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Abstract 

Introduction: antenatal care (ANC) delivers 
services to prevent pregnancy complications and 
provides counseling for birth, and emergency 
preparedness. Having ANC on time has life-saving 
potential for the child and mother. Despite 
improvements in health infrastructure, human 
resources, and health insurance, hindrances to 
early ANC visits still exist in Rwanda. This study 
aimed to investigate the burden and factors 
associated with delayed ANC visits in Rwanda so 
that policymakers can develop strategies to 
promote early ANC visits. Methods: this is a cross-
sectional study using Rwanda demographic health 
survey (RDHS) 2019-2020 that included 6,039 
women that had had a pregnancy in the 5 years 
preceding the survey. Descriptive analysis was 
used to determine the prevalence and a 
multivariable logistic regression model using 
manual backward stepwise regression was used to 
identify risk factors for delayed ANC in Rwanda. 
STATA 16 statistical software was used for all the 
analyses. Results: the prevalence of delayed ANC 
in Rwanda was 41% and the risk factors include: 
the number of children 4-6 (AOR = 1.4, 95% CI: 1.2-
1.6) and 7 or more children (AOR = 1.5, 95% CI: 
1.5-2.1) versus less than 3 children, unwanted 
pregnancy (AOR = 1.7, 95% CI: 1.5-2.0), not 
covered by health insurance (AOR = 14, 95% CI: 
1.2-1.6), woman´s education level: no education 
(AOR 2.6, 95% CI: 1.6-4.1), primary education (AOR 
2.5, 95% CI: 1.6-3.7), secondary education (AOR 
2.2, 95% CI: 1.5-3.2), woman´s occupation: 
informal (AOR 2.3 95% CI: 1.5-3.7) and 
unemployment (AOR 2.3. 95% CI: 1.4-3.7). 
Conclusion: based on the findings from our study, 
family planning services should be made available 
to all women of childbearing age to prevent 
unwanted pregnancies; female education should 
be considered a priority, promotion of health 
insurance coverage and community-based 

education about reproductive health to encourage 
the early seeking of care among women of 
childbearing age. 

Introduction     

Antenatal care (ANC) service provides an 
opportunity to prevent pregnancy-related 
complications, deliver the counseling for birth, and 
prepare for possible emergencies [1]. Focused 
ANC purposes mainly to help women sustain 
normal pregnancies by timely identifying 
preexisting conditions and complications during 
childbirth and promoting well-being [2]. 

In 2017, it was estimated that 810 women die per 
day around the world from preventable 
complications related to pregnancy or 
childbirth [3]. Sub-Saharan Africa has the highest 
maternal mortality burden, totaling approximately 
66% (196,000) of the estimated worldwide 
number of maternal deaths in 2017 [4]. The 
highest neonatal mortality rate of 41% of neonatal 
deaths worldwide is also observed in sub-Saharan 
Africa [5]. Some countries in Africa have a lifetime 
risk of pregnancy or childbirth-related deaths 
estimated at one in 23 women, compared to one 
in 7000 women in Northern Europe [6]. Rwanda 
had a lifetime risk of maternal death of one in 94 
in the year 2017, while the proportion of deaths 
due to maternal causes among women of 
reproductive age (PM point estimate) was 12% [7]. 

Having the appropriate ANC on time has life-saving 
potential for the child and mother [8]. The 
decreased rates of preterm birth, a common cause 
of neonatal morbidity and mortality in low-
resource settings, have been linked to increased 
ANC attendance [9]. In 2016, the World Health 
Organization (WHO) recommended at least 8 ANC 
visits, with the first visit to be undertaken before 

the 12th week of pregnancy [8]. Despite growing 
awareness, delays in ANC persist in sub-Saharan 
Africa (SSA), and the delays still persist grouped as 
delays in seeking, reaching, and receiving 
ANC [10]. Several predictors of delayed initiation 
of ANC have been identified in low-resource 
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countries and these include: lower education level, 
low household income, higher cost of care, 
unemployment [11], pregnancy intention [1], 
parity [12], exposure to mass media [13], distance 
from the health facility, health insurance [14] and 
residence [15]. 

Rwanda is one of the few countries globally and 
the only one in the region, that achieved 
Millennium Development Goals (MDGs) 4 and 5 
for reductions in under 5 mortality and maternal 
mortality [16]. This success is a result of improved 
health system strengthening through cross-sector 
collaborations, community-based care, evidence-
based policymaking, strong partnership between 
local and central governments and a high-level 
political commitment [17]. Rwanda made 
increasing attendance at ANC a national priority, 
considering the established facts of the benefits to 
mothers and neonates [18]. A community health 
worker (CHW) outreach program to promote ANC 
attendance was implemented in Rwanda since 
2007. This involves community health workers 
identifying pregnant women, providing prenatal 
health education, and encouraging attendance at 
ANC [19]. 

Although 99% of pregnant women received ANC 
service, the number of visits was below the 
standard set by WHO and the Rwanda Ministry of 
Health, 56% made their first visit before the fourth 
month of pregnancy compared to 38% in 
2010 [18]. Hindrances to early ANC visits still exist 
despite improvements in health infrastructure, 
human resources, and health insurance. 
Therefore, this study aims to investigate the 
burden and factors associated with delayed ANC 
visits in Rwanda so that policymakers can develop 
strategies to promote early ANC visits. 

Methods     

Study setting: Rwanda is a low-income, landlocked 
country with an estimated 11 million people living 
in five regions, with an average of 4.4 persons per 
household and a gross domestic product per 
capita of US dollars 816 [4]. The Rwandan health 

system consists of four levels including referral 
hospitals, district hospitals, health centers, and 
health posts. The basic antenatal care services are 
offered at health centers and health posts and are 
free of charge while other ANC services are 
offered at the district and referral hospitals [20]. 
The community health workers identify pregnant 
women and refer them to health facilities for ANC 
services. 

Study design: this was a cross-sectional study on 
6,029 women who attended ANC in Rwanda using 
secondary data analysis of the 2019-2020 Rwanda 
Demographic Health Survey (RDHS). The RDHS 
2019-2020 is the sixth DHS to be conducted in 
Rwanda, of which data were collected from 

November 9th, 2019 to July 20th, 2020. Data 
collection was interrupted for 2 months from 

March 21st to June 7th 2020 because of a 
nationwide lockdown due to the COVID-19 
pandemic. The RDHS 2019-2020 was a cross-
sectional survey that was conducted using 
multistage cluster sampling of villages and 
households, with stratification of all 30 districts. 
The study included all women 15-49 years of age 
from 13,000 households, who had a pregnancy in 
the last 5 years preceding the survey. The survey 
respondents answered questions about their 
reproductive health history, access to health 
services, recent pregnancy experiences, household 
assets, and reproductive health practices. If there 
was more than one pregnancy, the outcomes and 
predictors were based on their last pregnancy. 

Variable: the primary outcome variable for this 
study is delayed ANC, defined as 'No´ ANC visit or 
having the first ANC visit in the second or third 
trimester of pregnancy. 

Quantitative variables: through literature review 
and data in the DHS, 14 potential factors 
associated with delayed ANC visits were identified 
including age in years, number of children, place of 
residence, place of ANC, marital status, pregnancy 
(wanted or unwanted), woman´s education, 
problem with distance to health facility, covered 
by health insurance, wealth quintile, husband´s 
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education, woman´s employment status, partner´s 
employment status, knowledge of menstrual cycle. 

Study participants/study size: all 6,039 women 
aged 15-49 years who had a pregnancy in the 5 
years preceding the RDHS 2019-2020 and included 
in the dataset were considered for this study. 

Inclusion criteria: all women aged 15-49 years 
with complete data on the outcome variable, who 
had a pregnancy in the 5 years preceding the 
survey. 

Exclusion criteria: women aged 15-49 years who 
had a pregnancy in the 5 years preceding the 
survey with incomplete data on the outcome 
variable will be excluded. 

Data source: this was an analysis done using 
secondary data of women aged 15-49 from the 
Rwanda Demographic and Health Survey 2019-
2020 [21]. This cross-sectional survey is conducted 
nationwide including rural and urban areas in all 
regions. 

Statistical methods: descriptive analysis in mean 
with standard deviation, percentages, and 
frequencies was used to describe the socio-
demographic and obstetric characteristics of the 
study population. Bivariate logistic regression at a 
95% confidence interval was used to test for the 
significance of the association between the socio-
demographic characteristics, and obstetric 
characteristics with delayed ANC visits (dependent 
variable). All factors with p<0.05 in the design-
based chi-square for categorical variables were 
considered statistically significant for the 
multivariable logistic regression analysis. All 
variables were assessed for collinearity and no 
strong collinearity (>r.0.8) was identified for all 
covariates. The manual backward stepwise 
regression was used to come up with the final 
multivariable logistic regression model of the risk 
factors for delayed ANC in Rwanda. Significant 
variables were retained for the final model. 
Adjusted odds ratio (AOR) and 95% confidence 
interval (CI) were used to report the magnitude of 

association between sociodemographic and 
obstetric characteristics with delayed ANC. 
Sampling weights and adjustment for clustering 
and stratification of observations were applied to 
all analyses. STATA version 16 was used, with 
svyset commands to apply inverse probability 
weights that account for oversampling of urban 
primary sampling units and to adjust for clustering 
of observations within primary sampling units 
(PSUs) and stratification by districts. Sampling 
weights were applied to produce proper 
representation. 

Ethical considerations: this study was approved by 
the Institutional Review Board (IRB) at the 
University of Rwanda with ethical clearance 
number 286/CMHS IRB/2022 and authorized to 
access data on the DHS database. No informed 
consent was used because it is secondary data, but 
a confidentiality agreement was signed. 

After obtaining approval, de-identified data were 
downloaded to ensure confidentiality and 
anonymity. The results of this study will be shared 
with the Maternal and Child Health Division at 
Rwanda Biomedical Center, the School of Public 
Health at the University of Rwanda, or submitted 
for publication. 

Results     

Participants: a total of 6,039 respondents were 
recruited for this study based on the data from the 
Rwanda demographic health survey 2019-2020. 

Descriptive data: forty-one percent of women had 
delayed ANC visits. The mean age of women was 
29.1 years, range 15-49, and a standard deviation 
of 9.9. Table 1 and Table 2 show the 
sociodemographic and obstetric characteristics of 
the study participants. 

Outcome data: Table 3 and Table 4 show the 
bivariate analysis between socio-demographic, 
and obstetric factors and delayed ANC. The factors 
that were statistically significant, (p<0.05), include: 
age group 25-34 (p<0.001), wealth index  
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poorest (p<0.001) and poorer (p<0.001), 
husband/partner´s education; no education 
(p<0.001), primary (p<0.001) and secondary 
(p<0.001), woman´s education level; no education 
(p<0.001), primary (p<0.001), secondary 
(p<0.001), husband/partner´s occupation; informal 
(p<0.001), not working (p<0.001), woman´s 
occupation; formal (p<0.001) and not working 
(p<0.001), not covered by health insurance 
(p<0.001), distance to health facility being a big 
problem (p<0.001), place of ANC referral hospital 
(p<0.001), total number of children 4-6 (p<0.001), 
7 and above (p<0.001), unwanted pregnancy (p< 
0.001), no knowledge of ovulatory cycle (p<0.001). 

Main results: Table 5 shows the multivariable 
logistic regression model with odds ratio, p-value 
and confidence intervals for the risk factors of 
delayed first ANC visit in Rwanda; age group 25-34 
(AOR=0.8, 95% CI: 0.6-0.9) and 35-44 (AOR-0.7, 
95% CI: 0.6-0.9), number of children 4-6 (AOR=1.4, 
95% CI: 1.2-1.6) and 7 or more children (AOR=1.5, 
95% CI: 1.5-2.1) versus less than 3 children, 
unwanted pregnancy (AOR=1.7, 95% CI: 1.5-2.0), 
not covered by health insurance (AOR=1.4, 95%  
CI: 1.2-1.6)), Woman´s education; no 
education(AOR=2.6, 95% CI: 1.6-4.1), primary level 
(AOR=2.5, 95% CI: 1.6-3.7), secondary level 
(AOR=2.2, 95% CI: 1.5-3.2) versus higher education 
level, woman´s occupation; informal (AOR=2.3, 
95% CI: 1.5-3.7), not working (AOR=2.3, 95% CI: 
1.4-3.7) versus formal employment. 

Discussion     

The purpose of this study was to determine the 
magnitude and factors associated with delayed 
ANC visits in Rwanda to facilitate decision making 
for the improvement prenatal care. From this 
study, the prevalence of delayed ANC visits was 
high (41%). However, this prevalence was lower 
than 62% reported in 2010 in Rwanda [14]. This 
may be due to increased sensitization of the 
community about reproductive health and 
engagement of community health workers that 
encourage pregnant women to seek care on time 
in Rwanda. This study revealed that women with 

no formal education, primary and secondary level 
education were more likely to have delayed ANC 
visits compared to those with higher education 
levels. The same findings were reported in 
Tanzania [22], Ethiopia [23], and Kenya [24], 
where it was indicated that women with higher 
education levels will attend their ANC on time. 
This may be due to the lack of knowledge about 
reproductive health including the significance of 
timely ANC visits which is acquired with the 
higher-level education. 

The study also revealed that women who had 
more than four children were more likely to delay 
their ANC visits. This was supported by another 
study conducted in Rwanda [25] and 
Somaliland [26] where it was implied that women 
with a larger family size were more likely to delay 
their ANC visit. It could be that these women are 
too preoccupied with taking care of their children, 
believe that they have enough experience with 
pregnancy and see no point in having early ANC, or 
had poor previous ANC experiences. 

Women who did not have health insurance were 
more likely to have delayed ANC visits. This was 
similar to other studies in sub-Saharan Africa [13], 
and Rwanda [14]. Even though ANC services are 
free of charge in Rwanda, there are some out 
pocket payments for services, such as laboratory 
investigations and consultation, when a mother 
needs them. These services are cheaper for people 
with insurance especially community-based 
insurance (mutuelle), which is the most common 
type used in Rwanda. 

Women with informal jobs or unemployment were 
more likely to have delayed ANC visits. This is 
supported by another study conducted in 
Tanzania [22], where it was indicated that 
unemployed women were more likely to have late 
ANC. This may be because these women lack 
financial support to cater for their needs and thus 
are demoralized from attending ANC on time. 

Surprisingly, age was not a risk factor for delayed 
ANC visit, contrary to other studies conducted in 
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South Africa [27] and Kenya [24], where it was 
indicated that women below 20 years of age were 
more likely to have late ANC. These adolescent 
women may lack knowledge about the importance 
of ANC and consequences of delaying. In Rwanda, 
this could be due community health workers 
providing knowledge and encouraging all pregnant 
women to go have timely ANC irrespective of age. 

Conclusion     

Early ANC services are crucial for the promotion of 
maternal and child health through early detection 
of pregnancy and childbirth related complications. 
The findings indicate that Rwanda still has a high 
prevalence of delayed ANC, with the risk factors 
being women´s occupation, women´s education, 
not having health insurance, having more than 
four children and unwanted pregnancy. Based on 
these findings, community-based family planning 
services should be made available to all women of 
childbearing age to prevent unwanted 
pregnancies, female education should be 
considered a priority, increase coverage of health 
insurance and community-based education about 
reproductive health to encourage early ANC. 

Limitations: the DHS data did not include 
perception of pregnant women towards early ANC 
visit, experiences of women at ANC, quality of care 
at ANC. The survey was conducted on women who 
had a pregnancy in the five years preceding the 
survey thus recall bias was likely. 

What is known about this topic 

 According to a study done using data from 
Rwanda DHS 2010 delayed ANC was 
associated with having more than 6 
children, having a problem with distance to 
health facility, and unwanted pregnancy. 

What this study adds 

 Despite efforts to promote maternal health 
in Rwanda, delayed ANC prevalence is still 
an issue with a prevalence of 41% and was 
associated with low level of education of 
women, unwanted pregnancy, 

unemployment of women and not having 
health insurance. 

Competing interests     

The authors declare no competing interests. 

Authors' contributions     

Annet Mulungi conceived and coordinated the 
study; Judith Mukamurigo participated in the 
interpretation of findings and manuscript 
preparation; Samuel Rwunganira helped with 
study design, data analysis and manuscript 
preparation; Kato Njunwa participated in drafting 
of manuscript; Joseph Ntaganira provided 
technical inputs, participated in study design and 
manuscript writing. All authors provided critical 
reviews of the manuscript drafts, read and 
approved the final version of this manuscript. 

Acknowledgments     

This study was conducted as part of the Field 
Epidemiology Training program at the University 
of Rwanda, School of Public Health in 
collaboration with the Ministry of Health, Rwanda 
Biomedical Centre. We also thank MEASURE DHS 
for giving us access to this data. 

Tables     

Table 1: socio-demographic characteristics of 
women with delayed ANC in Rwanda 
Table 2: obstetric characteristics and delayed ANC 
in Rwanda 
Table 3: bivariate analysis between 
sociodemographic characteristics and delayed ANC 
in Rwanda 
Table 4: bivariate analysis between obstetric 
characteristics and delayed ANC in Rwanda of 
study participants 
Table 5: multivariable logistic regression analysis 
of factors associated with delayed ANC in Rwanda 

https://www.panafrican-med-journal.com


Article  
 

 

Annet Mulungi et al. PAMJ - 44(74). 07 Feb 2023.  -  Page numbers not for citation purposes. 7 

References     

1. Gupta S, Yamada G, Mpembeni R, Frumence G, 
Callaghan-Koru JA, Stevenson R et al. Factors 
associated with four or more antenatal care 
visits and its decline among pregnant women 
in Tanzania between 1999 and 2010. PLoS 
One. 2014 Jul 18;9(7): e101893. PubMed| 
Google Scholar 

2. Stephenson P. Focused antenatal care: a 
better, cheaper, faster, evidence-based 
approach. Global Health Technical Briefs. 2005. 
Google Scholar 

3. World Health Organization (WHO). Maternal 
mortality: evidence brief. Maternal mortality. 
2019;1-4. Google Scholar 

4. National Institute of Statistics of Rwanda 
(NISR). Rwanda statistical yearbook 2021. 
2021. 

5. Hug L, Alexander M, You D, Alkema L; UN 
Inter-agency Group for Child Mortality 
Estimation. National, regional, and global 
levels and trends in neonatal mortality 
between 1990 and 2017, with scenario-based 
projections to 2030: a systematic analysis. 
Lancet Glob Health. 2019 Jun;7(6): e710-e720. 
PubMed| Google Scholar 

6. Carroli G, Rooney C, Villar J. How effective is 
antenatal care in preventing maternal 
mortality and serious morbidity? An overview 
of the evidence. Paediatr Perinat Epidemiol. 
2001 Jan;15 Suppl 1: 1-42. PubMed| Google 
Scholar 

7. World Health Organization. Trends in maternal 
mortality 2000 to 2017: estimates by WHO, 
UNICEF, UNFPA, World Bank Group and the 
United Nations Population Division. 2019. 
Google Scholar 

8. World Health Organization. WHO 
recommendations on antenatal care for a 
positive pregnancy experience. 2016. Google 
Scholar 

9. Pervin J, Rahman SM, Rahman M, Aktar S, 
Rahman A. Association between antenatal care 
visit and preterm birth: a cohort study in rural 
Bangladesh. BMJ Open. 2020 Jul 23;10(7): 
e036699. PubMed| Google Scholar 

10. Mkandawire P, Atari O, Kangmennaang J, Arku 
G, Luginaah I, Etowa J. Pregnancy intention and 
gestational age at first antenatal care (ANC) 
visit in Rwanda. Midwifery. 2019;68: 30-8. 
PubMed| Google Scholar 

11. Simkhada B, Teijlingen ER, Porter M, Simkhada 
P. Factors affecting the utilization of antenatal 
care in developing countries: systematic 
review of the literature. J Adv Nurs. 2008 
Feb;61(3): 244-60. PubMed| Google Scholar 

12. Chewe MM, Muleya MC, Maimbolwa M. 
Factors associated with late antenatal care 
booking among pregnant women in Ndola 
District, Zambia. Afr J Midwifery Womens 
Health. 2016;10(4): 169-78. Google Scholar 

13. Okedo-Alex IN, Akamike IC, Ezeanosike OB, 
Uneke CJ. Determinants of antenatal care 
utilisation in sub-Saharan Africa: a systematic 
review. BMJ Open. 2019 Oct 7;9(10): e031890. 
PubMed| Google Scholar 

14. Manzi A, Munyaneza F, Mujawase F, 
Banamwana L, Sayinzoga F, Thomson DR et al. 
Assessing predictors of delayed antenatal care 
visits in Rwanda: a secondary analysis of 
Rwanda demographic and health survey 2010. 
BMC Pregnancy Childbirth. 2014 Aug 28;14: 
290. PubMed| Google Scholar 

15. Aung TZ, Oo WM, Khaing W, Lwin N, Dar HT. 
Late initiation of antenatal care and its 
determinants: a hospital based cross-sectional 
study. Int J Community Med Public Health. 
2016;3(4): 900-5. Google Scholar 

16. Hategeka C, Arsenault C, Kruk ME. Temporal 
trends in coverage, quality and equity of 
maternal and child health services in Rwanda, 
2000-2015. BMJ Glob Health. 2020 Nov;5(11): 
e002768. PubMed| Google Scholar 

17. Farmer PE, Nutt CT, Wagner CM, Sekabaraga C, 
Nuthulaganti T, Weigel JL et al. Reduced 
premature mortality in Rwanda: lessons from 
success. BMJ. 2013;346: f65. PubMed| Google 
Scholar 

https://www.panafrican-med-journal.com


Article  
 

 

Annet Mulungi et al. PAMJ - 44(74). 07 Feb 2023.  -  Page numbers not for citation purposes. 8 

18. National Institute of Statistics of Rwanda 
(NISR), Ministry of Health (MOH) (Rwanda), ICF 
International. Rwanda Demographic and 
Health Survey 2014-2015. 2015. 

19. Bucagu M. Improving maternal health in 
Rwanda: the role of Community-based 
interventions: a systematic review (2005-
2015). J Community Med Health Educ. 
2016;6(3): 1-6. 

20. Republic of Rwanda Ministry of Health. Fourth 
Health Sector Strategic Plan July 2018-June 
2024. 2018. 

21. National Institute of Statistics of Rwanda 
(NISR) (Rwanda), Ministry of Health (MOH) 
(Rwanda), International Coaching Federation 
(ICF). Rwanda Demographic and Health Survey 

2019-20 Final Report. 2021. Accessed May 7th, 
2022. 

22. Njiku F, Wella HL, Sariah A, Protas J. Prevalence 
and factors associated with late antenatal care 
visit among pregnant women in Lushoto, 
Tanzania. Tanzan J Health Res. 2017;19(3). 
Google Scholar 

23. Yaya S, Bishwajit G, Ekholuenetale M, Shah V, 
Kadio B, Udenigwe O. Timing and adequate 
attendance of antenatal care visits among 
women in Ethiopia. PLoS One. 2017 Sep 
18;12(9): e0184934. PubMed| Google Scholar 

24. Aksünger N, De Sanctis T, Waiyaiya E, van 
Doeveren R, van der Graaf M, Janssens W. 
What prevents pregnant women from 
adhering to the continuum of maternal care? 
Evidence on interrelated mechanisms from a 
cohort study in Kenya. BMJ Open. 2022 Jan 
17;12(1): e050670. PubMed| Google Scholar 

25. Schmidt CN, Butrick E, Musange S, 
Mulindahabi N, Walker D. Towards stronger 
antenatal care: Understanding predictors of 
late presentation to antenatal services and 
implications for obstetric risk management in 
Rwanda. PLoS One. 2021 Aug 25;16(8): 
e0256415. PubMed| Google Scholar 

26. Mouhoumed HM, Mehmet N. Utilization 
pattern of antenatal care and determining 
factors among reproductive-age women in 
Borama, Somaliland. J Prev Med Hyg. 2021 Jul 
30;62(2): E439-E446. PubMed| Google Scholar 

27. Ebonwu J, Mumbauer A, Uys M, Wainberg ML, 
Medina-Marino A. Determinants of late 
antenatal care presentation in rural and peri-
urban communities in South Africa: A cross-
sectional study. PLoS One. 2018 Mar 8;13(3): 
e0191903. PubMed| Google Scholar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.panafrican-med-journal.com


Article  
 

 

Annet Mulungi et al. PAMJ - 44(74). 07 Feb 2023.  -  Page numbers not for citation purposes. 9 

Table 1: socio-demographic characteristics of women with delayed ANC in Rwanda 

Sociodemographic characteristics First trimester (timely ANC) Second or third trimester (delayed ANC) 

  % (95% CI) % (95% CI) 

Age group n=6,160     

15-24 (n=1,071) 56.9 (53.8-59.9) 43.1 (40.1,46.2) 

25-34 (n=2,932) 63.1 (61.0-65.2) 36.9 (34.8-39) 

35-44 (n=1,997) 57.9 (55.1-60.7) 42.1 (39.3-44.9) 

45-49 (n=160) 49.9 (41.6-58.2) 50.1 (41.8-58.40 

Marital status (n=5,536)     

In union (n=5,000) 61.7 (59.9-63.6) 38.3 (36.4-40.1) 

Not in union (n=536) 59.0 (53.9-64.0) 41 (36.0-46.1) 

Type of place of residence (n=6,160)     

Urban (n=1,099) 61.1 (57.2-64.8) 38.9 (35.2-42.8) 

Rural (n=5,061) 59.8 (57.9-61.6) 40.2 (38.4-42.1) 

Wealth index combined (n=6,160)     

Poorest (n=1,387) 53.2 (n=50.2-56.1) 46.8 (43.9-49.8) 

Poorer (n=1,183) 56.4 (53.1-59.6) 43.6 (40.4-46.9) 

Middle (n=1,201) 61 (57.6-64.3) 39 (35.7-42.4) 

Richer (n=1,217) 63.0 (59.6-66.3) 37 (33.7-40.4) 

Richest (n=1,172) 67.7 (64.3-70.9) 32.3 (29.1-35.7) 

Husband/partner's education level (n=5,000)     

No education (n=649) 54.2 (50.3-58.0) 45.8 (42.0-49.7) 

Primary (n=3,338) 59.7 (57.5-61.8) 40.3 (38.2-42.5) 

Secondary (n=731) 69.0 (65.0-72.7) 31 (27.3-35.0) 

Higher (n=281) 84.9 (79.3-89.1) 15.1 (10.9-20.7) 

Woman's education level (n=6,160)     

No education (n=661) 53.4 (48.9-57.8) 46.6 (42.2,51.1) 

Primary (n=3,979) 57.9 (56.1-59.8) 42.1 (40.2-43.9) 

Secondary (n=1,244) 64.4 (61.3-67.4) 35.6 (32.6-38.7) 

Higher (n=274) 86.3 (81.6-89.9) 13.7 (10.1-18.4) 

Husband/partner's occupation (n=5,000)     

Formal (n=310) 79.4 (73.7-84.2) 20.6 (15.8-26.3) 

Informal (n=4,334) 60.5 (58.6-62.4) 39.5 (37.6-41.4) 

Not working (n=355) 61.1 (55.2-66.6) 38.9 (33.4-44.8) 

Woman's occupation (n=6,160)     

Formal (n=213) 87.7 (82.4-91.5) 12.3 (8.5-17.6) 

Informal (n=4,896) 58.7 (56.9-60.4) 41.3 (39.6-43.1) 

Not working (n=1,051) 60.7 (56.7-64.6) 39.3 (35.4-43.3) 

Covered by health insurance (n=6,160)     

No (n=1,106) 50.1 (46.8-53.5) 49.9 (46.5-53.2) 

Yes (n=5,054) 62.2 (60.4-63.9) 37.8 (36.1-39.6) 

Distance to health facility (n=6,160)     

Big problem (n=1,426) 56 (52.9-59.0) 44 (41.0-47.1) 

Not a big problem (n=4,733) 61.2 (59.5-63) 38.8 (37.0-40.5) 

Place of ANC visit (n=6,156)     

Health post/dispensary (n=140) 55.4 (43.5-66.7) 44.6 (33.3-56.5) 

Health center (n=5,649) 59.4 (57.7-61.0) 40.6 (39.0-42.3) 

District/Provincial hospital (n=174) 62.7 (54.8-69.9) 37.3 (30.1-45.2) 

Private or other (n=59) 69 (55.1-80.1) 31 (19.9-44.9) 

Referral hospital (n=133) 84.5 (76.9-89.9) 15.5 (10.1-23.1) 

ANC: antenatal care 
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Table 2: obstetric characteristics and delayed ANC in Rwanda  

Characteristics First trimester Second or third trimester 

  (Timely ANC) (Delayed ANC) 

  % (95% CI) % (95% CI) 

Total children ever born     

Less than 3 (n=4,046) 63.9 (62-65.7) 36.1 (34.3-38) 

4-6 (n=1,657) 53.9 (51.1-56.8) 46.1 (43.2-48.9) 

7 and above (n=456) 47.9 (42.8-53) 52.1 (47.0-57.2) 

Total (n=6,160) 60 (58.3-61.6) 40 (38.4-41.7) 

Wanted pregnancy     

Yes (n=3,600) 66.8 (64.8-68.8) 33.2 (31.2-35.2) 

No (n=2,560) 50.4 (48.2-52.6) 49.6 (47.4-51.8) 

Total (n=6,160) 60 (58.3-61.6 40 (38.4-41.7) 

Knowledge of ovulatory cycle     

No (n=4,995) 58.6 (56.8-60.4) 41.4 (39.6-43.2) 

Yes (n=1,117) 65.9 (62.6-69.1) 34.1 (30.9-37.4) 

Total (n=6,113) 60 (58.3-61.6) 40 (38.4-41.7) 
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Table 3: bivariate analysis between sociodemographic characteristics and delayed ANC in Rwanda 

Characteristics COR 95% CI P-value 

Sociodemographic       

Age group       

15-24 (n=1,071) Reference     

25-34 (n=2,932) 0.8 0.6-0.9 <0.001 

35-44 (n=1,997) 0.9 0.8-1.1 0.614 

45-49 (n=160) 1.3 0.9-1.9 0.122 

Marital status       

In union (n=5,000) Reference     

Not in union (n=536) 1.1 0.9-1.4 0.32 

Residence       

Urban (n=1,099) Reference     

Rural (n=5,061) 1 0.9-1.2 0.556 

Wealth index combined       

Poorest (n=1,387) 1.8 1.5-2.2 <0.001 

Poorer (n=1,183) 1.6 1.3-1.9 <0.001 

Middle (n=1,201) 1.3 1.1-1.6 0.003 

Richer (n=1,217) 1.2 1.0-1.5 0.041 

Richest (n=1,172) Reference     

Husband/partner’s education level    

No education (n=649) 4.7 3.1-7.1 <0.001 

Primary (n=3,338) 3.8 2.5-5.6 <0.001 

Secondary (n=731) 2.5 1.6-3.8 <0.001 

Higher (n=281) Reference     

Woman’s education level       

No education (n=661) 5.5 3.7-8.2 <0.001 

Primary (n=3,979) 4.6 3.2-6.5 <0.001 

Secondary (n=1,244) 3.4 2.4-5.0 <0.001 

Higher (n=274) Reference     

Husband/partner's occupation       

Formal (n=310) Reference     

Informal (n=4,334) 2.5 1.8-3.5 <0.001 

Not working (n=355) 2.5 1.6-3.7 <0.001 

Woman’s occupation       

Formal (n=213) Reference     

Informal (n=4,896) 5 3.3-7.6 <0.001 

Not working (n=1,051) 4.6 2.9-7.2 <0.001 

Covered by health insurance       

No (n=1,106) 1.6 1.4-1.9 <0.001 

Yes (n=5,054) Reference     

Distance to health facility       

Big problem (n=1,426) 1.2 1.1-1.4 0.001 

Not a big problem (n=4,733) Reference     

Place of ANC visit       

Health post/dispensary (n=140) 1.2 0.7-1.9 0.506 

Health center (n=5,649) Reference     

District/Provincial hospital (n=174) 0.9 0.6-1.2 0.409 

Private or other (n=59) 0.6 0.3-1.2 0.169 

Referral hospital (n=133) 0.2 0.1-0.4 <0.001 

ANC: antenatal care; COR: crude odd ratio; CI: confidence interval 
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Table 4: bivariate analysis between obstetric characteristics and delayed ANC in Rwanda of study 
participants 

Obstetric characteristics COR 95% CI P-value 

Total children ever born       

Less than 3 (n=4,046) Reference     

4-6 (n=1,657) 1.5 1.3-1.7 <0.001 

7 and above (n=456) 1.9 1.5-2.3 <0.001 

Wanted pregnancy       

Yes (n=3,600) Reference     

No (n=2,560) 2 1.7-2.2 <0.001 

Know ovulatory cycle       

No (n=4,995) 1.4 1.2-1.5 <0.001 

Yes (n=1,117) Reference     

COR: crude odd ratio; CI: confidence interval 
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Table 5: multivariable logistic regression analysis of factors associated with delayed ANC in Rwanda  

Factors AOR 95% CI P-value 

Age group       

15-24 (n=1,071) Reference     

25-34 (n=2,932) 0.8 0.6-0.9 0.006 

35-44 (n=1,997) 0.7 0.6-0.9 0.007 

45-49 (n=160) 0.8 0.5-1.2 0.436 

Woman’s education level       

No education (n=661) 2.6 1.6-4.1 <0.001 

Primary (n=3,979) 2.5 1.6-3.7 <0.001 

Secondary (n=1,244) 2.2 1.5-3.2 <0.001 

Higher (n=274) Reference     

Woman’s occupation     

Formal (n=213) Reference     

Informal (n=4,896) 2.3 1.5-3.7 <0.001 

Not working (n=1,051) 2.3 1.4-3.7 0.001 

Covered by health insurance     

No (n=1,106) 1.4 1.2-1.6 <0.001 

Yes (n=5,054) Reference 1.2-1.6 <0.001 

Place of ANC visit     

Health post/dispensary (n=140) 1.4 0.9-2.4 0.119 

Health center (n=5,649) Reference     

District/provincial hospital (n=174) 1.1 0.7-1.6 0.538 

Private or other (n=59) 1.2 0.6-2.3 0.475 

Referral hospital (n=133) 0.5 0.2-0.8 0.01 

Total children ever born     

Less than 3 (n=4,046) Reference     

4-6 (n=1,657) 1.4 1.2-1.6 <0.001 

7 and above (n=456) 1.5 1.2-2.1 0.001 

Wanted pregnancy     

Yes (n=3,600) Reference     

No (n=2,560) 1.7 1.5-2.0 <0.001 
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