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Abstract: Background: Adequate antenatal care (ANC) is crucial for reducing maternal and neonatal morbidity and 

mortality. Identifying utilization patterns and associated factors informs targeted interventions to improve maternal 

health outcomes. This study assessed the prevalence of ANC utilization and identified demographic, accessibility, 

sociocultural, and knowledge-related factors influencing completion of at least four ANC visits among pregnant 

women attending Muhoza Health Center, Rwanda. 

Methods: A facility-based cross-sectional study was conducted among 427 pregnant women using structured 

questionnaires. Data were analyzed using descriptive statistics and Chi-square (χ²) tests, with significance set at 

p<0.05. 

Results: The prevalence of completing ≥4 ANC visits was 91%. Utilization was significantly associated with age 

(χ²=56.18, p<0.01), education level (χ²=63.34, p<0.01), marital status (χ²=145.72, p<0.01), and occupation (χ²=30.23, 

p<0.01). Accessibility factors, including pregnancy type (χ²=37.10, p<0.01) and waiting time (χ²=68.94, p<0.01), were 

significant predictors, while booking trimester and health insurance showed no significant effect. Trust in health 

workers (χ²=91.21, p<0.01), knowledge of ANC visits (χ²=163.37, p<0.01), and knowledge of optimal booking time 

(χ²=75.24, p<0.01) strongly influenced attendance. Religion and household decision-making were not significantly 

associated (p>0.05). 

Conclusion: ANC utilization at Muhoza Health Center exceeded national averages. Demographic factors, 

accessibility, trust, and knowledge significantly influenced attendance. Interventions should focus on younger, less-

educated, and other lower-utilization groups, enhancing education, accessibility, and trust to ensure equitable 

maternal health service coverage. 
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1.   INTRODUCTION 

Antenatal care (ANC) is a critical intervention in maternal and child health, providing pregnant women with preventive, 

diagnostic, and counseling services to improve outcomes for both mother and baby. Regular ANC visits enable early 

detection and management of complications, promote maternal nutrition, and encourage skilled birth attendance, reducing 

maternal and neonatal morbidity and mortality (Dusingizimana et al., 2023). Globally, about 90% of women attend at least 
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one ANC visit, yet only 57% complete four or more visits. In sub-Saharan Africa, coverage is lower, with 53% attending 

at least one visit and 49% completing four or more (Tengera et al., 2023). First-trimester attendance varies widely, from 

11% in Ethiopia to 77% in the Niger Delta, and overall quality and utilization of ANC remain low across East Africa 

(Harindimana, 2019; Mutowo et al., 2021). 

In Rwanda, 98% of women receive at least one ANC visit from a skilled provider, but only 47% complete the recommended 

four visits, and the maternal mortality ratio remains high at 203 deaths per 100,000 live births (NISR & MOH, 2020). WHO 

now recommends eight ANC contacts starting within the first 12 weeks of gestation to ensure comprehensive care. Despite 

this, delayed initiation and inconsistent follow-up persist in Musanze District, due to structural and socio-cultural barriers 

such as long distances to health facilities, transportation costs, cultural norms discouraging early pregnancy disclosure, and 

limited knowledge, attitudes, and practices regarding ANC (Sserwanja et al., 2022; NISR, 2019). 

Maternal health continues to be a major public health concern, with approximately 800 women dying each day from 

pregnancy- and childbirth-related causes, 95% of which occur in low- and middle-income countries and 70% in sub-Saharan 

Africa (WHO, 2022). Limited evidence exists on the determinants of ANC utilization in Musanze District, hindering the 

development of targeted interventions to improve uptake. This study aims to assess the factors influencing the utilization of 

antenatal care services among pregnant women attending Muhoza Health Center. The findings will inform evidence-based 

strategies to enhance ANC attendance, improve maternal and neonatal health outcomes, and strengthen the well-being and 

livelihoods of women and their families. 

2.   METHODOLOGY 

This study employed a descriptive cross-sectional cohort design with a mixed-methods approach to investigate factors 

influencing antenatal care (ANC) utilization among pregnant women attending Muhoza Health Center in Musanze District, 

Rwanda. Quantitative data were collected from 427 pregnant women using semi-structured questionnaires capturing socio-

demographics, accessibility, and knowledge, attitudes, and practices (KAP) related to ANC. Qualitative data were obtained 

through key informant interviews (KIIs) with healthcare providers and focus group discussions (FGDs) with pregnant 

women to explore cultural beliefs, barriers, and enablers. Retrospective review of ANC records over the previous 6–12 

months triangulated self-reported data. All tools were pretested, and data collectors received training to ensure clarity, 

reliability, and adherence to ethical standards. 

Participants were selected using systematic random sampling for the quantitative survey and purposive sampling for KIIs 

and FGDs. Inclusion criteria were pregnant women aged 15–49 years attending at least one ANC visit during the current 

pregnancy and residing in Musanze District. Exclusion criteria included medical instability, refusal to provide consent, or 

non-residency. Sample size was calculated using Fisher’s formula for large populations, adjusted for a 10% non-response 

rate, yielding a final sample of 427 participants. Ethical approval, informed consent, and confidentiality were strictly 

maintained throughout the study. 

Data analysis combined quantitative and qualitative approaches. Quantitative data were analyzed using SPSS v21 with 

descriptive statistics (frequencies, percentages, means, standard deviations) and inferential statistics (Chi-square tests and 

logistic regression) to assess associations between socio-demographics, accessibility, socio-cultural factors, KAP, and ANC 

utilization. Qualitative data were thematically analyzed to contextualize quantitative findings. The study was guided by a 

conceptual framework illustrating how socio-demographic, accessibility, socio-cultural, and KAP factors influence ANC 

utilization, which in turn affects maternal and neonatal health outcomes and the livelihood of women and their families 

(Silali, 2025). 

3.   RESULTS 

Prevalence of utilization of antenatal services 

Figure 1 illustrates the distribution of antenatal care (ANC) utilization among pregnant women attending Muhoza Health 

Center. The findings indicate that a substantial majority of participants (approximately 91%) reported attending at least four 

ANC visits, meeting or exceeding the World Health Organization’s previously recommended minimum. In contrast, only 

about 9% of respondents attended fewer than four visits. 
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Figure 1: Prevalence of ANC Utilization 

Demographic factors and antenatal care (ANC) utilization 

As shown in table 1, significant associations were observed between demographic factors and antenatal care (ANC) 

utilization among the 427 participants (all p < 0.01). Age was significantly associated with ANC visit frequency (χ² = 56.18, 

p < 0.01), with the highest proportion of women achieving ≥ 4 ANC visits found among those under 19 years (97.75%), 

followed by women aged 20–29 years (94.51%) and 30–49 years (70.59%). Educational level also showed a significant 

relationship with ANC attendance (χ² = 63.34, p < 0.01); all women without formal education attended ≥ 4 ANC visits 

(100%), as did the majority of those with primary (97.69%) and secondary education (87.06%). However, attendance was 

lower among women with tertiary education (70.73%), suggesting a potential inverse association between higher education 

and ANC utilization in this sample. Marital status exhibited the strongest association with ANC visits (χ² = 145.72, p < 

0.01), with nearly all single women attending ≥ 4 visits (98.59%) compared to just over half of married women (54.17%), 

indicating a substantial disparity in ANC utilization between these groups. Occupation was also significantly associated 

with ANC attendance (χ² = 30.23, p < 0.01), with women without occupation having the highest attendance (98.27%), 

followed by those in casual employment (91.33%) and business (78.85%). 

Table 1: Demographic factors of utilization of antenatal services 

   ANC_Visits n=417 X2 P-Value 

   <4 visits[n(%)] ≥ 4 visits [(n(%]   

 Age < 19 years 4(2.25%) 174(97.75%) 56.18 <.01 

  20-29 years 9(5.49%) 155(70.59%)   

  30-49 years 25(29.41%) 60(70.59%)   

 Education None 0(0%) 130(100%) 63.34 <.01 

  Primary 3(2.31%) 127(97.69%)   

  Secondary 11(12.94%) 74(87.06%)   

  Tertiary 24(29.27) 58(70.73%)   

 Marital Status Married 33(45.83) 39(54.17%) 145.72 <.01 

  Single 5(1.41%) 350(98.59%)   

 Occupation Business 22(21.15%) 82(78.85%) 30.23 <.01 

  Casual 13(8.67%) 137(91.33%)   

  None 3(1.73%) 170(98.27%)   
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Accessibility factors associated with antenatal care utilization 

Table 2 summarizes the associations between accessibility factors and ANC attendance. First visit trimester was not 

significantly associated with the number of ANC visits (χ² = 2.57, p = 0.46), with consistently high proportions of women 

attending ≥ 4 visits across first (90.59%), second (89.02%), and third trimester bookings (91.11%), as well as those with 

unknown booking trimester (94.35%). Pregnancy type demonstrated a significant association with ANC utilization (χ² = 

37.10, p < 0.01), where women with unplanned pregnancies were more likely to attend ≥ 4 visits (96.17%) compared to 

those with planned pregnancies (77.19%). Waiting time was also significantly associated with ANC attendance (χ² = 68.94, 

p < 0.01); nearly all women experiencing long waiting times achieved ≥ 4 visits (97.80%), whereas those with short waiting 

times reported lower attendance (71.56%). Health insurance status was not significantly associated with ANC utilization 

(χ² = 4.69, p = 0.10), with high attendance rates observed among women without insurance (95.21%), those covered by 

Mutuelle (89.44%), and those with private insurance (88.49%). 

Table 2:  Accessibility factors of utilization of antenatal services 

  ANC Visits n=427 X2 P-Value 

  <4 visits[n(%)] ≥ 4 visits [(n(%]   

First visit Trimester First 8(9.41%) 77(90.59%) 2.57 0.46 

 Second 19(10.98%) 154(89.02%)   

 Third 4(8.89%) 41(91.11%)   

 Unknown 7(5.65%) 117(94.35%)   

Pregnancy Type Planned 26(22.81%) 88(77.19%) 37.10 <.01 

 Unplanned 12(3.83%) 301(96.17%)   

Waiting Time Long 7(2.20%) 311(97.80%) 68.94 <.01 

 Short 31(28.44%) 78(71.56%)   

Insurance Mutuelle 15(10.56%) 127(89.44%) 4.69 0.10 

 None 7(4.79%) 139(95.21%)   

 Private 16(11.51%) 123(88.49%)   

Social cultural factors influencing utilization of antenatal services 

Sociocultural factors showed mixed associations with ANC utilization (Table 3). Religion was not significantly associated 

with ANC attendance (χ² = 1.72, p = 0.42), with similarly high proportions of women attending ≥ 4 visits among Christians 

(90.61%), Muslims (93.39%), and other religions (86.21%). Decision-making authority within the household also showed 

no significant effect (χ² = 3.21, p = 0.07), although women whose ANC decisions were made by others had a slightly higher 

attendance (92.10%) than those who decided themselves (85.00%). In contrast, trust in health workers was strongly 

associated with ANC utilization (χ² = 91.21, p < 0.01), where women reporting low (97.81%) or moderate (97.48%) trust 

in health workers had substantially higher attendance of ≥ 4 visits compared to those reporting high trust (64.71%). 

Table 3: Social cultural factors influencing utilization of antenatal services 

  ANC_Visits n=427 X2 P-Value 

  <4 visits[n(%)] ≥ 4 visits [(n(%]   

Religion Christian 26(9.39%) 251(90.61%) 1.72 0.42 

 Muslim 8(6.61%) 113(93.39%)   

 Other 4(13.79%) 25(86.21%)   

Decision Maker Others 29(7.90%) 338(92.10%) 3.21 0.07 

 Self 9(15.00%) 51(85.00%)   

Trust in Health Workers High 30(35.29%) 55(64.71%) 91.21 <.01 

 Low 4(2.19%) 179(97.81%)   

 Moderate 4(2.52%) 155(97.48%)   
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Knowledge, attitudes, and practices related to ANC utilization 

Participants with good knowledge of ANC were significantly more likely to attend four or more ANC visits compared with 

those with poor knowledge (53.85% vs. 0.57%, χ² = 163.37, p < 0.01). Similarly, good knowledge regarding the timing of 

ANC booking was associated with higher proportions of women initiating ANC early (69.90% vs. 2.16%, χ² = 75.24, p < 

0.01) (Table4). 

Table 4: Knowledge, altitude and practices influence utilization of antenatal services 

  ANC_Visits n=417 X2 P-Value 

  <4 visits[n(%)] ≥ 4 visits [(n(%]   

Knowledge ANC Visits Good 36(46.15%) 42(53.85%) 163.37 <.01 

 Poor 2(0.57%) 347(99.43%)   

Knowledge Booking Good 31(30.10%) 72(69.90%) 75.24 <.01 

 Poor 7(2.16%) 317(97.84%)   

4.   DISCUSSION 

This study found a notably high prevalence of antenatal care (ANC) utilization, with 91% of pregnant women attending at 

least four ANC visits, meeting or surpassing the former World Health Organization (WHO) recommendation of a minimum 

of four visits (WHO, 2016). This uptake is substantially higher than national averages reported in the 2020 Rwanda 

Demographic and Health Survey (NISR et al., 2021), which documented 56% of women completing four or more ANC 

visits. Such high adherence in the present study may reflect effective community mobilization, improved service 

accessibility at Muhoza Health Center, and increased maternal health awareness within the catchment population 

(Mukabutera et al., 2016). Nevertheless, the 9% of women attending fewer than four visits underscores the persistent need 

to address barriers affecting this minority subgroup (Tsawe & Susuman, 2014). 

Significant associations were observed between ANC attendance and age, education, marital status, and occupation. 

Adolescents (<19 years) demonstrated the highest attendance rates (97.75%), contrary to findings from other African 

settings where younger mothers often have lower ANC coverage due to stigma or knowledge gaps (Adjiwanou & LeGrand, 

2013; Pell et al., 2013). This may indicate successful targeting of youth-friendly maternal health interventions in the study 

area (Mgata & Maluka, 2019). Education showed a counterintuitive pattern, with women without formal education 

achieving 100% attendance, while those with tertiary education had the lowest rate (70.73%). This inverse relationship may 

reflect differences in health service expectations, scheduling flexibility, or perceived necessity among more educated 

women—an area warranting qualitative exploration (Simkhada et al., 2008). Marital status emerged as the strongest 

determinant, with single women far more likely to complete the recommended visits than married women. This diverges 

from global evidence, where marital union often facilitates healthcare engagement (Gross et al., 2012), and could be 

influenced by social support dynamics or household decision-making norms in the local context (Gabrysch & Campbell, 

2009). Occupational status also influenced attendance, with unemployed women demonstrating the highest adherence, 

potentially due to greater availability of time for clinic visits compared to those engaged in business activities (Ochako et 

al., 2011). 

Contrary to expectation, neither the timing of the first ANC visit nor health insurance status was significantly associated 

with the number of visits. The consistently high attendance across all booking trimesters suggests strong continuity of care 

once ANC is initiated (Downe et al., 2019). However, pregnancy type and waiting time were significant determinants. 

Women with unplanned pregnancies had higher attendance rates than those with planned pregnancies, possibly reflecting 

heightened concern or health-seeking behavior in unexpected pregnancies (Mason et al., 2015). Paradoxically, longer 

waiting times were associated with greater adherence, which may indicate that women perceiving the value of care are more 

willing to endure service delays, or that high-volume days—when waits are longer coincide with targeted outreach services 

(Odetola, 2015). 

Neither religion nor household decision-making authority significantly influenced ANC utilization, suggesting that cultural 

or religious norms in the study population do not strongly constrain ANC attendance (Yaya et al., 2018). However, trust in 

health workers was unexpectedly inversely related to ANC adherence, with lower trust correlating with higher attendance. 
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This counterintuitive finding could reflect response bias or an alternative interpretation of "trust" by respondents possibly 

linked to critical engagement with services rather than disengagement (Kujawski et al., 2015). 

Knowledge-related factors emerged as strong predictors of ANC utilization. Women with good knowledge of ANC visit 

requirements and optimal booking times were significantly more likely to complete four or more visits, consistent with 

studies showing that awareness of ANC schedules is a critical determinant of service uptake (Ndugga et al., 2020; Tsawe 

& Susuman, 2014). This reinforces the importance of health education in driving maternal health service use and supports 

continued investment in community-level information campaigns (Magadi et al., 2000).  

This study has some limitations that should be considered when interpreting the findings. First, the cross-sectional design 

limits the ability to establish causality between identified factors and ANC utilization. Second, self-reported data on ANC 

attendance and related variables may be subject to recall bias and social desirability bias, potentially inflating utilization 

rates. And lastly, the study was conducted in a single health center, which may limit generalizability to other settings with 

different sociodemographic profiles or service delivery contexts. 

5.   CONCLUSION 

This study highlighted the multifaceted determinants influencing adequate antenatal care (ANC) utilization, defined by 

completion of at least four visits. Key maternal factors including age, educational attainment, marital status, and 

employment status were significantly associated with adherence to recommended ANC visits. Additionally, pregnancy 

planning, shorter facility waiting times, trust in healthcare providers, and maternal knowledge regarding ANC schedules 

emerged as important facilitators of adequate ANC attendance. Although factors such as religion, booking trimester, and 

health insurance type did not reach statistical significance, trends suggest potential positive influences of early booking and 

insurance coverage on ANC uptake. These findings underscore the importance of addressing both sociodemographic and 

health system-related factors to improve ANC utilization, ultimately contributing to better maternal and neonatal health 

outcomes. 

6.   RECOMMENDATIONS 

Improving antenatal care (ANC) utilization among pregnant women requires a coordinated approach addressing 

sociodemographic, health system, and knowledge-related determinants. Policymakers should strengthen maternal health 

education programs, particularly targeting younger women, those with lower educational attainment, and women in 

informal or no employment, while promoting planned pregnancies and early ANC booking through culturally sensitive, 

accessible materials. Health system improvements such as reducing waiting times, streamlining service delivery, and 

enhancing staff capacity alongside continuous training for respectful maternity care, effective communication, and trust-

building, are essential to improve accessibility and acceptability. Community and family engagement, including mobilizing 

household decision-makers, local leaders, and male partners, can foster supportive environments for timely ANC visits. 

Sustained community-level information campaigns leveraging health workers and local media are critical to improving 

knowledge about recommended ANC visits and early booking. Finally, further longitudinal and mixed-methods research is 

recommended to explore causal pathways between trust, knowledge gaps, sociodemographic factors, and ANC utilization, 

and to evaluate the impact of targeted interventions on maternal and newborn health outcomes. 
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