rate of non-utilization of ANC. The relationship between maternal age and antenatal care (ANC) uptake has been studied, although the results are varied. Some studies show that younger women are more likely to attend ANC early and often than women over 35, whilst others show that older women are more likely to attend than younger women aged 20-25 (Bhutada et al., 2024). According to research done in Ghana by Nuamah et al., (2019), the median age of pregnant women was 25, with the majority (57.5%) falling between the ages of 20 and 29. ANC usage and access to postnatal care rose with age, and older moms (34 years and older) were more likely to have a skilled delivery than younger mothers (under 24 years). A cross-sectional study done in Post-war Liberia found that the average age of respondents was around 29 years, with participants aged 15-19, 20-24, and 25-29 years represented roughly evenly at 20% each in polls from 2007, 2013, and 2016. Women over 40 were the least represented, below 10% (Yaya et al., 2019).
[bookmark: _Toc219916922]5.2.1 Education level 
The education level of a person has a serious effect on their health behavior. Educated women are more aware of the importance of ANC services and the benefits of using them (Efendi et al., 2017). A study conducted in Kenya shows that educated women were more aware of health issues, knew more about the availability of health care resources, and used the information more effectively than non-educated women (Chelogoi et al., 2020). Furthermore, higher levels of education have a positive impact on health-seeking behaviors, and education may provide a woman more control over her pregnancy. Education may help to expose women to more health education messages and campaigns, allowing them to recognize danger indicators and problems and respond appropriately. These women may have greater access to health information and devote more attention to maternity healthcare (Amungulu et al., 2023). According to a study conducted by Yaya, Uthman, Bishwajit, & Ekholuenetale (2019) in Liberia shows that women with formal education were considerably higher in completing the required antenatal visits than those without formal education. Additionally, a study conducted on post-war Liberia maternal health services discovered that women with formal education were more than twice as likely to attend and complete ANC than those without formal education (Yaya et al., 2019), and similar findings were reported in a study undertaken in Liberia by Ekholuenetale, Nzoputam & Barrow (2022). A cross-sectional study conducted in Arba Minch town, Southern Ethiopia, provides insight into the sociodemographic profile of pregnant women. Regarding education, a significant portion of the women had limited formal schooling; 23.8% were unable to read and write, and 39.4% were only able to read and write. The study identified maternal education as variable that had a statistically significant association with the utilization of optimal antenatal care (Deresa Dinagde et al., 2024). Similar research done in Ghana shows that women with some level of education were more likely to seek antenatal care, competent delivery, and postnatal care than those with no formal education. Education enables women to recognize the value of caring and to seek ANC services (Nuamah et al., 2019). Higher mother education levels are connected with higher ANC uptake. Women with secondary or higher education are more likely to attend ANC and commence care than those with no or only primary education. Some studies found substantial favorable connections with greater education, whereas others revealed similar tendencies but without statistical significance (Bhutada et al., 2024). Another study done in Liberia found that 40% of participants had no formal education, 30% had completed elementary school, and roughly one-third had completed at least secondary education. Educational attainment was found to be positively connected with maternal healthcare underutilization; educated women were more likely to have a facility-based birth and complete the required antenatal care (ANC) visits than uneducated women (Yaya et al., 2019).
[bookmark: _Toc219916923]5.1.3 Marital status 
Marital status is a significant predictor of ANC utilization and timely care, with more influence being more advantageous (Bhutada et al., 2024). A study conducted in Rwanda found that unmarried women had a higher risk of low ANC usage than married women (Rurangirwa et al., 2017). In contrast to this study, research conducted in Ghana reported no significant link between marital relationships and ANC use (Nuamah et al., 2019). This disparity could be related to variances in cultures, circumstances, and sample size. For example, according to a study from Tanzania, women's marital status was a substantial predictor of early use of ANC services (Nuamah et al., 2019), but another study from Ethiopia found no association between marital status and ANC underutilization (Fekadu et al., 2018). A study conducted in Uganda by Bhutada et al., (2024) found that being married is frequently associated with higher ANC utilization compared to unmarried women. However, some studies indicate abnormalities, such as women who do not live with partners commencing ANC earlier. Male partner support influences required ANC attendance, with some studies indicating that marriage is beneficial. 
Studies across sub-Saharan Africa increasingly indicate that marital status plays a significant sociocultural role in influencing antenatal care (ANC) utilization, although its impact varies depending on the context. Earlier qualitative evidence from Malawi shows that unmarried women or those not cohabiting with the father of the pregnancy often delayed ANC visits due to shame, stigma, and fears of public exposure, explaining that their relationship status made them uncomfortable being seen at clinics and led to late initiation of care (Manda-Taylor et al., 2017). More recent quantitative findings from Ethiopia show that, while marital status is initially associated with ANC use in bivariate analyses, it is no longer an independent predictor when social mechanisms such as male partner involvement and women's decision-making power are considered. Instead, these proximate factors significantly boost the likelihood of women completing the necessary ANC visits, implying that the effect commonly attributed to marital status may be mediated by partner support and autonomy rather than marital status alone (Deresa Dinagde et al., 2024). 
[bookmark: _Toc219916924][bookmark: _Hlk213507697] Cultural beliefs and practices 
Attitudes towards pregnancy tend to be deeply embedded within cultural contexts, affecting both the roles attributed during pregnancy and health-seeking behaviors among women.
[bookmark: _Toc219916925]5.2 Traditional health-seeking behavior 
Pregnancy-related traditional beliefs continue to exist despite more community education. In several civilizations, pregnancy is seen as a typical consequence of womanhood and a natural, healthy state. The idea that Antenatal care (ANC) and other medical treatments are unnecessary unless difficulties occur is frequently the result of this thinking. Rather, especially if they have never faced pregnancy-related health problems before, women often turn to older women or traditional birth attendants (TBAs) in their community for guidance (Felisian et al., 2023). Such dependence may increase the hazards to mothers and newborns by delaying or impeding early and required ANC attendance. A cross-sectional study carried out in Liberia by Yaya et al., (2019), reveals that Antenatal care visits are substantially correlated with religious belief; Islamic women were 1.90 times more likely than Christian women to have enough ANC (OR = 1.90; 95%CI = 1.38–2.61). For example, a study conducted shows that societal and traditional ideas about pregnancy influence women's usage of ANC (Nachinab et al., 2019). This is similar to research conducted in Nigeria that shows traditional beliefs by pregnant women make up 27.5% of reasons why they don’t utilize ANC services (Fagbamigbe & Idemudia, 2015b). A mixed-method study was also conducted in Uganda found that traditional birth attendants (TBAs) are important, trusted, and accessible care providers, particularly in rural areas. TBAs frequently advise on early and regular ANC but are not government-licensed. Women may choose TBAs due to closeness, cultural acceptance, and perceived better care, though monitoring and training are limited (Bhutada et al., 2024). However, a study conducted in Liberia reveals that due to the destroyed health system, postwar disturbances increased reliance on alternative health treatments such as traditional healers. Misconceptions, a lack of information, and detrimental sociocultural norms were highlighted as demand-side barriers to antennal care utilization, particularly among socioeconomically disadvantaged populations (Yaya et al., 2019).
[bookmark: _Toc219916926]5.2.1 Pregnancy concealment
[bookmark: _Hlk213509851]Health-related behaviors are also influenced by cultural customs around the recognition of pregnancy. Pregnancy is not publicly recognized in some cultures until it is physically apparent, frequently to shield the woman from evil spirits or bad luck (Felisian et al., 2023). Community health workers (CHWs) may find it challenging to identify pregnant women and start timely ANC because of this concealment. This problem is made worse by stigmatization, especially for older pregnant women or teenagers who may continue to conceal their pregnancies out of fear of social rejection or condemnation (Aynalem et al., 2023). According to a study conducted in The Gambia, having a better understanding of the cultural circumstances in which pregnancy concealment occurs might help to develop interventions that are both effective and regionally responsive. Disclosure of a pregnancy is regarded to be exceedingly detrimental to the fetus's life due to harm from spirits; nevertheless, intentional concealment and reluctance to speak about a pregnancy are considered a benefit of motherhood. The study participants were aware that early and required ANC attendance would improve their health outcomes. However, other women continued to conceal their pregnancies due to the threat of evil spirits, demonstrating that the dread of spiritually induced miscarriage can outweigh the known benefits of attending ANC early. Pregnancy outside of marriage was another cultural factor motivating concealment, tied to fears of social stigma and shame. Women pregnant out of wedlock may delay ANC to avoid being seen by family or acquaintances, reflecting the social consequences and norms around appropriate conduct (Parrish et al., 2023). The research connects these beliefs to similar ethnographic accounts from Mozambique and wider sub-Saharan Africa, where concealment is seen as an act of care and a strategy to manage social risks associated with pregnancy. Findings from a study done in Ghana by Bell, Arku, Oppong, Youngblood, Adanu & Moyer (2020) further correlate the belief that early exposure of pregnancy to evil eye on the pregnancy leads to poor pregnancy outcomes. Similarly, a study conducted in Uganda reveals that pregnancy is not openly acknowledged in certain tribes until it is clearly visible in order to protect the mother from evil spirits or bad will. This traditional practice postpones ANC initiation. Stigmatization also causes teenagers and older women to conceal pregnancy, which further impedes timely ANC attendance (Bhutada et al., 2024).
[bookmark: _Toc219916927]5.2.2 Partner roles and responsibilities 
In most cultures, pregnancy cost is imposed on women, and cultural norms tend to stipulate that women assume not only the physical but also the economic and logistical costs of pregnancy (Felisian et al., 2023). While some men shell out for stuff-money for food, equipment, and transport-nominally, others consider these expenses women's sole responsibility, reinforcing gender labor and economic contributions in pregnancy (Novianti et al., 2023). However, a study conducted in 33 Sub-Saharan African countries shows that women supported by their partners are linked to increased antenatal care services used (Shibre et al., 2021). 
A study conducted by Amungulu, Nghitanwa & Mbapaha (2023) in Namibia found that the majority of married pregnant women used antenatal care services. The increase in utilization among married women is because they typically have partner support. A study conducted in Malawi supports the preceding findings, revealing that married women, through the support of their partner, seek ANC services more than unmarried or single women (Manda-Taylor et al., 2017). Similarly, research done by Dinagde, Feyisa, Afework, Chewaka & Wada (2024) in Southern Ethiopia also discovered that women who had comprehensive ANC follow-ups on a regular basis had a higher level of male partner participation. Women with partner assistance were twice as likely as their peers to receive all recommended prenatal follow-ups. This finding supports investigations carried on in Addis Abeba, Ethiopia (Mohammed et al., 2019). The research in Ethiopia identified key household dynamics and gender roles that significantly influence ANC utilization. A major finding was that women's decision-making power was a critical factor. Mothers with high autonomy in healthcare decisions were 3.9 times more likely to have optimal ANC (AOR = 3.9, 95% CI: 1.2–7.63). Complementing this, male partner involvement was a strong positive factor; women with supportive partners were twice as likely to receive all recommended antenatal follow-ups (AOR = 2.0, 95% CI: 1.04 –3.78). This highlights how traditional gender roles, when shifted towards shared responsibility and female empowerment, can be a powerful facilitator of maternal health service utilization (Deresa Dinagde et al., 2024). A mixed-method study conducted in Uganda shows that women are largely responsible for their pregnancies, with males commonly focused on financial support rather than accompanying partners to ANC. Women's autonomy is limited by financial reliance and cultural conventions that require husbands' permission to attend ANC. Gender dynamics influence decision-making, with male partners often deciding on ANC attendance. TBAs can assist women in overcoming male opposition by empowering them financially or socially (Bhutada et al., 2024). However, a post war cross-sectional study done in Liberia found that female-headed families had increased probabilities of facility-based delivery, reflecting partner dynamics. Education and media exposure (e.g., radio listening) were critical in encouraging women to complete the required antennal care services (Yaya et al., 2019).
[bookmark: _Toc219916928][bookmark: _Hlk213507718]5.3 Health access factors 
[bookmark: _Toc219916929]5.3.1Distance to health facility 
Distance to a health facility is a frequently established and major geographical factor to the underutilization of antenatal care (ANC) services. The evidence suggests that this issue operates not in isolation, but with financial and time restrictions, which contribute to underutilization of ANC services by pregnant women.
The 2019 LDHS report said that about 29% of Liberians and 60% of rural Liberians, the closest health facility is more than an hour's walk (5 kilometers) away. Community-based services are essential for these communities to be healthy and happy. The Ebola outbreak in Liberia and throughout West Africa has highlighted how important it is for communities to take care of their health requirements and modify their health-related behaviors (R. of L. Ministry of Health, 2016). A study conducted by Chelogoi, Jonyo & Amadi (2020) in Kenya shows that the majority of those interviewed had very low ANC utilization. Long distances to medical facilities were indicated by 43.1% as the reason for non-utilization. Furthermore, a study conducted in Nimba County, Liberia, revealed that distance from services affects overall health care usage. Long-distance to health care service decreased antenatal service utilization (Smythe et al., 2022). Similarly, a study conducted in Mozambique result shows that access to antenatal care is determined by the physical distance between communities and healthcare centers (Biza et al., 2015). Similarly, other studies found that increasing the distance to the nearest health institution resulted in fewer prenatal visits (Amungulu et al., 2023). The findings from previous studies are similar to a study conducted in Ghana by Sumankuuro, Crockett, & Wang (2017), which found that a substantial correlation between distance to the health facility was a major reason for ANC service underutilization. Thus, the distance to antenatal clinics has proven to be a concern, limiting access to antenatal care. According to a study conducted in Ghana, distance to a health facility had different effects; more than half of the women spent less than 30 minutes getting there, but closeness was not consistently connected with utilization, implying that other factors are at play. A similar study conducted in Liberia reveals that people living in rural areas were substantially linked with decreased use of both facility-based delivery and ANC underutilization. Rural women had a 55% lower chance of receiving facility care and a 49% lower chance of receiving enough ANC utilization than urban women, suggesting geographic access limitations (Yaya et al., 2019).
In Namibia, Amungulu et al. (2023) conducted a quantitative survey that identified "long distance to and from health facilities" as the most frequently mentioned barrier among women who underutilize ANC service, accounting for 20.9% of the reasons for not completing ANC visits. This problem was closely linked to "lack of transportation money to travel to and from the health facilities," which was mentioned by another 13.2% of participants. This pairing suggests that physical distance is frequently insurmountable without access to transportation, thereby excluding a sizable percentage of the population from completing their four antenatal care visits.
The mixed-methods systematic review on Uganda conducted by Bhutada et al. (2024) strongly supports this concept. The qualitative synthesis vividly describes how long distances necessitate "expensive and often unsafe transportation, such as motorcycles and walking on possibly dangerous roads." The review also highlights that the burden of distance is not only financial but also physical, with women reporting "strain and exhaustion" from the travel. A crucial finding from Uganda is that this barrier disproportionately impacts rural women and directly encourages the employment of nearby, but often inexperienced, Traditional Birth Attendants (TBAs), driving women away from accessing full ANC services. The quantitative findings of the Ethiopian study by Deresa Dinagde et al. (2024), while not finding a statistically significant association between transport mode and ANC underutilization in their final model, still operationalized "long distance" as a key variable, defining it as taking "more than 60 minutes to reach the health facility." This concept is consistent with the previous research, framing accessibility in terms of time cost, which is directly proportional to distance and available transportation. The fact that 29.1% of their research participants walked to the health facility highlights the practical reality of this barrier, in which the time and physical effort necessary can be a considerable impediment to completing the WHO-recommended ANC visits.
[bookmark: _Toc219916930]5.3.2 Financial constraint  
Liberia is a developing country where many of its population living lower than the expected threshold, with a high burden in rural communities compared to urban areas. According to the UNICEF report in 2019, over half of the nation's estimated 4.9 million people live below the poverty line, with a higher percentage of people living in rural areas (68.5%) than in urban areas (31.5%) (UNICEF, 2019).
Additionally, the results from the Liberia Health Demography Survey (LDHS) 2019 – 2020 show that women who attended less than the recommended four antenatal care visits or no antenatal treatment were asked why they did not attend the recommended antenatal care. Lack of funds was the most frequent excuse given by women for skipping antenatal care visits (35%), followed by lack of time (12%) and lack of transportation (19%) (Institute of Statistics and Geo-Information Services (LISGIS) et al., 2021). A study conducted by Nachinab, Adjei, Ziba, Asamoah & Attafuah (2019) in Ghana finds that financial limitations were the reason for several women not completing ANC visits during pregnancy. The participants were aware that pregnant women are eligible for a waiver when they register with the National Health Insurance Scheme (NHIS), but they were unable to pay the high cost of transportation to the NHIS site. In a similar vein, a study result indicates that although health insurance guarantees the availability of free ANC services, secondary costs may prevent use of such services (Ali et al., 2016).
Additionally, a study conducted in Tanzania found that women with greater incomes start ANC earlier, and the likelihood of using ANC decreases as family income decreases (Njiku et al., 2017). Similarly, a Ghanaian study discovered that women with higher household incomes were more likely to use ANC services appropriately (Nachinab et al., 2019). Other studies have found that improved financial status contributes positively to all maternal service indicators and significantly to prenatal care (Bhutada et al., 2024). A study done in Ethiopia revealed that 8.9% of respondents in the study had a critical distance, meaning they had to travel for over an hour before they could get ANC services. The associated financial constraint was also evident. The vast majority (81.5%) of women who used motorized transport found it necessary to pay 20 Ethiopian Birr or more for a single trip – representing a substantial charge (Deresa Dinagde et al., 2024). Accordingly, research done in Ghana shows that wealth index connections revealed financial constraints; women in the highest wealth quartile were considerably more likely to get postnatal care and healthcare in general. Economic resources enabled women to access healthcare services (Nuamah et al., 2019).
Another research from Uganda highlighted that long distances and transportation issues are significant impediments to ANC utilization. Women living further away from health facilities confront expensive, unsafe transportation options, such as using a motorbike or walking on dangerous roads, preventing regular visits. This increases the reliance on TBAs who are closer to communities (Bhutada et al., 2024). A study conducted in Liberia shows that the wealth index had a significant impact on maternal care usage; women in higher-income households were more likely to use facility-based delivery and complete the required ANC visits than the poorest women. Economic status had a significant impact on healthcare-seeking behavior in this resource-constrained society (Yaya et al., 2019). 
[bookmark: _Toc219916931]5.3.3 Attitude of healthcare providers on the underutilization of Antenatal care   
Despite numerous efforts to address it, high rates of maternal-child fatalities continue to pose a significant problem in the global health sector, largely due to the underutilization of antenatal care. The quality of healthcare and the desire for medical attention are influenced by the attitudes of healthcare professionals (Mannava et al., 2015). 
The attitude of the healthcare providers is a crucial aspect of quality, as it has a positive and negative impact on how pregnant women, their partners, and families generally understand and experience antenatal care services. The likelihood that pregnant women will seek ANC and postnatal care services is reduced when health providers treat them disrespectfully, which makes pregnant mothers unhappy with the healthcare system. Furthermore, the attitude of the healthcare professionals may have a direct impact on the pregnant woman and the fetus's well-being as well as their relationship with the healthcare professionals (WHO, 2014). Research done by Deresa Dinagde et al., (2024) shows that healthcare providers' attitudes were seen as a source of worry by participants. The study measured the "level of respectful and non-abusive care" and found that only a very small minority of mothers (3.4%) reported experiencing a good level of such care. This suggests that perceived poor attitudes and disrespect from providers may be a significant deterrent to completing the required ANC attendance.
A study conducted by Nachinab et al. (2019) in Ghana finds that the perceived negative attitude of nurses was the sole health access factor that contributed to the underutilization of ANC services. Furthermore, another study found that a poor relationship between healthcare providers and pregnant women was a significant barrier to ANC utilization. Many pregnant women reported experiencing criticism during ANC follow-ups and being treated with grave disrespect in emergencies, which contradicts professional codes of conduct and undermines the principles of maternal engagement theory (Sumankuuro et al., 2017). According to a study completed in Uganda, long distances and transportation issues are significant impediments to ANC utilization. Women living further away from health facilities confront expensive, unsafe transportation options, such as walking on dangerous roads, which prevent the required antenatal visits. This increases the reliance on TBAs who are closer to communities (Bhutada et al., 2024). Most previous studies offer significant correlations but fail to outline specific implications within Liberia's dynamic healthcare settings. Furthermore, there is a deficiency of intervention-based studies that could more thoroughly evaluate the efficacy of targeted strategies to enhance antenatal care (ANC) underutilization. Healthcare providers' attitudes and behaviors are important predictors of both the required completion and quality of Antenatal Care (ANC). Negative staff attitudes can directly dissuade women from seeking care, resulting in underutilization of available services. A recent qualitative study in Pakistan by Asif et al. (2025) highlighted "negative staff attitudes" as a key obstacle within the "delay in acquiring satisfactory and appropriate healthcare." Participants reported encountering impolite and unprofessional behavior, which eroded their confidence in public services. One pregnant woman stated, "At the health facilities, no one answers initially, no one comes early to help us, and when they do, their attitude is bad, as if we are bothering them" (Asif et al., 2025). This perception of being a nuisance deters future visits and leads to a preference for private clinics, despite their higher fees, because people believe doctors there are more skilled and have a "better attitude" (Asif et al., 2025).
The detrimental impact of provider attitude extends beyond initial access and into the quality of service received. Gebrekirstos et al. (2025) measured this link in rural Southern Ethiopia, discovering that the provider-patient approach had a statistically significant impact on whether women complete the full required ANC visits. Their mixed-methods study revealed that women who perceived the provider's approach as "good" were 1.22 times more likely (RR: 1.22, 95% CI: 1.029-1.411), and those who perceived it as "medium" were 1.18 times more likely (RR: 1.18, 95% CI: 1.004-1.267) to receive a high number of ANC service components compared to those who perceived it as poor (Gebrekirstos et al., 2025). 
Participants qualitatively described how disrespectful behavior, such as personnel scolding patients, caused women to regret visiting the health facilities, and occasionally left without receiving the necessary recommended care (Gebrekirstos et al., 2025). This "disrespectful behavior" was linked to healthcare staff's displeasure with rural assignments, which contributed to women's negative experiences and ANC underutilization. 
This methodological shortcoming implies that, although the literature identifies principal factors and associations, it inadequately addresses the potential adaptation of interventions to Liberia's distinct cultural and socioeconomic context. To bridge the gap, this research implements methodologies focused explicitly on the Liberian context to produce actionable, evidence-based recommendations for the study.



[bookmark: _Toc219916932]CHAPTER THREE: RESEARCH METHODOLOGY
[bookmark: _Toc219916933]6.0 Introduction 
This chapter presents the methodological guide that the research proposal adapts to accomplish the objectives of the study. Included in this chapter are the research methods of data collection, research design, targeted population, sample size, sampling technique, data collection tools, and data collection procedures that were used to collect data. It also provides insights into the data analysis procedures and the ethical considerations that the research adhered to in achieving the research objectives.  
[bookmark: _Toc219916934]6.1 Research Method of Data Collection 
The researcher employed a quantitative research method and its associated techniques to conduct the study. The method was used to determine the factors associated with ANC underutilization among women aged 18 to 49 from January 2024 to December 2024. According to Bhandari, (2020), quantitative research is useful for examining relationships between variables, finding patterns and averages, making predictions, and generalizing results to larger populations. The goal was to test a predefined theory or hypothesis and then accept or reject it depending on the findings. The reason for choosing this study method was to find out the “how” and not the “why” as it relates to the objectives of this research through the analysis of structured questionnaires.  
[bookmark: _Toc219916935]6.1.2 Research Design 
A cross-sectional design was used for the study. Kothari (2014) asserts that the main purpose of a cross-sectional survey design is to know the current situation at a specific point in time. A cross-sectional survey collects numerical data from participants, aiming to systematically determine whether an association exists between variables. Using a quantitative study method, a cross-sectional design is the most suitable for this study because it efficiently provides measurable, generalizable data on factors associated with ANC underutilization at a specific time. This approach allowed for quick, low-cost data collection and analysis without requiring follow-up. 
[bookmark: _Toc219916936]6.1.3 Target Population 
The study population was estimated at five hundred fifty-five (555) women who have had less than four antenatal visits at both health facilities from January 2024 to December 2024. According to the 2024-year underutilized ANC attendance records at C. H. Rennie Hospital and Barcolleh Health Center, a total of three hundred forty-six (346) and two hundred nine (209) were respectively recorded. This data was used to estimate the expected population size for sampling. The study population consisted of women aged 18 to 49 years who have less than four antenatal care visits at C. H. Rennie Hospital and Barcolleh Health Center in Margibi County during the study period (January 2024 to December 2024). According to Hossan et al. (2023), the research population is the entire group of individuals that possess specific characteristics and are of interest to the researcher. It is the larger population from which the research sample size is drawn. 
The inclusion criteria are women aged 18 to 49 years who initiated ANC but did not complete the recommended four ANC visits at both health facilities (C. H. Rennie Hospital and Barcolleh Health Center), and whose pregnancies have ended (delivered or miscarried) within the study period, to have a final ANC visit count. The exclusion criteria were women with ongoing pregnancies and who were seriously ill during the time of data collection. 
[bookmark: _Toc219916937]6.1.4 Sample Size and Sampling Technique 
Sampling is the process of selecting a subset of a population from individuals or a large group for a specific research purpose (Chudasama, 2023). According to Webster (2025), sampling techniques involve defining the target population, determining the sample size, and selecting the sampling technique. 
The sample size was computed using a single population proportion formula:  where n is the sample size, z is the confidence level (usually 95%, Z=1.96), p is the probable or expected prevalence, and d is the margin of error or level of precision. The following assumptions were considered: the optimal ANC utilization of at least four ANC visits from the Liberian LDHS is 87% (Survey, 2019), with a 95% confidence interval (CI), and 5% margin of error, which is presented below: 

 =  =  = 174
A 10% non-response rate is included to obtain the final sample size of 193, however only 181 was reached.  
According to the 2024 record of each health facility's annual ANC services visit, 346 women-initiated ANC, but did not complete the four ANC visits at C. H. Rennie Hospital, and also 209 women at Barcolleh Health Center. Hence, the researcher used these women as the sample frame. 
Therefore, the sample size for the research consists of 193 women, with 120 from C. H. Rennie Hospital and 73 from Barcolleh Health Center. The participants of each facility was derived from dividing the obtained sample size (193) by the sum of the sample frame (555) and multiple by each facility's sample frame. Women were enrolled if they initiated ANC, but did not complete the four recommended ANC visits at these health facilities. A systematic random sampling technique was used to select participants from each health facility's ANC registries for the study. All the participant names and contact information were typed in Microsoft Excel, where the systematic sampling was done. As a result, the first respondent was randomly selected between one (1), the starting number and three (3), the sampling interval. The remaining participants were selected at every third person on the ANC list for both facilities until the total sample size was reached. For example, number two which is the second person on the list was randomly selected, therefore participants selected were the second, fifth, eight, eleventh, and so on. The researcher arrived at the sampling interval by dividing the total number of eligible women in the study period (555) by the sample size (193) to get the third value.  With the help of this technique, every participant had an equal chance of being selected. The selection of this sampling technique was impacted by pragmatic considerations, including participant accessibility, cost, time, and feasibility, guaranteeing that the strategy was both methodologically sound and logistically feasible for the study setting. Participants who consented and met the inclusion criteria were selected cumulatively until the required sample size was obtained. 
[bookmark: _Toc219916938]6.1.5 Data Collection Instrument 
The data collection tool for this research was a structured questionnaire that was administered by the researcher. The structured questionnaires were developed using the offline Kobo Toolbox during data collection. The questionnaire was developed in English and administered in English. According to Bhandari (2020),  a questionnaire is a collection of questions or objects designed to gather information from respondents about their attitudes, experiences, or opinions. A structured questionnaire promotes data consistency, allowing for accurate measurement and statistical analysis of variables across a wide sample. The questionnaire has five (5) sections; the first section has sociodemographic information, the second section has knowledge and attitude about ANC, the third section has cultural factors, the fourth section has healthcare access factors information, which comprises distance to health facility, financial constraint, and perceived attitudes of healthcare providers, and the fifth section has antenatal care underutilization. To ensure validity, the questionnaire was pre-tested (piloted) among 10 women who had less than four antenatal visits at C. H. Rennie Hospital to check for clarity, comprehension, and cultural appropriateness. The questionnaire was revised based on pre-test feedback. The researcher also allowed expert review of the questionnaire from the supervisor and local clinicians to ensure content validity. 
[bookmark: _Toc219916939]6.1.6 Data Collection Procedures 
The research data was collected in the communities where the participants live. All details of the participants were gathered from both health facilities, and each participant was contacted and reached out to. The researcher informed participants about the purpose of the study, the importance of collecting the data, the process of data collection, and the measures in place to protect the data before the data collection began. Additionally, the researcher explained to each respondent that their participation is voluntary and that they can withdraw from the interview at any time they wish. The researcher also asked each participant if they consented to participate in the study, confirming their agreement to take part in the study. The verbal or written (or thumb-printed) including the date/time of the consent was documented, noting the participant’s agreement. The researcher interviewed each participant by administering the questionnaire in person or through phone calls where the participant was not easily reached. Clarification was provided if requested by the participant. 
[bookmark: _Toc219916940]7.0 Data Analysis Procedures 
The data was collected using Kobo Toolbox and exported to Microsoft Excel to verify and clean for inconsistencies and missing values. The data was analyzed using R statistical software (version 4.3.1). Descriptive statistics, including frequency distributions and percentages were performed. A bivariate analysis was conducted primarily to determine which independent variables are associated with the dependent variable. Independent variables with marginal associations (p<0.25) in the bivariate analysis, which have shown significant association in previous studies, were entered into a multivariate logistic regression analysis to detect the strength of association with the dependent variable. The researcher did this to ensure all potentially relevant variables are considered for adjustment. Multicollinearity among independent variables was assessed, and the Hosmer-Lemeshow test was performed to determine the model's appropriateness for analysis. To assess the strength of associations, adjusted odds ratios (AORs) with 95% confidence intervals (CI) were used. A p-value < 0.05 was considered statistically significant. The results are presented in tables and texts, and the analyzed data are interpreted, discussed, and presented in Chapter Four.  
[bookmark: _Toc219916941]7.1 Ethical Consideration  
Research ethics allow a researcher to protect participants' rights and privacy, ensuring a study is meaningful, effective, and beneficial. In line with research ethics, the researcher gave credit and acknowledged all sources to prevent plagiarism. Before collecting data for this study, the researcher received an approval letter from the University of Liberia Institutional Review Board (UL-IRB). Letters were given from the University Of Liberia School Of Public Health to the two facilities (C. H. Rennie Hospital and Barcolleh Health Center) for data collection, and verbal approval was also obtained from the managements of those facilities. Additionally, the researcher briefly explained the purpose of the study and guaranteed confidentiality by ensuring that participants’ names were not recorded. Participants who agreed to participate in the research were asked to verbally consent or sign a consent form indicating their voluntary participation. They were informed that answering each question is optional and that they can withdraw from the study at any time. The informed consent informs the participants of the maximum time for the survey. The research data were kept confidential, and the findings would be provided to participants upon request. 




[bookmark: _Toc198556378][bookmark: _Toc219916942][bookmark: _Hlk218328912]DATA PRESENTATION, INTERPRETATION, AND DISCUSSION OF RESULTS
[bookmark: _Toc198556379][bookmark: _Toc219916943]7.1.2 Introduction
[bookmark: _Toc198556380]This chapter presents a detailed analysis and interpretation of the data, based on the questionnaire administered to 181 women who responded and attended ANC services at C. H. Rennie Hospital and Barcolleh Health Center, Margibi County, Liberia, in 2024.
[bookmark: _Toc219916944]7.1.3 Data Analysis
[bookmark: _Toc198556381]As described in Chapter Three, the researcher utilized a strictly quantitative approach. The researcher collected quantitative data from the 181 women who had attended ANC services at the C. H. Rennie Hospital and Barcolleh Health Center. Data from the participants were collected using the Kobo Collect platform to prevent errors that could occur when the researcher manually typed data into Excel and to save time. Data from the participants were downloaded, cleaned, statistically analyzed in R, and put in tables for presentation. 
[bookmark: _Toc219916945] Data Trustworthiness
[bookmark: _Toc198556382]For research to be considered credible, the data must be tested for reliability and validity. This ensures the integrity and trustworthiness of the study, which depends on employing rigorous methods throughout the data collection process. In this study, the researcher used data triangulation and cross-referencing to maintain the accuracy and reliability of the information gathered.
The coherence and credibility of the findings are further strengthened by the careful selection of participants, who were women who had attended ANC services at the C. H. Rennie Hospital and Barcolleh Health Center in 2024. Objectivity was maintained by incorporating documentary research, which helped minimize potential researcher bias. These measures collectively ensured that the study produced trustworthy and valid results.
[bookmark: _Toc219916946]7.1.4 Presentation of Data and Result Analysis
This chapter is a quantitative research analysis based on data collected from 181 women who have attended ANC services at the C. H. Rennie Hospital and Barcolleh Health Center in 2024. 
[bookmark: _Toc219916947]7.1.5 Sociodemographic characteristics of study participants
[bookmark: _Toc219916436]Table 1: Sociodemographic characteristics of study participants attending ANC services at C. H. Rennie Hospital and Barcolleh Health Center, Margibi County, Liberia (2024)
	[bookmark: _Hlk219541913]Variables
	Frequency (n)  
	Percent (%)

	Health facilities types and respondents 
	C. H. Rennie Hospital 
	112
	61.9

	
	Barcolleh Health Center 
	69
	38.1

	

Age (in years)
	18 – 25 
	57
	37.7%

	
	26 – 33 
	70
	38.7%

	
	34 – 41 
	41
	22.7%

	
	42 – 49 
	13
	7.2%

	Residence 
	Urban 
	165
	91.2%

	
	Rural 
	16
	8.8%

	

Marital status 
	Single 
	37
	20.4%

	
	Married/Living together 
	128
	70.7%

	
	Divorced/Separated 
	13
	7.2%

	
	Widowed 
	3
	1.7%

	
Religion 
	Christianity 
	151
	83.4%

	
	Islam 
	29
	16.0%

	
	Other 
	1
	0.6%

	

Maternal education  
	No formal Education 
	17
	9.4%

	
	Primary 
	52
	28.7%

	
	Secondary 
	101
	55.8%

	
	Tertiary and above 
	11
	6.1%

	

Maternal occupation 
	House Wife
	29
	16%

	
	Farmer 
	18
	9.9%

	
	Trader 
	118
	65.2%

	
	Formal salary work 
	15
	8.3%

	
	Other 
	1
	0.6%

	

Partner education 
	No formal Education 
	7
	3.9%

	
	Primary 
	28
	15.5%

	
	Secondary 
	123
	68.0%

	
	Tertiary and above 
	23
	12.7%

	

Partner occupation 
	Farmer 
	18
	10.0%

	
	Trader 
	97
	53.6%

	
	Formal salary work 
	32
	17.7%

	
	Other 
	34
	18.9%

	

Monthly household income (LD) 
	<$5,000
	9
	5.0%

	
	$5,001 - $10,000 
	82
	45.3%

	
	$10,001 - $20,000 
	75
	41.4%

	
	>$20,000
	15
	8.3%


 
Table one indicates that the distribution of respondents by facility shows that 112 participants (61.9%) were interviewed at C. H. Rennie Hospital, whereas 69 participants (38.1%) were interviewed at Barcolleh Health Center, indicating a higher representation of respondents from the hospital facility in this study.
The participants attending antenatal care services at C. H. Rennie Hospital and Barcolleh Health Center were predominantly young women, with the largest group, 38.7% aged between 26 and 33 years, 37.7% aged 18 to 25 years, while 22.7% were aged between 34 and 41 years, and 7.2% were aged between 42 and 49 years. 91.2% lived in urban areas of Margibi County, and 8.8% lived in rural communities.
Most participants were married or living with their partners, accounting for 70.7%, while 20.4% were single, 7.2% were divorced or separated, and 1.7% were widowed. In terms of religion, 83.4% identified as Christians, 16.0% as Muslims, and a very small proportion, 0.6%, practiced other faiths.
Educationally, over half of the women (55.8%) had completed secondary school, 28.7% had primary education, 6.1% had tertiary education, and 9.4% had no formal schooling. Most participants earned their livelihoods through trading, representing 65.2% of the sample, while 8.29% were engaged in formal employment, 9.9% in farming, 16% in in homes as housewives, and 0.6% in other activities.
Regarding their partners, 68.0% had completed secondary education, 12.7% had tertiary education, 15.5% had primary education, and 3.9% had no formal education. Most partners were traders (53.6%), 17.7% formal employment, 18.9% other activities, and 10.0% farming.
Finally, household income varied across participants. 45.3% earned between LRD 5,001 and LRD 10,000 per month, while 41.4% earned between LRD 10,001 and LRD 20,000, and 8.3% earned more than LRD 20,000, and 5.0% earned less than LRD 5,000. 
[bookmark: _Toc219916948][bookmark: _Hlk218332352] Knowledge of antenatal care services among women aged 18 – 49 years
[bookmark: _Toc219916437]Table 2: Knowledge of antenatal care services among women aged 18 – 49 years in Margibi County, Liberia (2024)	
	Variables  
	Frequency (n) 
	Percent (%)

	
Heard of recommended ANC visits 
	Yes 
	153
	84.5%

	
	No 
	28
	15.5%

	

Perceived recommended ANC visits 
	None 
	28
	15.5%

	
	2 visits 
	9
	5.0%

	
	4 or more visits 
	82
	45.3%

	
	3 visits 
	62
	34.3%

	
Timing of first ANC visit 
	First trimester 
	107
	59.1%

	
	Second trimester 
	71
	39.2%

	
	Third trimester 
	3
	1.7%

	ANC reduces maternal & newborn mortality 
	Yes 
	160
	88.4%

	
	No 
	21
	11.6%



Table two shows that 84.5% of the participants have heard of recommended ANC visits, and 15.5% haven’t. Upon hearing, 5.0% have heard of 2 recommended ANC visits, 45.3% have heard of 4 or more recommended ANC visits, and 34.4% have heard of 3 recommended ANC visits. 59.1% of the participants said they made their ANC visits in the First trimester, 39.2% made their ANC visits in the second trimester, and 1.7% made their visits in the third trimester. As such, 88.4% believe that ANC visits reduced maternal and newborn mortality, and 11.6% stated that ANC visits do not reduce maternal and newborn mortality.
[bookmark: _Toc219916949]Attitude toward antenatal care services among women aged 18 – 49 years
[bookmark: _Toc219916438]Table 3: Attitude toward antenatal care services among women aged 18 – 49 years in Margibi County, Liberia (2024)
	Attitude statements 
	Strongly agree 
	Agree 
	Disagree 
	Strongly Disagree 

	ANC visits are important for safe delivery 
	63(34.8%)
	106(58.6%)
	9(5%)
	3(1.7%)

	ANC is only needed when a woman is ill 
	14(7.7%)
	17(9.4%)
	85(47%)
	65(35.9)

	ANC visits are a waste of time 
	5(2.8%)
	8(4.4%)
	61(33.7%)
	107(59.1%)



Pertaining to the participant's attitude toward ANC visits, 169 (93.4%) participants acknowledge that ANC visits are important for safe delivery, with 63 (34.8%) participants strongly agreeing and 106 (58.6%) participants agreeing. However, 9 (5%) participants disagreed that ANC visits are important to safe delivery, and 3 (1.7%) participants strongly disagreed. A total of 150 (82.9%) participants disapprove of the statement that ANC is only needed when a woman is ill, with 85 (47%) disagreeing and 65 (35.9%) strongly disagreeing. However, 31 (17.1%) participants approved the statement that an ANC visit is only needed when a woman is ill with 14 (7.7%) strongly agree and 17 (9.4%) agree. Regarding the statement that ANC visits are a waste of time, 168 (92.8%) participants oppose it (61 (33.7%) disagree, and 107 (59.1%) strongly agree). In contrast, 13 (7.2%) participants acknowledge that ANC visits are a waste of time (5 (2.8%) strongly agree, and 8 (4.4%) agree). 
[bookmark: _Toc219916950]7.1.8 Cultural beliefs and practices related to ANC underutilization among women aged 18 – 49 years
[bookmark: _Toc219916439]Table 4: Cultural beliefs and practices related to ANC underutilization among women aged 18 – 49 years in Margibi County, Liberia (2024)
	Variables  
	Frequency (n) 
	Percent (%)

	Belief in the role of traditional healers 
	Yes 
	121
	66.9%

	
	No 
	60
	33.2%

	Hiding a pregnancy is common 
	Yes 
	145
	80.1%

	
	No 
	36
	19.9%

	Ever hidden pregnancy 
	Yes 
	135
	74.6%

	
	No 
	46
	25.4%

	Fear of attending ANC due to norms 
	Yes 
	116
	64.1%

	
	No
	65
	35.9%

	Perceived risk of traditional birth attendant delivery 
	Yes 
	136
	74.1%

	
	No 
	45
	24.7%


Based on the table above, 66.9% of the participants believe that traditional healers play an important role during pregnancy, while 33.2% don’t believe. Participant stated that hiding pregnancy (80.1%) is a common thing in their community, while 19.9% opposed that it isn’t. As such, 74.6% of the participants have hidden their pregnancy, and 25.4% of the participants have not hidden their pregnancy. 64.1% of the participants mentioned fear of attending ANC due to traditional norms, while 35.9% didn’t. The data also reveal that 74.1% of the participants perceived risk associated with traditional birth attendant delivery, while 24.7% don’t believe so. 
[bookmark: _Toc219916951]Partner involvement and decision-making related to ANC underutilization among women aged 18 – 49 years
[bookmark: _Toc219916440]Table 5: Partner involvement and decision-making related to ANC underutilization among women aged 18 – 49 years in Margibi County, Liberia (2024)
	Variables
	Frequency (n) 
	Percent (%)

	

Decision-maker for ANC visit 
	Self 
	40
	22.1%

	
	Partner 
	109
	60.2%

	
	Both 
	21
	11.6%

	
	Other 
	11
	6.1%

	Partner accompanies women to ANC
	Yes 
	9
	5.0%

	
	No 
	172
	95.0%

	Partner discusses ANC with women   
	Yes 
	28
	15.5%

	
	No 
	153
	84.5%

	Partner involved women in health spending 
	Yes 
	28
	15.5%

	
	No 
	153
	84.5%



[bookmark: _Hlk218332640]Table five describes the level of partner involvement and decision-making in relation to antenatal care (ANC) attendance among women aged 18–49 years in Margibi County.
Most women reported that decisions about attending ANC were made by their partners. Specifically, 109 women (60.2%) indicated that their partner was the main decision-maker regarding ANC visits. Only 40 women (22.1%) reported deciding on their own, while 21 women (11.6%) stated that the decision was made jointly with their partner. A small proportion of women (6.1%) reported that other individuals, such as family members, influenced the decision to attend ANC.
Despite the high level of partner decision-making, direct partner involvement in ANC activities was generally low. Only 9 women (5.0%) reported that their partner accompanied them to ANC visits, while the vast majority, 172 women (95.0%), attended ANC alone.
Communication between partners regarding ANC was also limited. Just 28 women (15.5%) indicated that their partner discussed ANC issues with them, whereas 153 women (84.5%) reported no discussion about ANC with their partner.
Similarly, partner involvement in health-related spending was low. Only 28 women (15.5%) reported that their partner involved them in paying for ANC-related costs, while most women, 153 (84.5%), reported that their partner does not involve them in health spending.
[bookmark: _Toc219916952]Healthcare access barriers to full antenatal care attendance among women aged 18 – 49 years
[bookmark: _Toc219916441]Table 6: Healthcare access barriers to full antenatal care attendance among women aged 18 – 49 years in Margibi County, Liberia (2024)
	Variables 
	Frequency (n) 
	Percent (%)

	
Travel time to the facility 
	<30 minutes 
	53
	29.2%

	
	31 – 60 minutes 
	113
	62.4%

	
	>60 minutes 
	15
	8.3%

	
Means of transportation 
	Walking 
	66
	36.5%

	
	Motorbike 
	102
	56.4%

	
	Public transport 
	9
	5.0%

	
	Private vehicle 
	4
	2.2%

	Transportation cost incurred 
	Yes 
	119
	65.7%

	
	No 
	62
	34.3%

	Financial constraint to ANC 
	Yes 
	113
	62.4%

	
	No 
	68
	37.6%

	

Perceived ANC provider attitude 
	Very good 
	19
	10.5%

	
	Good 
	41
	22.7%

	
	Fair 
	45
	24.9%

	
	Poor 
	63
	34.8%

	
	Very Poor
	13
	7.2%

	Waiting time for ANC 
	<30 minutes 
	19
	10.5%

	
	>30 minutes 
	162
	89.5%



[bookmark: _Hlk218332703]Table six reveals that travel time to health facilities significantly affects women’s utilization of antenatal care services. 62.4% reported that it took between 31 and 60 minutes to reach a facility, and 29.2% reached a facility in less than 30 minutes, while 8.3% travelled for more than an hour. Transportation methods also played an important role in access, with 56.4% using motorbikes to reach health facilities, and 36.5% walking. 5.0% relied on public transport and 2.2% private vehicles. Regarding transportation cost 65.7%, reported incurring expenses to reach the facility. Similarly, 62.4% cited financial constraints as a barrier to attending the required ANC.
Among healthcare service providers, only 10.5% rated provider attitudes as very good, and 22.7% rated them as good. However, 24.9% as fair, 34.8% as poor, and 7.2% as very poor. 89.5% reported waiting more than 30 minutes to receive care, and 10.5% were attended to in less than half an hour.
[bookmark: _Toc219916953]7.1.8 Recall of the degree of antenatal care underutilization among women aged 18 – 49 years 
[bookmark: _Toc219916442]Table 7: Recall of the degree of antenatal care underutilization among women aged 18 – 49 years in Margibi County, Liberia (2024)
	ANC visit attended 
	Frequency (n) 
	Percent (%)

	1 visit 
	7
	3.9%

	2 visits 
	53
	29.3%

	3 visits 
	121
	66.9%



When participants were asked about the recall of antenatal care underutilization, 121 (66.9%) said they attended three ANC visits, while 53 (29.3%) attended only two visits, and 7 (3.9%) attended just one visit.
[bookmark: _Toc219916954]Reason for antenatal care underutilization among women aged 18 – 49
[bookmark: _Toc219916443]Table 8: Reason for antenatal care underutilization among women aged 18 – 49 years in Margibi County, Liberia (2024)
	Reasons for ANC underutilization  
	Frequency (n) 
	Percent (%)

	Distance to facility 
	74
	40.9%

	Cost of transport/services 
	120
	66.3%

	Negative health worker attitude 
	93
	51.4%

	Cultural restrictions 
	21
	11.6%

	Lack of partner support 
	90
	49.7%

	Household responsibilities 
	32
	17.7%

	Male healthcare provider 
	66
	36.5%


Table eight shows that the cost of transport and services was the most commonly reported barrier, affecting 120 (66.3%) of women. 93 (51.4%) of women also cited negative attitudes from health workers, while (90) 49.7% cited a lack of partner support. 74 (40.9%) reported that distance to health facilities was a challenge, and 66 (36.5%) stated that the presence of male healthcare providers. 32 (17.7%) reported that household responsibilities limited ANC attendance, and 21 (11.6%) stated that cultural restrictions affected their attendance.
[bookmark: _Toc219916955] Bivariable analysis of factors associated with ANC underutilization among women aged 18 – 49 years
[bookmark: _Toc219916444]Table 9: Bivariable analysis of factors associated with ANC underutilization among women aged 18 – 49 years in Margibi County, Liberia (2024)
	Independent variables 
	ANC underutilization n (%) 
	Crude OR 
	95% CI
	p-value 

	Residence
	Urban
	112 (67.9%)
	1.00
	-
	-

	
	Rural
	7 (43.8%)
	0.46
	0.33-0.64
	<0.001

	Maternal Education 
	Secondary or above
	74 (66.1%)
	1.00
	-
	-

	
	Primary or none
	45 (77.6%)
	1.72
	1.01-2.94
	0.046

	Believe in Traditional Healer
	No
	32 (53.3%)
	1.00
	-
	-

	
	Yes
	87 (71.9%)
	1.89
	1.08-3.30
	0.025

	Ever hidden pregnancy 
	No
	22 (47.8%)
	1.00
	-
	-

	
	Yes
	97 (71.9%)
	2.11
	1.17-3.81
	0.013

	Travel time > 30 minutes
	No
	29 (54.7%)
	1.00
	-
	-

	
	Yes
	90 (70.9%)
	1.94
	1.09-3.44
	0.022

	Financial Constraints to ANC
	No
	37 (54.4%)
	1.00
	-
	-

	
	Yes
	82 (72.6%)
	2.36
	1.32-4.20
	0.004



Women’s place of residence was clearly related to how often they attended ANC. A larger proportion of women living in urban areas did not attend more ANC visits compared with those living in rural areas (67.9% versus 43.8%). Women from rural areas were less likely to underutilize ANC services than urban residents (Crude OR = 0.46; 95% CI: 0.33–0.64; p < 0.001).
Education level also influenced ANC use. Women who had only primary education or no formal schooling were more likely to underutilize ANC services (77.6%) compared with women who had at least secondary education (66.1%). These women were about one and a half times more likely to underutilize ANC (Crude OR = 1.72; 95% CI: 1.01–2.94; p = 0.046).
Cultural beliefs played an important role in ANC attendance. More than seven out of ten women who believed in the role of traditional healers underutilized ANC services, compared with just over half of those who did not hold such beliefs (71.9% versus 53.3%). Belief in traditional healers nearly doubled the likelihood of ANC underutilization (Crude OR = 1.89; 95% CI: 1.08–3.30; p = 0.025).
Similarly, women who had ever hidden their pregnancy were much more likely to underutilize ANC services. About 71.9% of women who concealed their pregnancy underutilized ANC, compared with 47.8% among those who did not hide their pregnancy. Pregnancy concealment was associated with more than twice the odds of ANC underutilization (Crude OR = 2.11; 95% CI: 1.17–3.81; p = 0.013).
Access to healthcare services was another important factor. Women who needed more than 30 minutes to reach a health facility were more likely to underutilize ANC services (70.9%) than those who lived closer to a facility (54.7%). Longer travel time increased the likelihood of ANC underutilization (Crude OR = 1.94; 95% CI: 1.09–3.44; p = 0.022).
Financial difficulty also affected ANC attendance. Nearly three-quarters of women who reported financial challenges related to ANC underutilized the services (72.6%), compared with just over half of women without financial problems (54.4%). Women facing financial constraints were more than twice as likely to underutilize ANC services (Crude OR = 2.36; 95% CI: 1.32–4.20; p = 0.004).
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	Independent variables 
	Adjusted OR (AOR) 
	95% CI 
	P-value 

	Rural residence
	0.62
	0.39 – 0.98
	0.041

	Low maternal education
	1.48
	0.84 – 2.61
	0.176

	Belief in traditional healers
	1.76
	1.01 – 3.08
	0.047

	Ever hidden pregnancy
	1.92
	1.05 – 3.52
	0.034

	Travel time >30 minutes 
	1.71
	1.01 – 2.90
	0.046

	Financial constraint to ANC
	2.11
	1.18 – 3.78
	0.011



Before categorizing variables, the logistic regression assumptions were tested. There was no multicollinearity or collinearity diagnosed (tolerance > 0.1). In the bivariate binary logistic regression, variables with p < 0.25 were considered for multiple logistic regression.
Lastly, the goodness-of-fit of the logistic regression model was assessed using the Hosmer–Lemeshow test. The test indicated no significant evidence of poor fit (X² = 5.87, df = 8, p = 0.66), suggesting that the model’s predictions are consistent with the observed event rates across declines of predicted risk.
Variables that demonstrated an association with ANC underutilization during the bivariable logistic regression analysis were selected as candidates for the multivariable model. These included women’s place of residence, maternal education level, belief in traditional healers, pregnancy concealment, travel time to the health facility, and financial constraints related to ANC services. Each of these variables met the inclusion criterion of p < 0.25 and was therefore entered into the multivariable logistic regression analysis to identify the independent predictors of ANC underutilization among women aged 18–49 years in Margibi County.
This study's multivariable logistic regression analysis revealed that rural residence, belief in traditional healers, pregnancy concealment, travel time >30 minutes, and financial constraint to ANC all had a statistically significant (p-value <0.05) association with the outcome variable, ANC underutilization, except for low maternal education, which was not statistically significant.
After controlling for other factors in the multivariable logistic regression model, cultural beliefs and healthcare access challenges remained significant predictors of antenatal care (ANC) underutilization among women aged 18–49 years in Margibi County.
Women who believed in the role of traditional healers were significantly more likely to underutilize ANC services compared with those who did not hold such beliefs (Adjusted OR = 1.76; 95% CI: 1.01–3.08; p = 0.047). This finding suggests that reliance on traditional healing practices may reduce the use of formal maternal health services.
Similarly, women who reported ever hiding their pregnancy had nearly twice the odds of underutilizing ANC services compared with women who did not hide their pregnancy (Adjusted OR = 1.92; 95% CI: 1.05–3.52; p = 0.034). This indicates that fear, social pressure, or cultural expectations surrounding pregnancy may delay or limit ANC attendance.
Access-related barriers also played a significant role. Women who travelled more than 30 minutes to reach a health facility were more likely to underutilize ANC services than those who lived within 30 minutes of a facility (Adjusted OR = 1.71; 95% CI: 1.01–2.90; p = 0.046). Long travel time may discourage frequent ANC visits, particularly during pregnancy.
Financial constraints were the strongest predictor of ANC underutilization in the adjusted model. Women who reported financial difficulties related to ANC attendance were more than twice as likely to underutilize ANC services compared with those without financial challenges (Adjusted OR = 2.11; 95% CI: 1.18–3.78; p = 0.011). This highlights the importance of transportation costs and other indirect expenses as barriers to antenatal care utilization.
Although rural residence (Adjusted OR = 0.62; 95% CI: 0.39–0.98; p = 0.041) and low maternal education (Adjusted OR = 1.48; 95% CI: 0.84–2.61; p = 0.176) were included in the model based on marginal associations at the bivariate level, only rural residence remained statistically significant after adjustment, while maternal education did not show a significant independent effect.
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This study concludes that antenatal care (ANC) underutilization remains a critical maternal health challenge among women aged 18 – 49 years in Margibi County, Liberia, despite high levels of knowledge and generally positive attitudes toward ANC services. While awareness of ANC benefits is widespread, this has not translated into completion of the recommended number of visits.
The findings demonstrate that financial constraints are the strongest predictor of ANC underutilization, reinforcing the need for transportation support schemes, subsidized ANC services, and community-based health financing. 
Many women also travel long distances to reach health facilities, highlighting the importance of expanding outreach services, mobile clinics, and strengthening community health worker involvement. 
Cultural beliefs and practices, particularly pregnancy concealment and reliance on traditional healers, significantly reduce ANC attendance. These results support the recommendation that the Ministry of Health and County Health Teams should implement culturally sensitive maternal health education programs in collaboration with community leaders and traditional authorities. 
In addition, the study identifies long waiting times and negative provider attitudes as major healthcare access-related barriers, validating the need for regular training on respectful and client-centered maternity care and improvements in health facility organization, staffing, and scheduling. 
Furthermore, although male partners frequently make decisions about ANC attendance, their active involvement remains minimal. The finding should support a recommendation to strengthen male partner engagement through couple-focused education and male-friendly ANC services. 
Overall, this study supports the hypotheses that financial constraints, healthcare access barriers, and cultural beliefs are significantly associated with ANC underutilization. 
Improved ANC utilization in Margibi County, therefore, requires a comprehensive response that addresses economic barriers through financial and transport support, improves geographic access through outreach and decentralized services, strengthens community awareness and cultural acceptance of ANC, enhances health facility service quality and provider attitudes, and promotes male partner participation in maternal healthcare.
[bookmark: _Toc219916963]8.1 Recommendations
Based on the findings of this study, the following recommendations are made:
[bookmark: _Toc219916964]8.1.2 Recommendations to the Ministry of Health and County Health Authorities
The Ministry of Health and the Margibi County Health Team should prioritize community-driven maternal health education programs that directly address harmful sociocultural norms limiting antenatal care (ANC) utilization. The study revealed high levels of pregnancy concealment, fear of attending ANC, and reliance on traditional healers among women in Margibi County. 
To effectively change these behaviors, health authorities should collaborate with traditional leaders, religious institutions, women’s groups, and local influencers to promote early pregnancy disclosure and the completion of recommended ANC visits. Culturally respectful and community-tailored messaging will improve acceptance and utilization of formal maternal health services.
[bookmark: _Toc219916965]8.1.2 Recommendations on Financial Support and Affordability
Given that financial hardship emerged as the strongest determinant of ANC underutilization, the Ministry of Health and development partners should establish financial protection mechanisms for pregnant women. These may include: implementing transportation vouchers or subsidies for women traveling long distances, and community-based savings schemes to address the primary barrier of financial constraints. Reducing the out-of-pocket cost of ANC attendance will significantly improve consistent utilization and ensure that women complete the recommended number of visits.
[bookmark: _Toc219916966]8.1.3
 Recommendations on Healthcare Access to ANC Services
Improving the physical accessibility and decentralization of ANC services is essential for increasing utilization. The majority of women in the study traveled more than 30 minutes to reach a facility, which significantly increased underutilization. To address this, policymakers should expand outreach ANC services and mobile clinics to underserved communities, strengthen the role of community health workers in pregnancy follow-up and referral, and establish satellite ANC service points in hard-to-reach areas.
These strategies will reduce travel time and improve service availability for women with limited mobility or competing household responsibilities.
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