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Abstract 

Background  One of the pivotal determinants of maternal and neonatal health outcomes hinges on the choice 
of place of delivery. However, the decision to give birth within the confines of a health facility is shaped by a com‑
plex interplay of sociodemographic, economic, cultural, and healthcare system-related factors. This study examined 
the predictors of health facility delivery among women in Madagascar.

Methods  We used data from the 2021 Madagascar Demographic and Health Survey. A total of 9,315 women who 
had a health facility delivery or delivered elsewhere for the most recent live birth preceding the survey were con‑
sidered in this analysis. Descriptive analysis, and multilevel regression were carried out to determine the prevalence 
and factors associated with health facility delivery. The results were presented as frequencies, percentages, crude 
odds ratios and adjusted odds ratios (aORs) with corresponding 95% confidence intervals (CIs), and a p-value < 0.05 
was used to declare statistical significance.

Results  The prevalence of health facility delivery was 41.2% [95% CI: 38.9–43.5%]. In the multilevel analysis, women 
aged 45–49 [aOR = 2.14, 95% CI = 1.34–3.43], those with secondary/higher education [aOR = 1.62, 95% CI = 1.30–2.01], 
widowed [aOR = 2.25, 95% CI = 1.43–3.58], and those exposed to mass media [aOR = 1.18, 95% CI = 1.00-1.39] had 
higher odds of delivering in health facilities compared to those aged 15-49, those with no formal education, women 
who had never been in union and not exposed to mass media respectively. Women with at least an antenatal care 
visit [aOR = 6.95, 95% CI = 4.95–9.77], those in the richest wealth index [aOR = 2.74, 95% CI = 1.99–3.77], and women 
who considered distance to health facility as not a big problem [aOR = 1.28, 95% CI = 1.09–1.50] were more likely 
to deliver in health facilities compared to those who had no antenatal care visit. Women who lived in communities 
with high literacy levels [aOR = 1.54, 95% CI = 1.15–2.08], and women who lived in communities with high socio‑
economic status [aOR = 1.72, 95% CI = 1.28–2.31] had increased odds of health facility delivery compared to those 
with low literacy levels and in communities with low socioeconomic status respectively.
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Introduction
A profound event that significantly has far-reaching 
implications for the health and well-being of women is 
childbirth. According to estimates, over 40% of all preg-
nancies may experience some form of complication 
[1]. The availability of emergency obstetric treatment 
inside healthcare facilities  and the presence of trained 
birth attendants (TBAs) are acknowledged as critical 
components in lowering the incidence of maternal and 
neonatal  mortality rates  globally. Therefore, it is most 
convenient for a woman to give birth in a health facility 
where any problems that may arise are quickly resolved 
[1–6].

Maternal and child health is a major concern in many 
low- and middle-income countries (LMICs), with a 
focused commitment to enhancing access to skilled birth 
attendance and reducing maternal and neonatal mortal-
ity rates [7]. One of the pivotal determinants of maternal 
and neonatal health outcomes hinges on the choice of 
place of delivery [8]. However, many women in the repro-
ductive age in LMICs continue to experience challenges 
in obtaining and using maternal healthcare services such 
as pregnancy and delivery. As a result, they choose to 
give birth at home with the help of a TBA rather than in 
a health facility under the supervision of a skilled health 
professional [9, 10].

Health facility delivery, often overseen by skilled birth 
attendants, is considered the cornerstone of safe mother-
hood practices globally [2–4]. This choice ensures access 
to timely medical interventions capable of addressing 
complications during childbirth, thereby reducing the 
risks of maternal and neonatal mortality. However, the 
decision to give birth at a healthcare facility is determined 
by a complex interaction of sociodemographic, economic, 
cultural, and healthcare system-related variables [3, 5, 6].

Over the last two decades, Madagascar’s maternal 
mortality ratio (MMR) has dropped from 658 to 392 
deaths per 100,000 live births [11, 12]. Previous studies 
and surveys, however, have highlighted obstetric issues 
caused by home births supported by TBAs, low health 

insurance subscriptions, and insufficient medical staff 
and equipment as the major reasons for the high MMR in 
Madagascar [13]. As a result, maternal mortality in Mad-
agascar continues to be a public health issue [14]. Access 
to health care facilities, on the other hand, remains a 
serious challenge in Madagascar, where health staff are 
unevenly dispersed and the majority of people live in 
extremely rural and difficult-to-reach locations with poor 
road and communication networks [15].

This study examined  the predictors of health facility 
delivery in Madagascar, drawing from the wealth of data 
painstakingly collected through the Madagascar Demo-
graphic and Health Survey (MDHS). By delving into the 
intricate web of factors underpinning this pivotal choice, 
this research seeks to contribute significantly to the dis-
course on maternal and child health within the context 
of Madagascar. Furthermore, this study will provide key 
evidence that can be used by policymakers and program 
managers to design and implement interventions tai-
lored to increasing the prevalence of health facility deliv-
eries and ameliorating overall maternal and neonatal 
outcomes.

Materials and methods
Study area
Madagascar is the fifth-largest island, situated on the 
southeastern coast of sub-Saharan Africa (SSA), with 
a land area of over 587,041 square kilometers. Antana-
narivo is the capital city, and the country had a popula-
tion of about 28 million as of 2020. Madagascar has a life 
expectancy of 63 years and 68 years for men and women, 
respectively [16]. Madagascar has witnessed a decline in 
fertility, from 6.1 children per woman in 1992 to 4.3 chil-
dren per woman in 2021. Forty-seven (47) children out of 
1,000 live births die before their first birthday, and 1 in 13 
dies before reaching age 5 [17].

As of 2019, Madagascar’s healthcare was under four 
different types of delivery systems: basic health centres; 
district hospitals; regional hospitals; and university hos-
pitals. There were 824 and 124 private health dispensary 

Conclusion  The prevalence of health facility delivery among women in Madagascar is low in this study. The find‑
ings of this study call on stakeholders and the government to strengthen the healthcare system of Madagascar using 
the framework for universal health coverage. There is also the need to implement programmes and interventions 
geared towards increasing health facility delivery among adolescent girls and young women, women with no formal 
education, and those not exposed to media. Also, consideration should be made to provide free maternal health 
care and a health insurance scheme that can be accessed by women in the poorest wealth index. Health facili‑
ties should be provided at places where women have challenges with distance to other health facilities. Education 
on the importance of antenatal care visits should also be encouraged, especially among women with low literacy 
levels and in communities with low socioeconomic status.

Keywords  Madagascar, Demographic and Health Survey (DHS), Health facility, Delivery, Universal health coverage, 
Health insurance
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facilities and clinics respectively; 22 university hospitals; 
99 district hospitals; 16 regional hospitals; and 2,710 
basic health centers. The Ministry of Public Health is the 
central coordinator of health services; however, there are 
regional and district health offices that implement and 
supervise health programmes [18, 19]. The health system 
in Madagascar is largely dependent on donor funding 
from the United Nations International Children’s Emer-
gency Fund (UNICEF), the World Health Organization 
(WHO), the United Nations Population Fund (UNFPA), 
and the United States Agency for International Devel-
opment (USAID). Hence, it is challenged with equitable 
healthcare financing and access, a robust health informa-
tion system, and research for efficient planning [20].

Data source and study population
This study used data from the 2021 MDHS. The MDHS, 
conducted periodically, offers an invaluable repository of 
data for in-depth investigation into this critical facet of 
reproductive healthcare within the country. The National 
Institute of Statistics (INSTAT), in collaboration with the 
Ministry of Public Health, performed the fifth edition 
of the MDHS in 2021. It monitors and assesses national 
development plans and programmes, as well as the Sus-
tainable Development Goals (SDGs) [17]. The DHS is a 
five-year nationally representative study undertaken in a 
number of LMICs. Through interviews with women of 
reproductive age (15–49 years), it focuses primarily on 
maternal and child health. From March through July of 
2021, this data were acquired using a stratified sampling 
technique. The overall sample size for this survey was 
18,869 women aged 15–49 from 20,510 homes who were 
present the night before the survey. The MDHS sampling 
method is well documented elsewhere [17]. The MDHS 
uses standardised techniques for sampling, questionnaire 
development, data collection, cleaning, coding, and anal-
ysis. Details of the methodology, instruments, instrument 
pretesting, training, and recruitment of enumerators are 
recorded in the 2021 MDHS final report [17]. The data-
set may be downloaded for free at:  https://​dhspr​ogram.​
com/​data/​datas​et/​Madag​ascar_​Stand​ard-​DHS_​2021.​
cfm?​flag=1. Figure  1 below is a framework showing the 
sampling procedure for selecting the study participants.

Description of variables
Dependent variables
The dependent variable was whether a woman had a 
health facility delivery or delivered elsewhere for the 
most recent live birth preceding the 2021 MDHS. As the 
outcome variable, we recoded “place of delivery” as either 
“health facility delivery” = ‘1’ (when the birth occurred at 
a hospital, health center, or health post) or “home deliv-
ery = ‘0’ (where the birth occurred at the respondent’s 

home or any other place). Women who replied “other” 
were not included in the analysis.

Conceptual framework for health facility delivery
In order to select variables that are associated health 
facility delivery among women in Madagascar, the 
authors adapted the Andersen’s Framework of Healthcare 
Services Utilisation Model. The authors used the fourth 
version of the framework that was developed in 1990 
[21]. This model postulates that three factors influence a 
woman to consider the use of a healthcare service. These 
characteristics are (1) predisposing factors; (2) enabling 
factors; and (3) need for care factors [21].

The predisposing factors are the characteristics that 
promote or impede the use of a healthcare service [22]. 
These characteristics are social structures, health beliefs, 
and demographics, including age, education, occupation, 
parity, religion, and other factors [21]. Another character-
istic proposed in this model is the enabling characteristic, 
which is related to the logistical aspects that influence the 
use of a healthcare service. These characteristics include 
wealth, health insurance coverage, access to healthcare, 
place of residence, and other factors [21]. The need for 
care factors are the last characteristic that is proposed in 
the fourth phase of the model. The need for care  factors 
are the most immediate cause of health service use [21]. 
Based on studies on existing literature on  health facility 
delivery [23–28], this model was used to select the fac-
tors associated with health facility delivery. Figure 2 below 
is the conceptual framework adapted from Andersen’s 
healthcare services utilisation model.

Independent variables
Age, education, marital status, employment status, religion, 
terminated pregnancy, parity, antenatal care (ANC) visits, 
sex of household head, health insurance coverage, wealth 
index, and mass media were included in the analysis. Other 
variables include permission to go, problem with  money 
needed for treatment, problem with  distance to health 
facility, problem with  wanting to go alone, place of resi-
dence, community literacy level, and community socioeco-
nomic status.

Operational definitions
Mass media
Mass media included listening to radio, watching televi-
sion, and reading newspapers and magazines. These three 
variables had the same response options: “not at all”, “less 
than once a week”, and “at least once a week”. Based on 
the literature, we grouped the response options into “no,” 
which meant no mass media exposure (not at all), and 
“yes,” which meant mass media exposure (less than once 
a week and at least once a week) [29, 30].

https://dhsprogram.com/data/dataset/Madagascar_Standard-DHS_2021.cfm?flag=1
https://dhsprogram.com/data/dataset/Madagascar_Standard-DHS_2021.cfm?flag=1
https://dhsprogram.com/data/dataset/Madagascar_Standard-DHS_2021.cfm?flag=1
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Community literacy level
The proportion of women aged 15–49 who could either 
read and write only.

Community socioeconomic status
Community socioeconomic status was assessed based on 
household wealth. We utilized principal component 
analysis to assess the number of women who were in the 

Number of clusters= 657

Number of households= 20,510

Number of women sampled= 18,869

Women with the most recent live birth

(n=9,315)

no response data= 

(n=9,554)

Health facility delivery

(n=3,833)

Home delivery

(n=5,482)

Fig. 1  Sampling procedure
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richest wealth quintile. A standardized score was estab-
lished with a mean score of 0 and a standard deviation. 
The scores were then split into three tertiles: 1 (least 
disadvantaged), 2 (middle disadvantaged), and 3 (most 
disadvantaged), with tertile 1 representing a better soci-
oeconomic position and tertile 3 representing a worse 
socioeconomic position [31].

Statistical analysis
Stata version 14.2 was used to analyse the data. Descrip-
tive, bivariate, and multilevel regression analyses were 
performed. The descriptive analysis was performed to 
describe the study sample. In the bivariate analysis, 
Pearson’s chi-square (X2) test was used to evaluate the 
relationships between health facility delivery and each 
of the study’s independent variables. Statistically signif-
icant variables in the bivariate analysis were moved to 
the multilevel regression model. Adjusted odds ratios 

(aORs) with 95% confidence intervals (CIs) were used 
to present the results of the multilevel regression. There 
was no evidence of collinearity among the explanatory 
variables, according to the variance inflation factor 
(VIF) multicollinearity test (mean VIF = 1.54, maxi-
mum VIF = 2.66, minimum VIF = 1.02).

Four models were constructed in Table  3. The first 
model (Model 0) was the empty model, which had no 
explanatory variable but showed the variance of the out-
come variable attributable to the distribution of the pri-
mary sampling units. The second model contained only 
the individual/household-level factors (Model 1), while 
Model 2 had only the community-level factors. The final 
model (Model 3) was a complete model that had both 
individual/household and community-level factors. The 
Stata command ‘melogit’ was used in fitting these mod-
els. Model comparison was also done using the Akaike’s 
Information Criterion (AIC) test. The study sample was 

Health facility delivery

Predisposing 

Characteristics

Need 

Characteristics

Enabling 

Characteristics

Age, marital 

status, education, 

employment 

status, parity, 

religion 

Permission to go, 

money needed for 

treatment, distance 

to health facility, 

wanting to go alone, 

place of residence, 

wealth index, health 

insurance coverage, 

mass media, ANC 

visits, community 

pregnancy 

termination

Fig. 2  Conceptual Framework
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weighted and the survey set command was used in the 
analyses to account for the survey’s complex nature and 
the generalizability of the findings.

Results
Prevalence of health facility delivery
The prevalence of health facility delivery among 
women in Madagascar was 41.2% [95% CI: 38.9–43.5%] 
(see Fig. 3).

Description of the study sample
In Table  1, we realized majority of the women (27.2%) 
were aged 20–24 while almost half of the women (43.9%) 
had primary education. Almost two-thirds (66.4%) were 
married women whereas about four in five (86.3%) of the 
women were working. Close to a third (33.1%) had four or 
more births, while more than half (57.7%) were exposed 
to mass media. About four in five women (89.2%) have 
had at least an ANC visit, and 97.2% were not covered by 
health insurance. A higher proportion (84.5% and 70.9%) 
of the women resided in the rural areas and were Chris-
tians respectively whereas most of the women (22.5%, 
84.7%, 64.3%, 69.4%) were in the poorest wealth quintile, 
had not a big problem asking for permission to go, dis-
tance to health facility and wanting to go alone respec-
tively. However, almost six in ten of the women (59.2%) 
had a big problem with money needed for treatment. 

More than half (55.9%) of the women were in low com-
munity socioeconomic status whereas more than a third 
(35.7%) were in medium community literacy level.

 Distribution of the independent variables accross health 
facility delivery
In the chi-square test results (Table  2), we realized 
that a higher proportion of women aged 30–34 (43.3%) 
had health facility delivery. Health facility delivery was 
highest among women with secondary or higher educa-
tion (60.4%) and widowed women (44.9%). Not-work-
ing women (49.8%), women with one birth (51.8%), and 
women exposed to mass media (51.8%) had the highest 
proportion of health facility deliveries. A higher pro-
portion of women with at least an ANC visit (45.4%) 
and health insurance coverage (81.6%) had health 
facility delivery compared with those with no ANC 
visit (6.4%) and no health insurance coverage (40.0%). 
Women who belonged to the richest wealth quintile 
(72.6%) and Muslims (56.8%) had the highest propor-
tion of health facility deliveries. Women who resided 
in urban areas (61.2%), had ever terminated preg-
nancy (44.3%), had no big problem asking permission 
to go to the health facility (41.9%), had no big problem 
with the money needed for treatment (47.9%), had no 
big with the distance to a health facility  (48.1%), and 
did), not have a big problem with not  wanting to go 
alone (45.6%). Women with high community literacy 

58.8%

41.2%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%

Home

Hospital

Prevalence of Health Facility Delivery

Fig. 3  Prevalence of health facility delivery, 2021 MDHS
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levels (58.9%) and high community socioeconomic sta-
tus (63.7%) had the highest proportion of health facility 
deliveries.

In Table  2, it was found that age (years) (p = 0.005), 
educational level (p <0.001), marital status (p<0.001), 
employment status (p<0.001), parity (p<0.001), mass 
media (p<0.001), ANC visits (p<0.001), health insur-
ance coverage (p<0.001), religion (p<0.001), wealth 
(p<0.001), terminated pregnancy (p = 0.014), place of 
residence (p<0.001), problem with permission to go  to 
the health facility (p = 0.003), problem with  money 
needed for treatment (p<0.001), problem with distance 
to health facility (p<0.001), problem with  not  wanting 
to go to the health facility alone (p<0.001), community 
literacy level (p<0.001), and community socioeconomic 
status (p<0.001) were associated with health facility 
delivery in Madagascar.

Multilevel regression results of individual/household 
and community‑level factors associated with health facility 
delivery
As shown in Model 3 of Table  3, women aged 45–49 
[aOR = 2.14, 95% CI = 1.34–3.43], women with secondary 

Table 1  Description of study sample (Weighted, N = 9,315)

Variables Weighted N Percentage (%)

Individual/household-level variables
  Age 
    15-19 1,116 11.9

    20-24 2,534 27.2

    25-29 2,149 23.1

    30-34 1,613 17.3

    35-39 1,106 11.9

    40-44 597 6.4

    45-49 200 2.2

  Education 
    No education 1,852 19.9

    Primary 4,086 43.9

    Secondary/higher 3,377 36.2

  Marital Status
    Never in union 769 8.3

    Married 6,190 66.4

    Cohabitation 1,160 12.5

    Widowed 114 1.2

    Divorced 1,082 11.6

  Employment status
    Not working 1,278 13.7

    working 8,037 86.3

  Parity
    One birth 2,614 28.0

    Two births 2,116 22.7

    Three births 1,505 16.2

    Four or more births 3,080 33.1

  Mass Media
    No 3,943 42.3

    Yes 5,372 57.7

  ANC visits
    No 1,008 10.8

    1 or more 8,307 89.2

  Health insurance coverage
    No 9,054 97.2

    Yes 261 2.8

  Religion
    Christianity 6,600 70.9

    Islam 87 0.9

    Traditional 236 2.5

    No religion 2,392 25.7

  Wealth index
    Poorest 2,096 22.5

    Poorer 1,942 20.9

    Middle 1,895 20.3

    Richer 1,818 19.5

    Richest 1,564 16.8

  Terminated Pregnancy
    No 8,077 86.7

Table 1  (continued)

Variables Weighted N Percentage (%)

    Yes 1,238 13.3

Community-level variables
  Place of residence
    Urban 1,548 16.6

    Rural 7,767 83.4

    Problem with permission to go to the health facility
    Big problem 1,423 15.3

    Not a big problem 7,892 84.7

    Problem with money needed for treatment
    Big problem 5,518 59.2

    Not a big problem 3,797 40.8

  Problem with distance to a health facility
    Big problem 3,326 35.7

    Not a big problem 5,989 64.3

  Problem with not wanting to go to the health facility alone
    Big problem 2,847 30.6

    Not a big problem 6,468 69.4

  Community literacy level
    Low 2,819 30.3

    Medium 3,325 35.7

    High 3,171 34.0

  Community socioeconomic status
    Low 5,204 55.9

    Moderate 1,074 11.5

    High 3,037 32.6
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or higher education [aOR = 1.62, 95% CI = 1.30–2.11], 
and those widowed [aOR = 2.25, 95% CI = 1.43–3.55], 
were more likely to have health facility delivery compared 
to women aged 15–19, those with no formal education, 
and never in union women, respectively. Women with 
four or more births [aOR = 0.38, 95% CI = 0.29–0.51] had 
lower odds of having health facility delivery as compared 
with those with one birth. The odds of having health 
facility delivery were higher among women with at least 
an ANC visit (aOR = 6.95, 95% CI = 4.95–9.77), compared 
to women with no ANC visit, while those who were 
exposed to mass media [aOR = 1.18, 95% CI = 1.00–1.39] 
had higher odds of having health facility delivery com-
pared to women who had no mass media exposure.

Women  who considered  distance to health facilities 
as  not a big problem [aOR = 1.28, 95% CI = 0.29–0.51], 
had higher odds of having health facility delivery as 

Table 2  Bivariate results  on the factors associated with health 
facility delivery (Weighted, N = 9,315)

Variables Health 
facility 
delivery (%)

χ2 p-value

Individual/Household-level variables
  Age 18.46 0.005
    15-19 39.7

    20-24 40.8

    25-29 42.7

    30-34 43.3

    35-39 41.7

    40-44 34.9

    45-49 36.4

  Education 971.31 <0.001
    No education 20.4

    Primary 34.7

    Secondary/higher 60.4

  Marital Status 52.71 <0.001
    Never in union 40.6

    Married 43.4

    Cohabitation 33.0

    Widowed 44.9

    Divorced 36.9

  Employment status 37.84 <0.001
    Not working 49.8

    working 39.8

  Parity 264.76 <0.001
    One birth 51.8

    Two births 44.2

    Three births 40.8

    Four or more births 30.2

  Mass Media 605.14 <0.001
    No 26.7

    Yes 51.8

  ANC visits 635.82 <0.001
    No 6.4

    1 or more 45.4

  Health insurance coverage 177.13 <0.001
    No 40.0

    Yes 81.6

  Religion 583.96 <0.001
    Christianity 48.5

    Islam 56.8

    Traditional 19.6

    No religion 22.4

  Wealth index 6.53 <0.001
    Poorest 19.4

    Poorer 31.1

    Middle 38.4

    Richer 52.7

    Richest 72.6

Table 2  (continued)

Variables Health 
facility 
delivery (%)

χ2 p-value

  Terminated Pregnancy 5.99 0.014

    No 40.7

    Yes 44.3

Community-level variables
  Place of residence 485.41 <0.001
    Urban 61.2

    Rural 37.2

  Problem with permission to  
go to the health facility

9.14 0.003

    Big problem 36.8

    Not a big problem 41.9

  Problem with money need  
for treatment

107.64 <0.001

    Big problem 36.9

    Not a big problem 47.9

  Problem with distance to  
health facility

322.01 <0.001

    Not a big problem 28.6

    Not a big problem 48.1

  Problem with not wanting  
to go to the health facility alone

180.81 <0.001

    Not a big problem 31.1

    Not a big problem 45.6

  Community literacy level 853.24 <0.001
    Low 22.5

    Medium 40.1

    High 58.9

  Community socioeconomic status 5.72 <0.001
    Low 28.9

    Moderate 37.3

    High 63.7

p-value less than 0.05 indicates statistical significance
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Table 3  Multilevel regression results of individual/household and community-level factors associated with health facility delivery

Variables Model 0 Model 1
aOR (95% CI)

Model 2
aOR (95% CI)

Model 3
aOR (95% CI)

Fixed effect
  Individual/household-level variables
    Age
      15–19 Ref Ref

      20–24 0.89 (0.71–1.12) 0.88 (0.70–1.10)

      25–29 1.21 (0.94–1.55) 1.19 (0.92–1.52)

       30–34 1.58** (1.18–2.10) 1.53** (1.14–2.04)

       35–39 1.80** (1.29–2.52) 1.73** (1.24–2.42)

       40–44 1.51* (1.03–2.20) 1.44 (0.98–2.11)

      45–49 2.13** (1.33–3.42) 2.14** (1.34–3.43)

    Education
      No education Ref Ref

      Primary 1.19 (0.98–1.44) 1.15 (0.95–1.39)

      Secondary/higher 1.72*** (1.38–2.13) 1.62*** (1.30–2.01)

  Marital Status
      Never in union Ref Ref

      Married 1.33** (1.07–1.65) 1.32** (1.06–1.64)

      Cohabitation 1.28 (0.96–1.71) 1.28 (0.96–1.70)

      Widowed 2.34*** (1.49–3.67) 2.25*** (1.43–3.55)

      Divorced 1.37* (1.05–1.80) 1.34* (1.02–1.76)

    Employment status
      Not working Ref Ref

      Working 0.84 (0.69–1.04) 0.86 (0.70–1.06)

    Parity
      One birth Ref Ref

      Two births 0.61** (0.50–0.75) 0.61** (0.50–0.75)

      Three births 0.48*** (0.37–0.62) 0.49*** (0.38–0.63)

      Four or more births 0.37*** (0.28–0.49) 0.38*** (0.29–0.51)

    Mass media
      No Ref Ref

      Yes 1.21* (1.03–1.42) 1.18* (1.00-1.39)

    ANC visit
      No Ref Ref

      1 or more 7.07*** (5.02–9.96) 6.95*** (4.95–9.77)

    Health insurance coverage
      No Ref Ref

      Yes 1.67 (0.98–2.84) 1.55 (0.91–2.63)

    Religion
      Christianity Ref Ref

      Islam 0.94 (0.53–1.68) 0.92 (0.52–1.64)

      Traditional 0.54** (0.34–0.85) 0.56* (0.35–0.89)

      No/other 0.68*** (0.55–0.83) 0.73** (0.59–0.90)

    Terminated Pregnancy
      No Ref Ref

      Yes 0.97 (0.81–1.15) 0.98 (0.82–1.16)

    Wealth index
      Poorest Ref Ref

      Poorer 1.62*** (1.32–1.99) 1.53*** (1.25–1.87)

      Middle 1.72*** (1.37–2.15) 1.53*** (1.22–1.92)
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compared with those who considered that as a big prob-
lem. Regarding religion, women affiliated with traditional 
religion [OR = 0.56, 95% CI = 0.35–0.89] had the lowest 
likelihood of having health facility delivery. Women in the 
richest wealth index [aOR = 2.74, 95% CI = 1.99–3.77], 
women who lived in communities with high literacy lev-
els index [aOR = 1.54, 95% CI = 1.15–2.08], and those who 
lived in communities with high socioeconomic status 

index [aOR = 1.72, 95% CI = 1.28–2.31], had higher odds 
of having health facility delivery compared to those in the 
poorest wealth index, low community literacy levels, and 
low community socioeconomic status, respectively.

Random effects (measures of variation) results
As shown in Table  3, the AIC values show that there 
was a decline in models 1 and 2, which had individual/

Table 3  (continued)

Variables Model 0 Model 1
aOR (95% CI)

Model 2
aOR (95% CI)

Model 3
aOR (95% CI)

      Richer 2.50*** (1.95–3.20) 2.01*** (1.55–2.60)

      Richest 3.97*** (3.00-5.26) 2.74*** (1.99–3.77)

Community-level variables
  Problem with permission to go to the health facility
    Big problem Ref Ref

    Not a big problem 0.94 (0.78–1.13) 0.94 (0.78–1.13)

  Problem with money needed for treatment
    Big problem Ref Ref

    Not a big problem 1.27*** (1.11–1.45) 1.05 (0.91–1.21)

  Problem with distance to health facility
    Big problem Ref Ref

    Not a big problem 1.22* (1.04–1.43) 1.28** (1.09–1.50)

  Problem with not wanting to go to the health facility alone
    Big problem Ref Ref

    Not a big problem 1.11 (0.94–1.31) 1.10 (0.92–1.32)

  Place of residence
    Urban Ref Ref

    Rural 0.86 (0.66–1.14) 1.17 (0.88–1.56)

  Community literacy level
    Low Ref Ref

    Medium 1.86** (1.44–2.41) 1.16 (0.89–1.50)

    High 3.18*** (2.38–4.24) 1.54** (1.15–2.08)

  Community socioeconomic status
    Low Ref Ref

    Moderate 1.26 (0.87–1.82) 0.98 (0.68–1.40)

    High 3.13*** (2.35–4.16) 1.72*** (1.28–2.31)

  Random effect results
    PSU variance (95% CI) 2.14 (1.83–2.50) 0.97 (0.80–1.18) 1.01 (0.83–1.22) 0.89 (0.73–1.09)

    ICC 39.4 22.8 23.5 21.3

    Wald chi-square Ref 721.85*** 418.31*** 920.90***

  Model fitness
    AIC 10,769.68 9,760.38 10,333.45 9,709.52

    BIC 10,783.96 9,967.43 10,411.98 9,980.82

N 9,315 9,315 9,315 9,315

Number of groups 649 649 649 649

Source: 2021 MDHS

Ref-Reference category, p < 0.05, **p < 0.01, ***p < 0.001, aOR adjusted odds ratio

PSU Primary Sampling Unit, ICC Intra-Class Correlation, aOR adjusted odds ratio, AIC Akaike’s Information Criterion, BIC Bayesian Information Criterion
* p < 0.05, **p < 0.01, ***p < 0.001
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household-level variables and community-level vari-
ables, respectively, compared to the final model (model 
3). This substantial decrease in the models supports the 
goodness of fit of model 3, which had individual, house-
hold, and community-level variables. Model 3 is the com-
plete model that was selected for predicting the factors 
associated with health facility delivery among women in 
Madagascar. In the empty model, there were substantial 
variations in the likelihood of factors associated with 
health facility delivery across the clustering of the PSUs 
[σ2 = 2.14, 95% CI 1.83–2.50]. The ICC value for Model 
0 shows that 39% of the variation in the place of deliv-
ery was attributed to the between-cluster variations of 
the characteristics. The variation between clusters then 
decreased to 22.8% in Model 1, which was the individ-
ual and household-level variables only. The ICC then 
increased to 23.5% in Model 2, which had only the com-
munity-level variables. In the final model (Model 3), the 
between-cluster variation then decreased to 21.3%. This 
can be attributed to the differences in the clustering of 
the PSUs, which account for the variations in the place 
of delivery.

Discussion
Health facility delivery has been identified as one of the 
most effective methods for achieving the  SDG which 
seeks to reduce maternal mortality ratio to less than 70 
maternal deaths per 100,000 live births by 2030 [15, 32]. 
Globally, the prevalence of health facility delivery was 
76% and 56% for SSA as of 2018 [33]. The prevalence 
of health facility delivery among women in Madagascar 
was found to be 41.2% in this analysis. This implies that 
the prevalence of health facility delivery is low among 
women in Madagascar. The prevalence found in this 
study is higher than the prevalence of 26.2% in Ethio-
pia [34], 28.7% in Bangladesh [35], and 41% in Nigeria 
[36]. However, the prevalence of health facility deliv-
ery in this study is lower than 66% in SSA [27], 82.7% 
in Southeast Ethiopia [37], and 87.4% in East Africa 
[28]. The possible explanation for the low prevalence 
of health facility delivery could be that Madagascar 
women may not be able access the majority of health-
care facilities due to distance and cost. Studies in Mad-
agascar have revealed that less than 10% of women in 
Madagascar have health insurance, and more than half 
(51%) of health facilities in Madagascar have only a car-
egiver. Also, one in two health facilities is inaccessible 
year-round. Another explanation could be that 25.8% of 
women in Madagascar reside more than 5 km from the 
nearest healthcare facility, which is either understaffed 
or lacks sufficient medical care equipment and supplies 
[13, 38–41].

In the multilevel analysis, model 3 was the best fit for 
discussion. Model 3 had the lowest ICC of 21.3% and AIC 
of 9,709.52. The results from the multilevel analysis of 
this study were similar to previous studies conducted in 
Eritrea [10], SSA [27], Bangladesh [35], East Africa [28, 
42, 43], south-Asian countries [44], and West Africa [45, 
46].

The study revealed that individual-level variables 
including age, educational level, marital status, parity, 
ANC visits, mass media  exposure, religion, and wealth 
were significantly associated with health facility delivery 
in Madagascar. Our study revealed that older women 
were more likely to choose health facility delivery as 
compared to younger mothers. This finding is in line with 
other studies conducted in Nigeria [36] and northern and 
south-central Ethiopia [47]. However, other studies con-
ducted in northwest Ethiopia [48] and southern Ethio-
pia [49] were inconsistent with our study. One possible 
explanation is that older women are more aware of the 
obstetric complications associated with age and hence 
choose health facility delivery [47].

Several studies have shown that formal education 
influences women’s ability to make decisions about their 
reproductive health in SSA [27, 50, 51]. It was found that 
the odds of choosing a health facility delivery increase 
with an increase in women’s educational level. This find-
ing is consistent with the findings of studies conducted in 
SSA [27], Ethiopia [42, 43], rural Ghana [45], Nepal [52], 
and Nigeria [4]. This reason could be attributed to the fact 
that formal education empowers and provides women 
with autonomy through the provision of essential infor-
mation needed to deliver at a health facility during preg-
nancy. This essential information on reproductive health 
decisions safeguards the health of women and babies [27, 
43, 50, 53].

Another important factor that influenced the choice of 
place of delivery is the marital status of women in Mada-
gascar. It was found that women who were either married 
or had been married were more likely to utilize health 
facilities during delivery compared to women who were 
never in union. The finding is in line with previous stud-
ies conducted in East Africa [28, 54]. In contrast, stud-
ies conducted in southern Ethiopia [49] and Ghana [22] 
reported no statistically significant association between 
health facility delivery and marital status. The possible 
reason could be that women who are either married or 
have been married may receive spousal and family sup-
port in making health care decisions about maternal 
health service utilisation [54].

Irrespective of how many times women have given 
birth, they are advised to have their babies delivered in 
health facilities [32]. However, this current study found 
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that the odds of health facility delivery women in Mad-
agascar decrease with an increase in parity. The finding 
reveals that women with two or more births were less 
likely to opt for health facility delivery than those with 
one birth. This is consistent with studies conducted in 
Ghana [45], Uganda [55], and SSA [24, 26]. Studies have 
argued that primiparous women access health facilities 
more frequently because they are more susceptible to 
maternal complications during child delivery than mul-
tiparous women [56, 57]. Another plausible reason could 
be the financial burden associated with larger family sizes 
and the maternal experiences of women with more than 
one birth [24, 26].

Another important predictor of health facility delivery 
in Madagascar was antenatal care visits. It was found that 
women who had at least an ANC visit were more likely 
to utilize health facilities during delivery. The finding is 
in line with previous studies conducted in Asia [44, 52], 
Eastern Africa [34, 58], and SSA [24, 27, 59]. The reason 
could be that during ANC visits, women are most likely 
to be informed about the benefits associated with health 
facility delivery [43, 60].

The other most significant predictor of health facility 
delivery among women in Madagascar was mass media 
exposure. Women who were exposed to mass media had 
higher odds of health facility delivery than those who 
were not exposed to mass media. This finding was sup-
ported by previous studies conducted in SSA [27], Ghana 
[61, 62], and Ethiopia [63]. This reveals the positive influ-
ence of mass media on the choice of health facility deliv-
ery among women of reproductive age [27].

Religion also played an essential role for women in 
choosing a place of delivery [64]. Our finding, which shows 
that women affiliated with traditional religions had a lower 
likelihood of using  health facilities during delivery com-
pared to Christian women, confirms studies conducted 
in Ghana [22, 65]. Women who hold traditional and other 
beliefs may be less likely to give birth in a health facility 
due to their disapproval of contemporary medical pro-
cedures. These women may assume that pregnancy and 
labour are natural biological processes that do not need 
medical treatment until an emergency occurs [22].

Financial restrictions on access to and use of health 
care are pervasive in SSA, preventing many people, par-
ticularly the poor, from using health services [27]. In 
this current study, it was revealed that household wealth 
plays an important role in choosing the place of deliv-
ery during pregnancy. Consistent with previous studies 
conducted in Eastern Africa [28, 32, 34, 42], rural Ghana 
[45], and SSA [24, 26], this study confirms that health 
facility delivery among women in Madagascar increases 
with increasing wealth status. The plausible reason could 

be that the richest women can afford the necessary medi-
cal and transportation expenditures, which may improve 
their health-seeking behaviour and autonomy [34].

Furthermore, distance to health facilities, commu-
nity literacy level, and community socioeconomic status 
were the community-level variables found to be signifi-
cantly associated with women’s health facility delivery in 
Madagascar.

Another significant predictor of health facility deliv-
ery in this study was distance to the facility. The analysis 
revealed that distance to health facilities was not a big 
problem for women in Madagascar. This finding is con-
sistent with studies conducted in the SSA [26] and East 
Africa [28]. This could be as a result of affordable and reli-
able transportation that can mitigate the impact of the 
distance [22]. It emphasizes how important it is to give the 
population access to maternal health care services [28].

The study revealed that community literacy level was an 
important determinant of health facility delivery among 
women in Madagascar. From the analysis, women who lived 
in communities with high literacy level in Madagascar were 
more likely to deliver in a health facility than their counter-
parts who lived in communities with low literacy level. The 
result from this current study is in line with a previous study 
conducted in SSA [24]. A plausible reason could be that 
educated women may have adequate material resources to 
access healthcare services [24].

The study found that community socioeconomic status 
has an effect on the choice of place of delivery. The finding 
was consistent with previous research conducted in SSA 
[24], Ghana [66], and Bangladesh [67], where women of 
high community socioeconomic status had higher odds of 
health facility delivery. This might be due to the availabil-
ity of healthcare facilities within their range as well as their 
financial ability to obtain and use health care facilities [67].

Strengths and limitations of the study
This study’s major strength is the use of current nation-
ally representative data from the MDHS, which makes 
the study’s findings generalizable to women of reproduc-
tive age in Madagascar. Another strength is the rigorous 
analytical and statistical approach used to increase the 
dependability of our findings by estimating the cluster 
effect on health facility delivery. Despite these strengths, 
there are a few limitations inherent in this study. First, 
the research sample was confined to women of repro-
ductive age (15–49) who had at least a birth five years 
prior to the survey. Moreover, the cross-sectional char-
acter of the MDHS and the causal-effect relationship 
could not be determined. Furthermore, recollection bias 
may affect survey participants’ self-reported data, which 
could lead to over- or under-reporting.
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Conclusion
The prevalence of health facility delivery in Madagas-
car is low in this current study. The Ministry of Pub-
lic Health and its agencies ought to consider women’s 
age, women’s educational level, parity, marital status, 
ANC visits, mass media, religion, wealth, community 
literacy level, and community socioeconomic status 
when developing strategies to improve health facil-
ity delivery in Madagascar. The findings of this study 
call on stakeholders and the government to strengthen 
the health system of Madagascar using the frame-
work for universal health coverage (UHC). There is 
also the need to implement programmes and inter-
ventions geared towards increasing health facility 
delivery among young adults, women with no formal 
education, and women with at least two births. Also, 
consideration should be made to provide free mater-
nal health care and a health insurance scheme that can 
be accessed by women in the poorest wealth index. 
Finally, there is the need for further studies to consider 
involvement of family members in decision-making 
about place of delivery.
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