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Abstract 

Background  Inadequate antenatal care (ANC) in low-income countries has been identified as a risk factor for poor 
pregnancy outcome. While many countries, including Rwanda, have near universal ANC coverage, a significant 
proportion of pregnant women do not achieve the recommended regimen of four ANC visits. The present study 
aimed to explore the factors associated with achieving the recommendation, with an emphasis on the distance from 
household to health facilities.

Methods  A geo-referenced cross-sectional study was conducted in Rutsiro district, Western province of Rwanda with 
360 randomly selected women. Multiple logistic regression analysis including adjusted odd ratio (aOR) were per-
formed to identify factors associated with achieving the recommended four ANC visits.

Results  The majority (65.3%) of women had less than four ANC visits during pregnancy. We found a significant and 
negative association between distance from household to health facility and achieving the recommended four ANC 
visits. As the distance increased by 1 km, the odds of achieving the four ANC visits decreased by 19% (aOR = 0.81, 
P = 0.024). The odds of achieving the recommended four ANC visits were nearly two times higher among mothers 
with secondary education compared with mothers with primary education or less (aOR = 1.90, P = 0.038). In addition, 
mothers who responded that their household members always seek health care when necessary had 1.7 times higher 
odds of achieving four ANC visits compared with those who responded as unable to seek health care (aOR = 1.7, 
P = 0.041). Furthermore, mothers from poor households had 2.1 times lower odds of achieving four ANC visits than 
mothers from slightly better-off households (aOR = 2.1, P = 0.028).

Conclusions  Findings from the present study suggest that, in Rutsiro district, travel distance to health facility, cou-
pled with socio-economic constraints, including low education and poverty can make it difficult for pregnant women 
to achieve the recommended ANC regimen. Innovative strategies are needed to decrease distance by bringing ANC 
services closer to pregnant women and to enhance ANC seeking behaviour. Interventions should also focus on 
supporting women to attain at least secondary education level as well as to improve the household socioeconomic 
status of pregnant women, with a particular focus on women from poor households.
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Introduction
Antenatal care (ANC) services are regarded as an impor-
tant entry point to improve maternal and offspring health 
outcomes. ANC attendance provide health care provid-
ers with an opportunity to identify and address illnesses 
or early signs of obstetric complications. Through ANC, 
mothers receive counselling on maternal nutrition, infant 
and young child feeding practices, and are encouraged 
to deliver at a health facility, all of which give children 
an increased chance of survival and a better start to life. 
Research shows that settings with low availability and 
use of ANC services have high maternal mortality rates 
[1]. Investigation of case studies performed in Africa [2] 
and confidential enquiries into maternal deaths in low-
income countries have identified the lack of ANC as a 
risk factor for poor pregnancy outcomes [3, 4].

Evidence also showed that ANC attendance facili-
tates timely management and improves outcomes for 
the most frequent complications (e.g. infection, preg-
nancy-induced hypertensive disorders and severe bleed-
ing) associated with maternal morbidity and mortality 
in low-income countries [5]. Recent systematic reviews 
and a meta-analysis found that utilization of ANC from 
a skilled provider during pregnancy reduces the risk of 
neonatal mortality in low – and middle-income countries 
(LMICs), specifically in sub-Saharan Africa [1, 6, 7].

Globally, while nearly 90% of pregnant women access 
ANC with a skilled health personnel at least once, only 
three in five receive the WHO recommendation of at 
least four ANC visits [8]. The prevalence is even less in 
countries with the highest maternal and neonatal mortal-
ity rates such as in Sub-Saharan Africa, where only 53% 
pregnant women had at least four ANC visits in 2021 
[8]. This situation suggests that a lot is still to be done to 
improve the quality of and or access to ANC in Sub-Saha-
ran African countries.

In 2003, Rwanda adopted the WHO recommendation 
of a minimum of four ANC visits, with the first visit ini-
tiated during the first 12 weeks of gestation [9, 10]. The 
Rwandan Government has also implemented several 
strategies to promote ANC attendance and utilization. 
For example, in 2007 a community health work outreach 
program was launched in Rwanda as an essential strat-
egy to support maternal health before and after preg-
nancy [11]. In addition, in 2010, the ANC care system in 
Rwanda was restructured so that the majority of ANC 
services are provided at community health centers [12]. 
Moreover, Rwanda’s maternal health strategy has put 
in place a health center incentivization scheme, which 
rewards health facilities based on the number of mothers 
whose first ANC contact occurs before 16 weeks of gesta-
tion and complete at least four ANC visits [13]. Despite 
these efforts, the number of women achieving the 

recommended four ANC visits remains low. While 98% 
of pregnant women contact their ANC provider at least 
once [14], recent data from the National Demographic 
and Health Surveys show that the increase in the propor-
tion of pregnant women achieving at least four recom-
mended ANC visits has been slow, from 35% in 2010 [15] 
to 47% in 2019/20 [14]. Recent data from Rwanda shows 
that nearly a half (42%) of pregnant women start seeking 
antenatal care after four months of pregnancy [14]. The 
WHO ANC guidelines recommends providing counsel-
ling to pregnant women on healthy eating and keeping 
physically active, educating women in undernourished 
populations on increasing energy and protein intake and 
encouraging pregnant women to take supplements such 
as folic acid and iron [16]. Low and/or late ANC attend-
ance thus represents a missed opportunity for improving 
maternal and child health [17].

A systematic review of predictors of low ANC utiliza-
tion in LMICs found that low educational attainment, 
decreased household income, unemployment, and higher 
cost of ANC are among factors associated with low ANC 
utilization [18]. In addition to demographic and socioec-
onomic factors, studies in LMICs have demonstrated that 
distance from health care facilities negatively correlates 
with utilization of primary health care services [19, 20]. 
However, some studies conducted in Kenya and Zambia 
found that distance did not always correlate with use of 
ANC services [21, 22]; highlighting the need for further 
research on the relationship between distance and use of 
ANC services in various contexts and settings.

Previous studies conducted in Rwanda on factors asso-
ciated with ANC utilization have often focused on demo-
graphic and socioeconomic factors. These studies have 
identified several barriers to ANC utilization in Rwanda, 
including cultural norms, negative experiences with ANC 
providers, such as being criticized for registering for 
ANC too early or too late or presenting without a male 
partner [23]. Using secondary data, one study also exam-
ined the relationship between perceived distance and 
ANC access and/or utilization in Rwanda [24]. Although 
the results of that study suggested that physical distance 
from the user to the health facility is an important barrier 
to ANC utilization in Rwanda, the study used perceived 
distance rather than measured distance.

To our knowledge, no study has assessed the relation-
ship between measured distance to health facility and uti-
lisation of ANC services in Rwanda. We therefore wanted 
to explore factors associated with achieving the recom-
mended four ANC visits in Rutsiro district, Northwest 
Rwanda, with a special emphasis on measured distance 
between households and the nearest health facility. Our 
hypothesis was that the longer the distance the lower the 
likelihoods to achieve the four recommended ANC visits.
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Methods
Study settings
The present study was conducted in Rutsiro district 
(Supplementary file 1), one of the districts in Northwest 
Rwanda. Rutsiro has one district hospital, 18 health cent-
ers, and 36 health posts that served the population of 
324, 654 in 2017 [25]. All maternal and child health ser-
vices are provided by these health facilities, which are all, 
except two upgraded health posts (known as second-gen-
eration health posts), government owned (District Health 
Office, personal communication). Based on the Rwanda 
Demographic and Health Survey (RDHS), Rutsiro district 
performs poorly on child health, with 29% infant mortal-
ity rate in the ten-year period preceding RDHS 2019/20, 
and 44.4% stunting (short for child’s age) among chil-
dren under 5 years of age [14]. Access to health services 
is also challenging in Rutsiro district due to long travel 
distances as a result of the nature of district’s landscape 
which hinders investments in transport infrastructure 
[26]. According to national survey data, the average per-
ceived travel time to the nearest health facility in Rutsiro 
district is estimated to be more than 90 min, compared 
to the national average perceived travel time of about 
60 min [27].

Study design and participants
The data used in this study were collected as part of a 
cross-sectional survey conducted between September 
2018 and January 2019 to investigate factors associated 
with child stunting in Rutsiro district. Details on sample 
size estimation and participant selection for the main 
cross-sectional study are described in detail elsewhere 
[28]. Briefly, the district was first divided into 3 zones 
based on main road network connecting the district to its 
neighbouring districts. Then, 18 villages were randomly 
selected (6 villages from each zone). In each of these vil-
lages, monthly growth monitoring lists were obtained 
from community health workers and used to compile a 
sampling frame from which participants were randomly 
selected. Eleven mothers who refused to participate or 
were not found in their homes were replaced by selecting 
the next name on the list. Mothers were eligible if (1) they 
had a child aged 6–23 months; (2) the child had no overt 
signs of illness; and (3) the mother was in the two lowest 
socioeconomic categories (out of four categories based 
on the Rwandan Government classification [29]). Of the 
400 selected participants, 40 (10%) were excluded from 
the analysis due to missing data. Analysis was thus per-
formed on 360 participants with completed data.

Data collection
The household data was collected using a structured pre-
tested questionnaire pre-programmed on the CommCare 

platform [30] and data were digitally captured using a 
tablet. The survey was conducted in the participants’ 
homes through face-to-face interview.

Study variables
The outcome variable of our analysis was achieving the 
recommended four ANC visits, which was a binary 
choice variable defined based on the number of ANC vis-
its achieved during pregnancy with the reference child. 
Four or more ANC visits was coded as 1, less than four 
visits was coded as 0.

Our independent variable of interest was the distance 
from household to the nearest health center. GPS coordi-
nates for the location of both the households and health 
centres were recorded using a handheld Geographic Posi-
tion System (GPS) device (Tremble Juno SB Handheld), 
allowing measurement of the distance from households 
to the nearest health centers. The distance (crow fly) was 
calculated using ArcGIS software (version 10.4), with an 
assumption that a household accesses the nearest health 
center. The calculations resulted into 360 routes connect-
ing the 360 households to the closest health facilities.

Other independent variables included respond-
ent and household characteristics. Respondent 
characteristics included age (coded as < 24  years, 
25–29  years, ≥ 30  years), education level (primary edu-
cation or less, some secondary education), marital status 
(coded as single/divorced/widowed, married/living with 
partner), and child’s birth order of the reference child 
(coded as first child, second child, third child and above). 
Household characteristics included socioeconomic group 
(coded as poor (lowest socioeconomic category) and 
slightly better-off (second lowest socioeconomic cat-
egory), based on the Rwandan government classification 
[29]), household hunger level (coded as no /little hunger, 
moderate/severe hunger based on the Household Hunger 
Scale (HHS) following Ballard et al.’s methodology [31]), 
household size (continuous variable), number of children 
under 5 years of age (continuous variable). The HHS is an 
indicator of household hunger that is calculated by asking 
questions as to whether or not a specific condition associ-
ated with the experience of food insecurity ever occurred 
during the previous 4 weeks (30 days). We also included 
in our analysis three variables related to how respondents 
interacted with health services during pregnancy. The 
first was whether the respondent was a beneficiary of a 
supplementary food program during pregnancy (yes = 1, 
no = 0). The Government of Rwanda provides free forti-
fied blended supplementary foods to pregnant and lactat-
ing women from households in the lowest socioeconomic 
quartiles [32]. The second was whether all household 
members were covered by a community health insurance 
(yes = 1, no = 0). The third was response to the question 
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“do you and other household members always seek health 
care when necessary” (yes = 1, no = 0). Given that even 
households with community health insurance may not 
always seek health care due to additional costs associated 
to travel [33], information on whether respondent house-
hold’s members always seek health care when necessary 
was considered for analysis.

Statistical analysis
Binary logistic regression was performed to assess inde-
pendent associations between the outcome variable and 
the exposure variable of interest (i.e., distance – crow fly 
– from household to the nearest health facility), as well 
as individual predictor variables. Multiple logistic regres-
sion analysis was applied to determine the influence of 
distance and other independent variables on achieving 
four ANC visits represented as dichotomous outcome. 
All variables were considered as potential predictors 
and, thus, were included in the model. The magnitude 
of the effect of the independent variables associated 
with achieving the recommended four ANC visits was 
assessed through adjusted odds ratios (aOR). The sig-
nificance of association was assessed through the corre-
sponding 95% confidence intervals (CI). All analyses were 
performed using Statistical Package of Social Sciences 
(SPSS) version 25 (IBM).

Results
The distance (crow fly) between maternal home and 
health center ranged from 0.02  km to 5.00  km, with a 
mean distance of 2.25 km (Table 1). The majority (65.3%) 
of women had less than four ANC visits during preg-
nancy. Eighty-three percent of women had primary 
education or less; 16% of women had some secondary 
education. Sixty-two percent of women were from house-
holds where all members were covered with community 
health insurance. Also 66% of the women reported that 
their household members seek health care when neces-
sary. About three-quarters (73.5%) of the women were 
from slightly better-off households and 56.4% were from 
households with little to no hunger level. Only 11% of 
women benefited from the food supplementation pro-
gram during pregnancy.

Results from binary logistic regression analysis showed 
that increasing distance to the nearest health facility, 
marital status, maternal education level, household size, 
whether household members seek health care when nec-
essary, and household socio-economic status were signif-
icantly associated with achieving the recommended four 
ANC visits (Table 2). Some of these factors were not sig-
nificant in multivariable logistic regression analysis.

In multiple logistic regression, we found a significant 
and negative association between distance and achieving 

the recommended four ANC visits. As the distance 
increases by 1 km, the odds of achieving four ANC visits 
decreased by 19% (aOR = 0.81, P = 0.024). Other signifi-
cant variables found to be associated with achieving the 
recommended four ANC visits include education level, 
whether household members seek health care when nec-
essary, and household socio-economic status. The odds 
of achieving the recommended four ANC visits were 
nearly two times higher among mothers with some sec-
ondary education compared with mothers with primary 
education or less (aOR = 1.90, P = 0.038). In addition, 
mothers who responded that their household members 
always seek health care when necessary had 1.7 times 
higher odds of achieving four ANC visits compared with 
those who responded otherwise (aOR = 1.7, P = 0.041). 
Furthermore, mothers from better-off households had 
2.1 times higher odds of achieving four ANC visits than 
mothers from poor households (aOR = 2.1, P = 0.028).

Discussion
Findings from the present study indicate that the factors 
significantly associated with achieving the recommended 
four ANC visits in Rutsiro district, include distance (crow 
fly) to health facility, maternal education level, health 
care seeking by household members, when necessary, as 
well as household socio-economic status.

Consistent with our findings, distance of household 
from health facility has been previously reported as one 
of the major challenges to accessing health care in dif-
ferent African countries. Studies show that the use of 
primary health care facilities decreases with increas-
ing physical distance between patients and the health 
facility [34–36]. Using data from Rwanda Demographic 
Survey 2010, Manzi et al.  also found that mothers who 
perceived distance as a barrier to accessing health facili-
ties were more likely to delay ANC visits than mothers 
who did not [24]. Huerta Munoz and Källestål [37] also 
studied the geographical accessibility and spatial cover-
age of primary health facilities in the Western Province 
of Rwanda under three different scenarios (i.e. walking, 
walking and cycling, and walking and public transporta-
tion) by which the population access health care facilities. 
These researchers found that, under the three scenarios 
examined, the majority of the population does not have 
access (determined by distance and time) to the existing 
health facilities, and that access was the lowest under the 
walking scenario.

Based on the method used in the present study, the 
maximum estimated distance to the health facility was 
5  km. However, the actual distances are undoubtedly 
greater than distances estimated in the present study due 
to the nature of landscape in the district. Like much of 
Rwanda, the landscape in Rutsiro district is mountainous, 
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with an altitude as high as 3000 m above sea level [28], 
which may be compounded by the poor quality of roads 
[25]. Thus, given that walking is the primary mode of 
travel for the majority of Rwandans, the observed nega-
tive association between travel distance and achieving the 
recommended four ANC visits may point to the difficul-
ties faced by pregnant women in Rutsiro district to reach 
health care facilities. This calls for strategies to facilitate 
the population, especially pregnant women in Rutsiro 
district, to access health facilities. As noted above, several 
strategies have been put in place in Rwanda to facilitate 

access to health services, including decentralization of 
community health services. More recently, the Govern-
ment of Rwanda adopted a private–public partnership 
model to establish health posts at village level to facili-
tate access of health services, including ANC services 
[38, 39]. The model is regarded as an innovative strategy 
with potential to increase accessibility of health services, 
including ANC services, by decreasing the distance peo-
ple have to travel to reach health facilities [39]. Before 
the health posts model is scaled-up, additional strategies 
to deliver and incentivize women should be explored. 

Table 1  Characteristics of study participants (N = 360)

Variables Mean (min, max) or n (%)

Distance (crow fly; km) Mean 2.25 km (0.02 km–5.00 km)

ANC attendance

  0–2 98 (27.2)

  3 137 (38.1)

  4 +  125 (34.7)

Marital status

  Single/widowed/divorced 70 (19.4)

  Married/living with partner 290 (80.6)

Maternal age group (years)

  < 24 104 (28.9)

  25–29 92 (25.6)

  ≥ 30 164 (45.6)

Child birth order

  1st birth 117 (32.5)

  2nd birth 93 (25.8)

  3rd and above 150 (41.7)

Maternal education level

  Primary education or less 299 (83.1)

  Some secondary education 61 (16.9)

Household size 4 (2, 11)

Number of children under 5 1 (1, 4)

Possession of community health insurance

  No 134 (37.2)

  Yes 226 (62.8)

Household members seek health care when necessary

  No 124 (34.4)

  Yes 236 (65.6)

Household hunger level

  Little or no hunger 203 (56.4)

  Moderate or severe 157 (43.6)

Benefited from food supplementation program during pregnancy

  No 320 (88.9)

  Yes 40 (11.1)

Household socioeconomic status

  Poor (Socioeconomic category 1) 94 (26.1)

  Slightly better-off (Socioeconomic category 2) 266 (73.9)
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One such strategy is the use of mobile health clinics. 
For example the global health organization, i.e., Partners 
in Health, has used mobile clinics to deliver healthcare 
in remote villages in the Northern province of Rwanda 
[40]. Mobile clinics have also been used in Rwanda to 
deliver vaccines during the COVID-19 pandemic [41]. 
The Mobile clinics have been found to be an acceptable 
strategy to deliver and enhance coverage of ANC ser-
vices in different countries such as The Gambia [42] and 
India [43], although research highlighted the need to pay 
attention on the quality of service provided through this 
model [44].

Our finding of a positive association between maternal 
education and achieving the recommended four ANC 
visits aligns with prior studies in low- and middle-income 
countries [18, 45]. It is well-known that mothers with 
higher level of education are also more likely to use health 
care services [46]. Maternal education is recognized as 

a key health resource that benefits the health of moth-
ers and their children because educated mothers are 
more knowledgeable and more likely to understand the 
benefits of seeking health care services than mothers 
with a low level of education [47]. This underscores the 
need to increase the formal educational level of women 
in Rwanda and to explore educational opportunities for 
women with primary education or lower. Evidence shows 
that Rwanda has achieved remarkable success in increas-
ing access to education, with a net primary school enrol-
ment standing at 97% [48]; however, the majority of the 
children finish primary education with insufficient liter-
acy and numeracy skills [49] and this can hinder women 
with only primary education level from taking advantage 
of or assimilating health messages received through dif-
ferent media platforms. Supporting women to attain at 
least secondary education level may have the potential to 
enhance uptake of ANC services in Rutsiro district.

Table 2  Factors associated with achieving the recommended four ANC visits (N = 360)

cOR Crude odds ratio, aOR Adjusted odds ratio, CI Confidence interval, ANC Antenatal care

Variables cOR (95% CI) P-value aOR (95% CI) P-value

Distance (km) 0.84 (O.70, 0.99) 0.042 0.81 (0.67, 0.97) 0.024
Marital status 0.033 0.23

  Single/widowed/divorced Ref Ref

  Married/partner 1.87 (1.05, 3.34) 1.51 (0.77, 2.95)

Maternal age group (years) 0.09 0.70

  < 24 Ref Ref

  25–29 1.18 (0.68, 2.07) 0.96 (0.48, 1.89)

  ≥ 30 0.68 (0.41, 1.14) 0.72 (0.31, 1.68)

Child birth order 0.13 0.48

  1st birth Ref Ref

  2nd birth 1.07 (0.62, 1.84) 1.53 (0.76, 3.09)

  3rd and above 0.66 (0.40, 1.09) 1.28 (0.49, 3.39)

Maternal education level 0.007 0.038
  Primary education or less Ref Ref

  Some secondary education 2.01 (1.23, 3.71) 1.90 (1.04, 3.47)

Household size (continuous) 0.87 (0.77, 0.99) 0.036 0.99 (0.82, 1.19) 0.87

Number of children under 5 (continuous) 0.66 (0.43, 1.00) 0.051 0.70 (0.42, 1.18) 0.18

Household members always seek health care when necessary 0.016 0.041
  No Ref Ref

  Yes 1.77 (1.11, 2.83) 1.70 (1.02, 2.81)

Household hunger 0.094 0.85

  Little or no hunger Ref Ref

  Moderate or severe 0.68 (0.45, 1.07) 0.95 (0.58, 1.57)

Benefited from food supplementation program during pregnancy 0.47 0.12

  No Ref Ref

  Yes 1.27 (0.66, 2.44) 1.88 (0.85, 4.14)

Household socioeconomic status 0.013 0.028
  Poor (Socioeconomic category 1) Ref Ref

  Slightly better off (Socioeconomic category 2) 1.93 (1.15, 3.25) 2.13 (1.09, 4.17)
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Our results on the association between socioeconomic 
status and achieving the recommended ANC visits are 
consistent with previous studies across sub-Saharan 
Africa, which have shown that socioeconomic status is 
associated with maternal health care use [50, 51]. In a 
qualitative study on barriers and solutions for timely ini-
tiation of ANC in the Rwanda’s capital city, Kigali, pov-
erty and challenges to related to health insurance were 
found to be among barriers to initiating ANC [33]. In 
1999/2000, Rwanda put in place a social health protec-
tion system which consists of community-based health 
insurance (CBHI), also known as Mutuelle de Santé, to 
improve financial access to health services, including pre- 
and postnatal care services [52]. While women covered 
by the CBHI do not pay for attending ANC services, fam-
ilies still incur secondary costs such as costs for travelling 
(which may increase when a pregnant woman is accom-
panied), co-payments, or opportunity costs from missed 
days of work [33, 53]. Given that these costs increase 
with the number of ANC visits, they can represent a 
significant barrier to achieving the recommended ANC 
regimen. This calls for strategies to improve the house-
hold socioeconomic status of pregnant women in Rut-
siro district, with a particular focus on those from poor 
households.

In the multivariate regression there is a positive asso-
ciation between participants’ report that their household 
members always seek health care when necessary and 
achieving the recommended ANC visits. In this asso-
ciation, health care seeking is likely a proxy for a num-
ber of factors which have been shown to be associated 
with seeking health care both in general and antenatal 
care. For example, in Rwanda, having full health care 
coverage is associated with health care utilization [54] 
and although ANC visits are free [23], Påfs et. al. found 
that some women had the perception that health insur-
ance was also needed for ANC visits or procedures [23]. 
In addition, household resources can facilitate access to 
health care including ANC, e.g. support within the family 
[55, 56], or community networks [57]. Engagement with 
the health system has been suggested as a facilitator for 
access [57] and perceived lack of quality care or lack of 
respect from health professionals reported as a barrier 
[55, 57, 58]. Qualitative research needs to be carried out 
to fully understand the relevance of these factors in the 
study district and Rwanda in general. Addressing them 
will encourage use of health care by all, including ANC 
visits.

Strengths and limitations
Strengths of the current study include its use of measured 
distance to examine the relationship between distance 
and ANC utilization. There are a number of limitations 

in this study. Firstly, the present study leveraged on avail-
ability of data from the main cross-sectional study, and 
this did not permit us to explore other factors such as 
intra-household dynamics (e.g. women’s resource con-
trol and bargaining skills) which may be associated with 
achieving the recommended four ANC visits in the stud-
ied district. Secondly, we acknowledge that straight-line 
distances used in the present study may not accurately 
capture the actual distance travelled by pregnant women 
to reach health facilities as people rarely reach their des-
tinations along a straight line [59]. However, research has 
shown that straight-line distances are reasonable proxies 
for assessing physical accessibility of health services [60, 
61]. Additionally, several studies have found that Euclid-
ean distances and the distances obtained using complex 
methodologies such as road-network analysis are highly 
correlated, and researchers argued that substituting one 
for the other is unlikely to have substantial impact on 
analytical results [61–64]. Nevertheless, we recommend 
further validation studies using advanced techniques 
to determine travel distances and to assess the relation-
ship between distance and attendance to ANC service. 
Thirdly, common to cross-sectional studies, the reliance 
on maternal recall may be prone to bias.

Conclusion
Findings from the present study show that travel dis-
tances to health facilities, coupled with socio-economic 
constraints, including low education and poverty are 
associated with not achieving the recommended ANC 
regimen. These findings suggest the need for innovative 
strategies to decrease distance by bringing ANC services 
closer to pregnant women and to enhance their ANC 
seeking behaviours. Interventions should also focus on 
supporting women to attain at least secondary education 
level as well as improving the household socioeconomic 
status of pregnant women, with a particular focus on 
women from poor households.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12884-​023-​05384-0.

Additional file 1: Supplementary file 1. The study area map illustrating 
the location of the surveyed households as well the corresponding near-
est health facilities in Rutsiro district in Rwanda.

Acknowledgements
We are grateful to the study participant mothers for their valuable time. 
Community health workers and the research assistant, Mr Jules Ihorere, have 
provided logistical support and are deeply appreciated.

Authors’ contributions
T.D., J.L.W., T.R. and L.B. conceptualized the study. T.D. collected data, analysed 
data, and wrote the original draft; T.D., M.M., and T.R. contributed with data 
analysis. M.M prepared the supplementary file. P.O.I. and J.A., reviewed and 

https://doi.org/10.1186/s12884-023-05384-0
https://doi.org/10.1186/s12884-023-05384-0


Page 8 of 9Dusingizimana et al. BMC Pregnancy and Childbirth           (2023) 23:69 

edited the first draft. All authors critically reviewed, edited subsequent drafts 
of the manuscript, and interpreted the findings. All authors have read and 
approved the manuscript.

Funding
This research was conducted as part of the first author’s doctoral research 
funded by the New Zealand (NZ) Scholarships. Additional funding was 
obtained from the Massey University. Content is solely the responsibility of the 
authors and does not represent the official views of the NZ Scholarships or the 
Massey University.

Availability of data and materials
The data that support the findings of the current study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Institutional Review Board of the University of 
Rwanda’s College of Medicine and Health Sciences (Reference number: 003/
CMHS IRB/2017), and Massey University Human Ethics Committee (Refer-
ence number: SOA 17/67). Permission to collect data was also obtained from 
Rutsiro District Public Health Office. Oral informed consent was obtained from 
all participants. Verbal form of informed consent to participate was approved 
by the Institutional Review Board of the University of Rwanda’s College of 
Medicine and Health Sciences and Massey University Human Ethics Commit-
tee. All methods were performed in accordance with the relevant guidelines 
and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Food Science and Technology, College of Agriculture, 
Animal Sciences and Veterinary Medicine, University of Rwanda, P.O. Box 210, 
Musanze, Rwanda. 2 School of Agriculture and Environment, Massey Univer-
sity, Tennent Drive, Palmerston North 4442, New Zealand. 3 School of Food 
and Advanced Technology, Massey University, Tennent Drive, Palmerston 
North 4442, New Zealand. 4 Department of Nutrition, Institute of Basic Medical 
Sciences, University of Oslo, Oslo 0317, Norway. 5 Department of Haematology, 
Oslo University Hospital, Oslo 0424, Norway. 6 Division of Human Nutrition, 
Faculty of Medicine and Health Sciences, Stellenbosch University, Tyger-
berg 7505, South Africa. 7 Department of Geosciences and Natural Resource 
Management, University of Copenhagen, Copenhagen, Denmark. 8 Centre 
for Geographic Information Systems and Remote Sensing, College of Science 
and Technology, University of Rwanda, P.0. Box 3900, Kigali, Rwanda. 9 Human 
Nutrition and Dietetics Department, College of Medicine and Health Sciences, 
University of Rwanda, P.O. Box 3286, Kigali, Rwanda. 

Received: 21 August 2022   Accepted: 16 January 2023

References
	1.	 Neupane S, Doku DT. Association of the quality of antenatal care with 

neonatal mortality: meta-analysis of individual participant data from 60 
low- and middle-income countries. Int Health. 2019;11:596–604.

	2.	 Melrose EB. Maternal deaths at King Edward VIII Hospital, Durban. A 
review of 258 consecutive cases. S Afr Med J. 1984;65:161–5.

	3.	 Kwast BE, Bekele M, Yoseph S, et al. Confidential enquiries into maternal 
deaths in Addis Ababa, Ethiopia 1981–1983. J Obstet Gynaecol East Cent 
Africa. 1989;8:75–82.

	4.	 Oyeneyin L, van den Akker T, Durojaiye O, et al. Confidential enquiries 
into maternal deaths in Ondo State, Nigeria – a comparative analysis. 
BMC Pregnancy Childbirth. 2019;19:514.

	5.	 Bauserman M, Lokangaka A, Thorsten V, et al. Risk factors for maternal 
death and trends in maternal mortality in low- and middle-income 
countries: a prospective longitudinal cohort analysis. Reprod Health. 
2015;12:S5.

	6.	 Shiferaw K, Mengiste B, Gobena T, et al. The effect of antenatal care on 
perinatal outcomes in Ethiopia: a systematic review and meta-analysis. 
PLos One. 2021;16:e0245003 Public Library of Science.

	7.	 Tekelab T, Chojenta C, Smith R, et al. The impact of antenatal care on 
neonatal mortality in sub-Saharan Africa: a systematic review and meta-
analysis. PLoS One. 2019;14:e0222566.

	8.	 UNICEF. Antenatal care. UNICEF DATA; 2021. https://​data.​unicef.​org/​topic/​
mater​nal-​health/​anten​atal-​care/. Accessed July 2022.

	9.	 Republic of Rwand. National Reproductive Health Policy. 2003. http://​
www.​afric​anchi​ldfor​um.​org/​clr/​policy%​20per%​20cou​ntry/​rwanda/​
rwanda_​repro​ducti​vehea​lth_​2003_​en.​pdf. Accessed July 2022.

	10.	 Tunçalp Ӧ, Pena-Rosas JP, Lawrie T, et al. WHO recommendations on ante-
natal care for a positive pregnancy experience—going beyond survival. 
BJOG. 2017;124:860–2.

	11.	 Bucagu M. Improving maternal health in Rwanda: the role of community-
based interventions: a systematic review (2005–2015). OMICS Interna-
tional. https://​www.​omics​online.​org/​open-​access/​impro​ving-​mater​
nal-​health-​in-​rwanda-​the-​role-​of-​commu​nityb​asedi​nterv​entio​ns-a-​syste​
matic-​review-​20052​015-​2161-​0711-​10004​34.​php?​aid=​73872. Accessed 
May 2022.

	12.	 Kalk A, Paul FA, Grabosch E. ‘Paying for performance’ in Rwanda: does it 
pay off? Trop Med Int Health. 2010;15:182–90.

	13.	 Schmidt CN, Butrick E, Musange S, et al. Towards stronger antenatal 
care: Understanding predictors of late presentation to antenatal services 
and implications for obstetric risk management in Rwanda. PLoS One. 
2021;16:e0256415.

	14.	 National Institute of Statistics of Rwanda (NISR), Rwanda, Ministry of 
Health (MOH), Rwanda & ICF International. Rwanda demographic and 
health survey 2019–20. Kigali and Rockville: NISR and ICF; 2020.

	15.	 National Institute of Statistics of Rwanda (NISR), Rwanda, Ministry of 
Health (MOH), Rwanda & ICF International. Rwanda demographic and 
health survey 2010. Calverton: NISR, MOH and ICF International; 2012.

	16.	 World Health Organization. WHO recommendations on antenatal care 
for a positive pregnancy experience. Geneva: World Health Organization; 
2016.

	17.	 Konje ET, Magoma MTN, Hatfield J, et al. Missed opportunities in 
antenatal care for improving the health of pregnant women and new-
borns in Geita district. Northwest Tanzania BMC Pregnancy Childbirth. 
2018;18:394.

	18.	 Simkhada B, Teijlingen ER, Porter M, et al. Factors affecting the utiliza-
tion of antenatal care in developing countries: systematic review of the 
literature. J Adv Nurs. 2008;61:244–60.

	19.	 Masters SH, Burstein R, Amofah G, et al. Travel time to maternity care and 
its effect on utilization in rural Ghana: a multilevel analysis. Soc Sci Med. 
2013;93:147–54.

	20.	 Tanser F, Gijsbertsen B, Herbst K. Modelling and understanding 
primary health care accessibility and utilization in rural South Africa: 
an exploration using a geographical information system. Soc Sci Med. 
2006;63:691–705.

	21.	 Prudhomme O’Meara W, Platt A, Naanyu V, et al. Spatial autocorrelation 
in uptake of antenatal care and relationship to individual, household and 
village-level factors: results from a community-based survey of pregnant 
women in six districts in western Kenya. Int J Health Geogr. 2013;12:55.

	22.	 Kyei NNA, Campbell OMR, Gabrysch S. The influence of distance and level 
of service provision on antenatal care use in Rural Zambia. PLoS One. 
2012;7:e46475 Belizan JM, editor.

	23.	 Påfs J, Musafili A, Binder-Finnema P, et al. ‘They would never receive you 
without a husband’: Paradoxical barriers to antenatal care scale-up in 
Rwanda. Midwifery. 2015;31:1149–56.

	24.	 Manzi A, Munyaneza F, Mujawase F, et al. Assessing predictors of delayed 
antenatal care visits in Rwanda: a secondary analysis of Rwanda demo-
graphic and health survey 2010. BMC Pregnancy Childbirth. 2014;14:290.

	25.	 Government of Rwanda, Rutsiro District. Local Economic Development 
(LED): seven year strategy for Rutsiro District 2017–2024. 2017.

	26.	 MINAGRI. Environmental and social impact assessment and environmen-
tal and social management plan for indicative feeder. 2018.

https://data.unicef.org/topic/maternal-health/antenatal-care/
https://data.unicef.org/topic/maternal-health/antenatal-care/
http://www.africanchildforum.org/clr/policy%20per%20country/rwanda/rwanda_reproductivehealth_2003_en.pdf
http://www.africanchildforum.org/clr/policy%20per%20country/rwanda/rwanda_reproductivehealth_2003_en.pdf
http://www.africanchildforum.org/clr/policy%20per%20country/rwanda/rwanda_reproductivehealth_2003_en.pdf
https://www.omicsonline.org/open-access/improving-maternal-health-in-rwanda-the-role-of-communitybasedinterventions-a-systematic-review-20052015-2161-0711-1000434.php?aid=73872
https://www.omicsonline.org/open-access/improving-maternal-health-in-rwanda-the-role-of-communitybasedinterventions-a-systematic-review-20052015-2161-0711-1000434.php?aid=73872
https://www.omicsonline.org/open-access/improving-maternal-health-in-rwanda-the-role-of-communitybasedinterventions-a-systematic-review-20052015-2161-0711-1000434.php?aid=73872


Page 9 of 9Dusingizimana et al. BMC Pregnancy and Childbirth           (2023) 23:69 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	27.	 National Institute of Statistics of Rwanda. Comprehensive food security 
and vulnerability analysis 2018. 2018.

	28.	 Dusingizimana T, Weber J, Ramilan T, Iversen P, Brough L. An empirical 
study of factors associated with height-for-age z-scores of children aged 
6−23 months in northwest Rwanda: The role of care practices related to 
child feeding and health. Br J Nutr. 2021;126:1203–14.

	29.	 Rwanda Governance Board. Concept paper Ubudehe Categorisation. 
n.d. http://​hgs.​rgb.​rw/​wp-​conte​nt/​uploa​ds/​2021/​06/​Conce​pt-​paper-​
Ubude​he-​categ​oriza​tion-​300514.​pdf . Accessed July 2022.

	30.	 Dimagi CommCare. CommCare by Dimagi. Data Collection App. 
2022. https://​www.​dimagi.​com/​commc​are/ . Accessed July 2022.

	31.	 Ballard T, Coates J, Swindale A, et al. Household hunger scale: indicator 
definition and measurement guide. Washington DC: Food and Nutrition 
Technical Assistance II Project, FHI 360; 2011.

	32.	 Olney D, Arsenault J. Stunting reduction strategies in Rwanda. 2020. 
https://​snv.​org/​assets/​explo​re/​downl​oad/​strat​egies_​to_​reduce_​stunt​
ing_​in_​rwanda_​aug._​10.​pdf. Accessed July 2022.

	33.	 Hagey J, Rulisa S, Pérez-Escamilla R. Barriers and solutions for timely 
initiation of antenatal care in Kigali, Rwanda: Health facility professionals’ 
perspective. Midwifery. 2014;30:96–102.

	34.	 Daniel R Feikin, Daniel R. Feikin, Daniel R Feikin, et al. The impact of 
distance of residence from a peripheral health facility on pediatric health 
utilisation in rural western Kenya. Trop Med Int Health. 2009;14:54–61.

	35.	 Buor D. Analysing the primacy of distance in the utilization of health 
services in the Ahafo-Ano South district, Ghana. Int J Health Plan Manag. 
2003;18:293–311.

	36.	 Garchitorena A, Ihantamalala FA, Révillion C, et al. Geographic barriers to 
achieving universal health coverage: evidence from rural Madagascar. 
Health Policy Plan. 2021;36:1659–70 Oxford University Press.

	37.	 Huerta Munoz U, Källestål C. Geographical accessibility and spatial 
coverage modeling of the primary health care network in the Western 
Province of Rwanda. Int J Health Geogr. 2012;11:40.

	38.	 Republic of Rwanda. Strengthening health systems. Evidence-informed 
approaches and lessons learned from Rwanda. 2017.

	39.	 MSA Worldwide. Private and public partnership to increase access 
to healthcare services in Rwanda. MSA Worldwide Franchise Library. 
2018. https://​www.​msawo​rldwi​de.​com/​blog/​priva​te-​and-​public-​partn​
ership-​to-​incre​ase-​access-​to-​healt​hcare-​servi​ces-​in-​rwanda/ . Accessed 
May 2022.

	40.	 Bacher A. Partners In Health Mobile Clinic in Rural Rwanda – Health and 
Solidarity. 2009. https://​bache​rsblog.​com/​partn​ers-​in-​healt​hmobi​le-​
clinic-​in-​rural-​rwanda-​health-​and-​solid​arity/. Accessed: July 2022.

	41.	 Kagina A. Covid-19: RBC deploys mobile clinic to boost vaccination drive. 
Rwanda: The New Times; 2022.

	42.	 Fox-Rushby JA, Foord F. Costs, effects and cost-effectiveness analysis of 
a mobile maternal health care service in West Kiang, The Gambia. Health 
Policy. 1996;35:123–43.

	43.	 Kojima N, Krupp K, Ravi K, et al. Implementing and sustaining a mobile 
medical clinic for prenatal care and sexually transmitted infection preven-
tion in rural Mysore. India BMC Infect Dis. 2017;17:189.

	44.	 Phillips E, Stoltzfus RJ, Michaud L, et al. Do mobile clinics provide 
high-quality antenatal care? A comparison of care delivery, knowledge 
outcomes and perception of quality of care between fixed and mobile 
clinics in central Haiti. BMC Pregnancy Childbirth. 2017;17:361.

	45.	 Anaba EA, Alor SK, Badzi CD. Utilization of antenatal care among adoles-
cent and young mothers in Ghana; analysis of the 2017/2018 multiple 
indicator cluster survey. BMC Pregnancy Childbirth. 2022;22:544.

	46.	 Fletcher JM, Frisvold DE. Higher education and health investments: 
does more schooling affect preventive health care use? J Hum Cap. 
2009;3:144–76.

	47.	 Engle PL, Menon P, Haddad L. Care and nutrition: concepts and measure-
ment. World Dev. 1999;27:1309–37.

	48.	 USAID. Education. 2017. https://​www.​usaid.​gov/​rwanda/​educa​
tion. Accessed May 2022.

	49.	 USAID. Literacy, language and learning initiative (L3). Rwanda national 
reading and mathematics assessment baseline report. 2014.

	50.	 McTavish S, Moore S, Harper S, et al. National female literacy, individual 
socio-economic status, and maternal health care use in sub-Saharan 
Africa. Soc Sci Med. 2010;71:1958–63.

	51.	 Ensor T, Cooper S. Overcoming barriers to health service access and 
influencing the demand side through purchasing. 2004. https://​openk​
nowle​dge.​world​bank.​org/​handle/​10986/​13791. Accessed May 2022.

	52.	 International Labor Office (ILO) Social Protection Department. Rwanda: 
progress towards Universal Health Coverage. 2016.

	53.	 Hitimana R, Lindholm L, Krantz G, et al. Cost of antenatal care for the 
health sector and for households in Rwanda. BMC Health Serv Res. 
2018;18:262.

	54.	 Kagabo DM, Kirk CM, Bakundukize B, et al. Care-seeking patterns among 
families that experienced under-five child mortality in rural Rwanda. PLoS 
One. 2018;13:e0190739.

	55.	 Dahab R, Sakellariou D. Barriers to accessing maternal care in low income 
countries in Africa: a systematic review. Int J Environ Res Public Health. 
2020;17:4292.

	56.	 Mutowo J, Yazbek M, van der Wath A, et al. Barriers to using antena-
tal care services in a rural district in Zimbabwe. Int J Africa Nurs Sci. 
2021;15:100319.

	57.	 Snavely ME, Oshosen M, Msoka EF, et al. ‘If you have no money, you might 
die’: a qualitative study of sociocultural and health system barriers to care 
for decedent febrile inpatients in Northern Tanzania. Am J Trop Med Hyg. 
2020;103:494–500.

	58.	 Nyathi L, Tugli AK, Tshitangano TG, et al. Investigating the accessibility fac-
tors that influence antenatal care services utilisation in Mangwe district, 
Zimbabwe. Afr J Prim Health Care Fam Med. 2017;9:1337.

	59.	 Hsu Y-HE, Lin W, Tien JJ, et al. Measuring inequality in physician distribu-
tions using spatially adjusted Gini coefficients. Int J Qual Health Care. 
2016;28:657–64.

	60.	 Al-Taiar A, Clark A, Longenecker JC, et al. Physical accessibility and utiliza-
tion of health services in Yemen. Int J Health Geogr. 2010;9:38.

	61.	 Boscoe FP, Henry KA, Zdeb MS. A Nationwide Comparison of Driving 
Distance Versus Straight-Line Distance to Hospitals. Profess Geogr. 
2009;64:188–96.

	62.	 Martin D, Wrigley H, Barnett S, et al. Increasing the sophistication 
of access measurement in a rural healthcare study. Health Place. 
2002;8:3–13.

	63.	 Jordan H, Roderick P, Martin D, et al. Distance, rurality and the need for 
care: access to health services in South West England. Int J Health Geogr. 
2004;3:21.

	64.	 Apparicio P, Abdelmajid M, Riva M, et al. Comparing alternative 
approaches to measuring the geographical accessibility of urban health 
services: distance types and aggregation-error issues. Int J Health Geogr. 
2008;7:7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://hgs.rgb.rw/wp-content/uploads/2021/06/Concept-paper-Ubudehe-categorization-300514.pdf
http://hgs.rgb.rw/wp-content/uploads/2021/06/Concept-paper-Ubudehe-categorization-300514.pdf
https://www.dimagi.com/commcare/
https://snv.org/assets/explore/download/strategies_to_reduce_stunting_in_rwanda_aug._10.pdf
https://snv.org/assets/explore/download/strategies_to_reduce_stunting_in_rwanda_aug._10.pdf
https://www.msaworldwide.com/blog/private-and-public-partnership-to-increase-access-to-healthcare-services-in-rwanda/
https://www.msaworldwide.com/blog/private-and-public-partnership-to-increase-access-to-healthcare-services-in-rwanda/
https://bachersblog.com/partners-in-healthmobile-clinic-in-rural-rwanda-health-and-solidarity/
https://bachersblog.com/partners-in-healthmobile-clinic-in-rural-rwanda-health-and-solidarity/
https://www.usaid.gov/rwanda/education
https://www.usaid.gov/rwanda/education
https://openknowledge.worldbank.org/handle/10986/13791
https://openknowledge.worldbank.org/handle/10986/13791

	Predictors for achieving adequate antenatal care visits during pregnancy: a cross-sectional study in rural Northwest Rwanda
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study settings
	Study design and participants
	Data collection
	Study variables
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


