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Abstract  Background: Obstetric fistula is an 

emerging health problem in Sub-Saharan Africa (SSA). 

However, very little is known about the correlates of the 

average duration of fistula morbidity and the impact of 

healthcare service utilization. This study therefore explored 

the impacts of healthcare service utilization, along with 

other variables, on fistula morbidity. Methods: The data 

were from 47720 recorded births among Madagascan 

women of reproductive age as presented in the 2021 

Demographic and Health Survey (DHS). The data were 

analysed with Poisson regression with logit zero-inflation. 

The regression adjustment inverse probability weighting 

estimator was used for treatment impact assessment. 

Results: The results showed that average obstetric fistula 

incidence was 0.44% with an average morbidity day of 

13.97. The zero-inflated Poisson results showed that the 

expected number of fistula morbidity decreased 

significantly (p<0.05) with mother’s age, urban residence, 

education levels (except higher education), non-smoking, 

health insurance, and health distance concern. It, however, 

increased with age at first birth, male household headship, 

and age of household head. The inflation model showed 

that always being unaffected by fistula significantly 

increased (p<0.05) with mother’s age, urban residence, 

household size and age at first birth, but decreased with 

wealth index. The average treatment effects (ATEs) were 

significant (p<0.05) with -0.05731 and -0.05997 for 

consulting doctors and nurses during prenatal medical care, 

respectively, while the average treatment effects on the 

treated (ATETs) for doctor prenatal care was -0.14928 

(p<0.05). Conclusions: It was concluded that access to 

professional healthcare consultations holds some promise 

in ending obstetric fistula morbidity in Madagascar, while 

emphasis should be placed on prevention of child marriage 

or pregnancy and development of women-targeted 

education programmes on obstetric fistula prevention. 

Keywords  Socioeconomic Determinants, Healthcare, 

Indicators, Obstetric Fistula, Madagascar 

1. Introduction

Several health risks are associated with the physiological 

and biological roles of women in every society [1]. Their 

sources of health risks include rape, unwanted pregnancies, 

abortion, and sexually transmitted infections (STIs). In 

some instances, birth-related complications such as 

preeclampsia and eclampsia, prolonged labour, postpartum 

haemorrhage, and uterine inversion or rupture have altered 

the state of health of some women [2-4]. In addition, there 

is a growing concern about the prevalence of obstetric 

fistula (henceforth referred to as fistula), which results from 

gynaecological complications during labour that manifest 

as obstruction and ischemic necrosis of the birth canal, 
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which subsequently promotes urine and/or faecal leakages 

into the genital tract [5,6]. 

It is worrisome to note that fistula development has been 

promoted by inadequate access to quality antenatal 

healthcare services and deficient response to emergency 

cases [7]. Therefore, due to its growing public health 

concerns, the United Nations Population Fund (UNFPA) 

commenced an awareness campaign in 2003 to eradicate 

fistula in developing countries [8]. Similarly, a resolution 

was adopted by the United Nations General Assembly in 

2018 to eradicate fistula by 2030 through effective 

collaboration among healthcare service providers [8]. 

However, after more than two decades of UNFPA’s global 

campaigns to end fistula, there are 2-3 million women 

living with this health condition, mainly in sub-Saharan 

Africa and Asia [9,10]. Similarly, while between 50,000 

and 100,000 new cases of fistula are diagnosed every year, 

Africa is disproportionately affected, with 30,000-90,000 

annual new cases [11]. 

A framework for analysing the determinants of fistula 

was developed by Wall [12], which focused on 

socioeconomic drivers, healthcare facility utilization, and 

the professional qualification of healthcare attendants. 

Based on selected socioeconomic drivers, Andargie and 

Debu [13] found education levels of women as a significant 

determinant of fistula diagnosis. This is explained by the 

fact that education can promote fistula awareness [14], 

which can also influence compliance with adequate 

healthcare utilization. In other studies, Roka et al. [15], 

Wall [16], Yeakey [17], Mohamed et al. [18], and Yusufi 

et al. [19] found education as a significant predictor of 

fistula morbidity. Also, Yusufi et al. [19] found the 

education level of partners as a significant determinant of 

fistula morbidity.  

Also, Hareru et al. [20] reported that early marriage was 

one of the contributing factors to fistula morbidity. In 

another study, Andargie and Debu [13] found that age at 

first birth explained fistula morbidity, with giving birth at 

less than 15 years of age being a risk factor. Similar 

findings were reported by Muleta [21], Melah et al. [22] 

and Roka [23]. In many instances, childbirth complications 

among teenagers are predominant [24], and these may be 

associated with less utilization of antenatal care, denial of 

responsibility by the man who impregnated the girl, lack of 

adequate financial support to seek quality care during 

labour and lack of adequate experience in pregnancy-

related issues. However, Melah et al. [22] found that being 

older at childbirth is another risk factor for fistula morbidity.  

In addition, socioeconomic factors like inequality in 

gender power and poverty can influence access to 

healthcare utilization and promote fistula morbidity [25,26]. 

In a study by Yusufi et al. [19], it was found that gender 

inequality in decision-making on healthcare service 

utilization and income were among the determinants of 

fistula morbidity in Afghanistan. Also, Fofanah [27] and 

Yusufi et al. [19] found parity as an important correlate of 

fistula morbidity. Other demographic factors that have 

been found to influence fistula include region of residence 

and sector of residence [12,28]. 

Moreover, Hareru et al. [20] found that delay in 

utilization of healthcare services increased the risk of 

fistula morbidity. Lack of prenatal care, place of child 

delivery, and utilization of the services of skilled birth 

attendants were also found to be associated with fistula 

morbidity [22]. Hareru et al. [20] found patronage of 

traditional birth attendants and assisted birth as fistula 

morbidity risk factors. In another study, Andargie and 

Debu [12] reported the impacts of antenatal follow-up and 

the type of child delivery healthcare facility as important 

factors influencing fistula morbidity. Ahmed et al. [10] 

reported that inability to utilize the services of skilled 

medical consultants is one of the risk factors of fistula 

morbidity. 

Although fistula morbidity is associated with significant 

emotional and psychological disturbances among affected 

women, little is still known about its incidence in many 

African countries. Specifically, since SSA bears the highest 

burden of fistula morbidity in the world, a comprehensive 

understanding of the correlates of fistula morbidity is 

important. This paper therefore contributes to existing 

literature in three important ways. First, it is among the first 

to integrate the days of fistula morbidity in an 

econometrically consistent estimation. This helps to 

determine the correlates of morbidity days and never 

developing fistula in a unified and consistent econometric 

approach. Second, it utilized the potential outcome 

framework to analyse the impacts of healthcare service 

utilization on the average days of fistula morbidity. Third, 

despite its socioeconomic impacts and prevalence in 

Madagascar, few studies exist on fistula morbidity. This 

paper therefore seeks to add to the scanty literature. 

2. Materials and Methods 

2.1. Data and Its Source 

This study used the Demographic and Health Survey 

(DHS) data for Madagascar that were collected in 2021. 

The survey was funded by UNICEF, UNFPA, and USAID, 

and the data collection was executed by Madagascar’s 

National Institute of Statistics (INSTAT) and the Ministry 

of Public Health (MINSANP). Moreover, ICF International 

provided the required technical support, while ethical 

clearance was granted by Madagascar’s Committee for 

Biomedical Research Ethics (CERBM) at the Ministry of 

Public Health. The ICF International standards and 

guidelines for medical specimen collection and processing 

were followed. National representativeness was ensured by 

selecting samples from strata that are representative of the 

regions and sectors in Mozambique. Specifically, except 

for the capital region, which is entirely urban, every other 

region was divided into urban and rural strata. 

A total of 45 strata were therefore formed, and the 2018 
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sampling frame was used. The two-stage stratified 

sampling procedure was used. A total of 657 enumeration 

areas were selected at the first stage based on a probability 

proportional to size approach. Stage two involved a 

systematic sampling of respondents using the first-stage 

probability. The survey was implemented with different 

questionnaires that were administered to household heads 

or representatives, women of reproductive age, under-5 

children, and couples. A total of 20,510 households were 

interviewed, with 15364 from rural and 5146 from urban 

areas. Within these households, 47,720 births were 

reported, comprising 9293 from urban and 38427 from 

rural areas. This study used the childbirth data file [29]. 

2.2. Estimated Model 

The Zero-Inflated Poisson (ZIP) regression was used for 

data analysis, due to excess dispersion (at zero value) 

exhibited by the dependent variable [30]. However, the 

choice of zero-inflated Poisson over the conventional 

Poisson regression model was made based on model fitness 

tests using the Bayesian Information Criterion (BIC) and 

Akaike Information Criterion (AIC) criteria. The BIC and 

AIC evaluate the fitness of estimated models considering 

the overfitting assumption. The model with the lowest 

statistic is preferred, and this happens to be the ZIP. The 

estimated ZIP combines a Poisson regression model with 

an inflation model that explores the correlates of never 

being sick of fistula, which can be estimated using a logistic 

or Probit model [31]. 

The estimated ZIP model is applicable when the 

dependent variable has a distribution that follows 

nonnegative integers: 0,1,2,3,4 ……. k. It is assumed that 

each observation has two possible cases. Specifically, for 

case 1, the count is zero, while for case 2, we obtain a count 

in which zero is included. This is a case where we have 

respondents who are always zero, but we have others with 

predicted zeros, who could have non-zeros [31]. Therefore, 

following NCSS Statistical Software [32], if case 1 has a 

probability π for occurrence, and case 2 has a probability     

1 – π, the ZIP probability distribution for a random variable 

Yi will be written as: 

Pr(𝑦𝑖 = 𝑗) = {
𝜋𝑖 + (1 − 𝜋𝑖) exp(−𝜇𝑖) 𝑖𝑓 𝑗 = 0

(1 − 𝜋𝑖)
𝜇𝑖

𝑦𝑖exp (−𝜇𝑖)

𝑦𝑖!
    𝑖𝑓𝑗 > 0

   (1) 

where 𝜋𝑖 is an estimator from the logistic function, 𝜇𝑖 is 

the mean number of days affected by fistula, and 𝑦𝑖 is the 

random integer of predicted days infected with fistula. The 

estimated Poisson regression model is presented as: 

𝜇𝑖 = 𝛼0 + exp(∑ 𝛽𝑘𝑋𝑖𝑘
23
𝑘=1 )          (2) 

In equation 1, the expression for the logistic estimator is 

defined as: 

𝜇𝑖 =
𝜆𝑖

1+𝜆𝑖
                    (3) 

where: 

𝜆𝑖 = 𝛼0 + exp(∑ 𝜛𝑚𝑋𝑖𝑚
5
𝑚=1 )          (4) 

The included variables for estimating equation 1 were 

age of mother (years), age of first birth (years), urban 

residence (yes =1; 0 otherwise), household size, head 

gender (male =1, 0 otherwise), head age (years), wealth 

index, education level (none is the reference) with some 

primary (yes =1; 0 otherwise), completed primary (yes =1; 

0 otherwise), some secondary (yes =1; 0 otherwise), 

completed secondary (yes =1; 0 otherwise), and higher 

education ((yes =1; 0 otherwise), does not smoke (yes =1; 

0 otherwise), healthcare – big problem getting permission 

(yes =1; 0 otherwise), healthcare – big problem getting 

money (yes =1; 0 otherwise), healthcare – distance is a big 

problem (yes =1; 0 otherwise), health insurance (yes =1; 0 

otherwise), prenatal – doctor (yes =1; 0 otherwise), prenatal 

– nurse (yes =1; 0 otherwise), prenatal – midwife (yes =1; 

0 otherwise), medical assistance – doctor (yes =1; 0 

otherwise), medical assistance – nurse (yes =1; 0 otherwise) 

and medical assistance – midwife (yes =1; 0 otherwise). 

Also, equation 4 was estimated with inflation variables that 

modelled the probability of zero outcome. The included 

variables were age of mother (years), age at first birth 

(years), urban residence (yes = 1, 0 otherwise), household 

size, and wealth index. 

2.3. Treatment Effects 

The impact of healthcare utilization was determined 

using the potential outcome framework, which was 

executed in STATA 18 software. This framework does not 

require longitudinal data because a case-control design is 

assumed. This allows computation of the average treatment 

effect (ATE) and average treatment effect on the treated 

(ATET). The ATE refers to the difference between the 

expected outcome for the treated and non-treated [33]. This 

can be expressed as: 

ATE = [E(Y1) - E(Y0)]              (5) 

Moreover, the ATET refers to the difference in the 

expected outcome for the treated given that they were 

treated and what would be obtained if they were not treated. 

This is also expressed as: 

ATET = [E(Y1) - E(Y0)/T=1].           (6) 

The analysis was done with STATA 17 using the 

regression-adjustment inverse probability weighting 

estimator. This approach estimates the treatment model and 

predicts individuals’ treatment probabilities. Thereafter, 

the treated and control groups will be assigned the inverse 

of the treatment probability and the inverse of the non-

treatment probability, respectively. The model is then 

going to be re-estimated using the newly assigned weights. 

The fundamental advantage of this approach is assurance 

of the estimator’s robustness (consistency) under the 

assumption of model misspecification [34]. 



878 Socioeconomic Determinants and Impacts of Healthcare Utilization on Obstetric Fistula Morbidity in Madagascar  

 

3. Results 

3.1. Distribution of Respondents' Demographic 

Characteristics 

Table 1 shows the distribution of women’s demographic 

characteristics in the samples. It reveals that the average 

women’s age was 35.04 years, average age at birth was 

18.99 years, and average household heads’ age was 41.76 

years. Average household size was 5.85, while 79.09% of 

the heads were males. Based on education, 41.90% of the 

respondents had primary education and 27.44% had no 

education. Also, 19.47% of the respondents resided in 

urban areas. Furthermore, 79.50% of the respondents did 

not use tobacco products. Regarding healthcare utilization, 

14.26%, 61.99%, and 37.90% of the respondents would 

need permission from their spouse, require money, and be 

concerned about distance, respectively. Medical assistance 

was sought from doctors by 2.51% of the women, as 9.45% 

from midwives. 

3.2. Distribution of Average Fistula Sick Days across 

Selected Demographic Variables 

Table 2 shows the distribution of selected demographic 

variables across the number of days affected by fistula. It 

reveals that fistula was reported in 212 (0.44%) of the total 

births. The average number of days of infection with fistula 

was 13.97 days. Table 2 further shows that the regions with 

the highest average number of fistula morbidity days were 

Analanjirofo (0.2667), Vakinankaratra (0.1997), Androy 

(0.1808) and Itasy (0.1741). Based on the incidence of 

fistula, Analanjirofo (1.23%), Itasy (1.16%), and Androy 

(0.86%) had the highest percentages. Furthermore, based 

on the sector of residence, average number of days of 

fistula illness for rural residences was higher than that for 

urban residents. 

Table 1.  Distribution of respondents based on their demographic characteristics 

 Mean Std. err. [95% conf. interval] 

Women age 35.0431 0.0385 34.9676 35.1186 

Urban 0.1947 0.0018 0.1912 0.1983 

Household size 5.8525 0.0110 5.8309 5.8741 

Gender of Heads 0.7909 0.0019 0.7873 0.7946 

Age of Head 41.7604 0.0519 41.6587 41.8621 

Education level     

No education 0.2744 0.0020 0.2704 0.2784 

Some Primary 0.4109 0.0023 0.4065 0.4153 

Completed Primary 0.0776 0.0012 0.0752 0.0800 

Some Secondary 0.2031 0.0018 0.1995 0.2067 

Secondary 0.0186 0.0006 0.0174 0.0198 

Higher education 0.0154 0.0006 0.0143 0.0165 

Does not smoke 0.7950 0.0018 0.7914 0.7986 

Healthcare - Permission 0.1426 0.0016 0.1395 0.1457 

Healthcare – money 0.6199 0.0022 0.6155 0.6242 

Healthcare – distance 0.3790 0.0022 0.3747 0.3834 

Health insurance 0.0237 0.0007 0.0223 0.0250 

Prenatal – doctor 0.0250 0.0007 0.0236 0.0264 

Prenatal – nurse 0.0060 0.0004 0.0053 0.0067 

Prenatal – midwife 0.1468 0.0016 0.1436 0.1500 

Medical assistance – doctor 0.0251 0.0007 0.0237 0.0265 

Medical assistance: nurse 0.0064 0.0004 0.0057 0.0071 

Medical assistance: midwife 0.0945 0.0013 0.0919 0.0971 

Age at first birth 18.5517 0.0169 18.5186 18.5848 
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Table 2.  Distribution of average days and incidence of fistula illness across selected demographic variables 

 Days of Sickness Infected by Fistula  

Variables Mean Std. dev. Mean Std. dev. Freq. 

Affected by fistula 13.9716 26.1957 - - 212 

Region      

Antananarivo 0.0900 2.1472 0.0031 0.0558 2,566 

Analamanga 0.0396 1.1788 0.0053 0.0727 1,694 

Vakinankaratra 0.1993 3.5867 0.0053 0.0729 2,248 

Itasy 0.1741 3.3281 0.0116 0.1071 2,326 

Bongolava 0.0036 0.1043 0.0012 0.0348 2,481 

Haute matsiatra 0.0037 0.0864 0.0019 0.0432 2,140 

Amoron i mania 0.0818 2.6831 0.0044 0.0665 2,250 

Vatovavy fitovinany 0.0257 0.6019 0.0032 0.0566 1,869 

Ihorombe 0.0031 0.1479 0.0004 0.0211 2,241 

Atsimo atsinanana 0.0245 0.5760 0.0021 0.0459 2,372 

Atsinanana 0.0051 0.0875 0.0070 0.0836 1,563 

Analanjirofo 0.2667 3.8511 0.0123 0.1104 1,702 

Alaotra mangoro 0.0168 0.2838 0.0036 0.0595 1,968 

Boeny 0.0211 0.3240 0.0042 0.0648 1,661 

Sofia 0.0073 0.1475 0.0031 0.0557 1,928 

Betsiboka 0.0173 0.2207 0.0067 0.0817 2,083 

Melaky 0.1421 3.5744 0.0016 0.0397 1,900 

Atsimo andrefana 0.0039 0.0623 0.0039 0.0623 2,312 

Androy 0.1808 3.9782 0.0086 0.0924 2,556 

Anosy 0.0000 0.0000 0.0000 0.0000 2,335 

Menabe 0.0123 0.3197 0.0018 0.0420 2,268 

Diana 0.0115 0.1718 0.0067 0.0813 1,653 

Sava 0.0804 2.2936 0.0075 0.0862 1,604 

Rural 0.0695 2.1262 0.0048 0.0688 38,427 

Urban 0.0312 1.1494 0.0031 0.0558 9,293 

 

3.3. Determinants of the Number of Days of Fistula 

Illness 

Table 3 shows the determinants of the number of days of 

fistula illness in Madagascar. The included explanatory 

variables showed the absence of multicollinearity with a 

variance inflation factor (VIF) of 1.41. Also, the model 

produced a good fit for the data since the computed 

likelihood ratio Chi-Square was statistically significant 

(p<0.01). The lower segment of Table 3 presents the results 

of the inflation model, which presents the estimated 

parameters for not having fistula using logit regression. 

The results showed that an increase in the age of mothers 

significantly increased (p<0.01) the log-odds of not having 

fistula. Also, urban residence significantly increased 

(p<0.01) the log-odds of not having fistula. In addition, as 

the household size increased, the log-odds of not having 

fistula significantly increased (p<0.01). The parameter for 

wealth index is negative and statistically significant 

(p<0.01). This shows that the log-odds of not having fistula 

decreased as the wealth index increased. Lastly, as the age 

at first birth increases, the log-odds of not having fistula 

significantly increased (p<0.01). 
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Table 3.  Results of Zero-Inflated Poisson Regression 

 Coeff Std. Z P>z 

Age of mother -0.0517 0.0042 -12.33 0.0000 

Urban residence -0.2341 0.0946 -2.47 0.0130 

Household size 0.0190 0.0091 2.09 0.0360 

Head gender 1.4000 0.0789 17.75 0.0000 

Head age 0.0362 0.0024 15.39 0.0000 

Age at first birth 0.0909 0.0064 14.21 0.0000 

Wealth index 0.0000 0.0000 13.56 0.0000 

Education level     

Some Primary 0.2641 0.0648 4.08 0.0000 

Completed Primary -0.5050 0.1140 -4.43 0.0000 

Some Secondary -0.5394 0.0904 -5.97 0.0000 

Completed Secondary -1.5498 0.3757 -4.13 0.0000 

Higher education 1.5282 0.2930 5.22 0.0000 

Does not smoke -0.5856 0.0547 -10.71 0.0000 

Healthcare – big problem getting permission 0.9844 0.0797 12.36 0.0000 

Healthcare – big problem getting money -0.0541 0.0537 -1.01 0.3140 

Healthcare – distance is a big problem -1.5438 0.0773 -19.97 0.0000 

Health insurance -3.1742 0.3412 -9.30 0.0000 

Prenatal – doctor -1.2891 0.2662 -4.84 0.0000 

Prenatal – nurse 1.8934 0.6827 2.77 0.0060 

Prenatal – midwife 0.4921 0.0758 6.49 0.0000 

Medical assistance – doctor -0.3588 0.1021 -3.52 0.0000 

Medical assistance: nurse 0.7451 0.1406 5.30 0.0000 

Medical assistance: midwife -1.1325 0.0933 -12.14 0.0000 

Constant 0.5288 0.1863 2.84 0.0050 

Inflate     

Age of mother 0.0328 0.0093 3.54 0.0000 

Urban residence 0.9390 0.2519 3.73 0.0000 

Household size 0.0886 0.0350 2.53 0.0110 

Wealth index -0.0000 0.0000 -4.34 0.0000 

Age at first birth 0.0427 0.0237 1.80 0.0720 

Constant 2.8776 0.4812 5.98 0.0000 

Number of observations 47,720    

Nonzero observation 187    

Zero observation 47,533    

LR chi2(23) 3058.51    

Prob > chi2 0.0000    

VIF 1.41    
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The results of the Poisson regression showed that a unit 

increase in the age of mothers significantly reduced 

(p<0.01) the log of expected days of fistula illness. Also, 

the urban parameter is statistically significant (p<0.05). 

This shows that urban residents had a lower expected log 

of days of fistula illness when compared with their 

counterparts from rural areas. However, household size 

parameters are positive and significant (p<0.05). This 

shows that a unit increase in household size increases the 

log of the expected number of days of fistula illness. The 

parameters for household head's gender and age are 

statistically significant (p<0.01). It shows that male-headed 

households had a higher log of the expected number of days 

of fistula illness when compared with their female 

counterparts. In addition, a unit increase in the age of 

households’ heads increases the log of expected days of 

fistula illness. Also, the parameters of age at first birth and 

wealth index are positive and statistically significant 

(p<0.01). This implies that an increase in the age at first 

birth and wealth index increases the log of the expected 

number of days of fistula illness. 

The parameters of education are statistically significant 

(p<0.01). However, those for some primary and higher 

education are positive, while others are negative. These 

results imply that compared with those with no education, 

the mothers with higher and some primary education had a 

higher expected log of the number of fistula illness days. 

However, compared to those who had no education, the 

mothers with completed primary, some secondary and 

completed secondary education had a lower expected log 

of the number of days of fistula illness.  

Furthermore, the estimated parameter for not smoking 

cigarettes is statistically significant (p<0.01) with a 

negative sign. This shows that the non-smoking mothers 

had a lower log of the expected number of days of fistula 

illness. Based on access to healthcare services, the 

estimated parameters for big problems with getting 

permission and healthcare distance are statistically 

significant (p<0.01) with positive and negative signs, 

respectively. Therefore, the results indicate that the 

mothers who had problems getting permission to use 

healthcare had a higher log of the expected number of days 

of fistula illness, while those who considered distance as a 

problem had a lower log of the expected number of days of 

fistula illness. The parameter for health insurance is 

statistically significant (p<0.01) with a negative sign. This 

implies that health-insured mothers had a lower log of the 

expected number of days of fistula illness. 

Also, based on prenatal healthcare utilization, the 

parameter for using doctors is statistically significant 

(p<0.01) with a negative sign. This implies that the mothers 

who used doctors for prenatal health care had a lower log 

of the expected number of days of fistula illness. However, 

the estimated parameters for nurses and midwives are 

positive and statistically significant (p<0.01). These results 

show that those seeking prenatal health care with nurses 

and midwives had a higher log of the expected number of 

days of fistula illness. In addition, the parameters of the 

sources of medical assistance are statistically significant 

(p<0.01). The results indicate that the mothers who were 

using doctors and midwives for medical assistance had a 

lower log of the expected number of days of fistula illness, 

while those who were using nurses had a higher log.  

Table 4 shows the results of treatment effects analyses 

focusing on ATE and ATET. It reveals that the ATE and 

ATET for prenatal doctor consultations are negative and 

statistically significant (p<0.05). The ATE shows that those 

who had prenatal doctor consultations had a lower log of 

the expected number of days of fistula illness. The ATET 

reveals that, among those who consulted doctors, the log of 

the expected number of days of fistula illness was 

compared to if they never did. The results further show the 

impacts of seeking prenatal care from nurses, with the ATE 

(p<0.01) and ATET (p<0.10) being significant. The ATE 

implies that the mother who sought prenatal care from 

nurses had a lower log of the expected number of days of 

fistula illness. In addition, those who patronized nurses had 

a lower log of the expected number of days of fistula illness 

compared to if they never did. The ATET for prenatal care 

from midwives shows statistical significance (p<0.10). 

This implies that the log of the expected number of days of 

fistula illness was higher among those who consulted 

midwives than they would have had. 

Table 4.  Indicators of Impacts of Healthcare Utilization on Fistula Occurrence 

 ATE ATET 

ATE Coeff Robust Std Error z- statistics Coeff Robust Std Error z- statistics 

Prenatal – doctor -.05731 .01009 -5.68 -.14928 .0683927 -2.18 

Prenatal – nurse -.05997 .0091881 -6.53 -.11026 .0576483 -1.91 

Prenatal – midwife -.01115 .0163637 -0.68 .0587969 .0311753 1.89 

Medical assistance – doctor .0116708 .0340038 0.34 .037392 .0867203 0.43 

Medical assistance: nurse    .4144379 .3338116 1.24 

Medical assistance: midwife -.022942 .0220183 -1.04 .0116469 .0445338 0.26 
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4. Discussion 

Occurrence of the medical condition of fistula in 

Madagascar was 0.44% across the reported births. It should 

be noted that Sub-Saharan Africa (SSA) remains the 

hotspot of fistula, where 3-6% of mothers in labour are at 

risk due to obstructed labour [35]. Although reliable 

statistics on the prevalence of fistula are lacking in SSA, 

estimates show that 30,000-130,000 women annually 

develop this medical condition during childbirth [36]. In 

Gambia, it was reported that 160 out of 1000 women of 

reproductive age suffered from fistula [37]. The incidence 

rate in Nigeria is much higher, with a prevalence of 3.2 per 

100 live births [38]. In South Sudan, 3% of women of 

reproductive age suffer from fistula [39]. Also, Ghana has 

a fistula incidence rate of 1.6 and 1.8 per 1,000 childbirths. 

The results showed that an increase in mother’s age and 

the age at first birth increased the probability of not having 

fistula. Also, an increase in mother’s age decreased the 

expected days of fistula illness. These findings are expected 

and in line with the findings of Hareru et al. [20], Andargie 

and Debu [12], Muleta [21], and Roka et al. [15]. Moreover, 

early childbirth has been implicated as one of the major 

causes of fistula [40]. Therefore, unwanted teenage 

pregnancy and child marriage often subject girls to a 

significant risk of complications during childbirth, which 

may promote tissue damage that eventually develops into 

fistula [22, 41-43]. However, age at first birth increased the 

expected days of fistula illness. This result can be explained 

by the high possibility of complications at childbirth among 

women who have their first births at a much older age [44].  

The results further revealed the differences between 

urban and rural residents in respect of fistula incidence and 

morbidity. Rural residents were more affected by fistula. 

This can be explained by differences in access to quality 

healthcare services between rural and urban areas. It can 

also presuppose a higher likelihood of rural women 

delaying treatment for fistula due to complete ignorance of 

the condition or resource constraints that can promote 

inability to access quality healthcare services [45,46]. 

Similar findings have been reported by some authors [47-

51]. Except for those with higher education, an increase in 

mothers’ education levels decreased the average number of 

days of fistula morbidity. These results generally 

emphasize the contribution of education in promoting 

utilization of quality healthcare services in a timely manner 

during antenatal care among women. Similar findings have 

been reported by several authors, including Andargie and 

Debu [12], Rundasa et al. [14], Roka [23], Wall [12], 

Yeakey [17], Mohamed et al. [18] and Yusufi et al. [19]. 

Some household-based variables were also included in 

the model. Specifically, the gender of household heads also 

influenced average days of fistula morbidity, with male-

headed households having higher values. The role of 

household heads’ gender in explaining average days of 

fistula morbidity can be viewed from the perspective of 

differences in health risk perception across gender. 

Specifically, female household heads may understand the 

dynamics of risks that are associated with a pregnancy and 

advise affected mothers to act accordingly. More 

importantly, there are some gender-inclined decision-

making processes that often influence the timeliness and 

choice of healthcare facilities by pregnant women [24,25]. 

The cumulative impacts of all these can define the 

responsiveness of a pregnant woman to some probable 

medical complications during childbirth. 

Furthermore, an increase in household size increased the 

average days of fistula morbidity. The pathways through 

which household size influences women’s health are 

complex and interrelated. Specifically, the largeness of the 

household can reduce income per capita, thereby reducing 

the likelihood of promptly seeking medical assistance. In 

addition, women were found to possess low knowledge of 

fistula, which could reduce their preventive actions [52]. In 

addition, an increase in the age of household heads 

increased the average days of fistula morbidity. This can be 

attributed to the likelihood of aged household heads to have 

faith in traditional attendants, thereby reducing the 

utilization of orthodox medicine by pregnant women. The 

results also showed the role of the wealth index. This 

revealed that being wealthy from an asset point of view did 

not translate into a reduction in the incidence or average 

days of fistula morbidity. 

Some variables were included to capture health-related 

behaviours and healthcare service utilization. The 

parameter of not smoking also reveals that the mothers who 

were not smoking had fewer average days of fistula 

morbidity in Madagascar. This is expected because the 

decision not to smoke is a pro-health behaviour, which may 

also influence timely seeking of quality healthcare services 

during pregnancy. Moreover, it has been emphasized that 

smoking can affect the development of the foetus, thereby 

leading to future mothers who would be vulnerable to 

obstructed labour [53,54]. The parameter for health 

insurance also shows that health-insured mothers can seek 

quality healthcare services for the prevention of fistula. 

This is in accordance with some previous studies [55-57]. 

It was also found that some specific constraints to 

healthcare service utilization influenced the average days 

of obstetric fistula morbidity. Specifically, while the issue 

of distance was not detrimental, the problem of obtaining 

permission was. This reveals that pregnant women’s ordeal 

in utilization of quality healthcare services may have begun 

with their inability to secure permission. This is in 

accordance with the findings of Ahmed et al. [10], Molzan 

Turan et al. [25], Odhiambo [26] and Yusufi et al. [19] on 

the role of gender inequality in addressing inadequate 

utilization of healthcare facilities. 

Finally, the impacts of the sources of prenatal care on the 

average days of fistula morbidity were also determined. 

The results showed that prenatal care utilization from 

doctors and nurses reduced the average days of fistula 

morbidity. This is expected because prenatal care offers 

some opportunities for early detection of any likelihood of 
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obstetric complications during normal delivery. In that case, 

an elective caesarean section is to be recommended, which 

would reduce any possibility of prolonged labour that may 

result in a fistula developing. Therefore, these results 

reemphasize the need for adequate prenatal care from 

qualified healthcare professionals. 

5. Conclusions 

This paper analysed the factors influencing the average 

days of fistula morbidity and the impacts of healthcare 

utilization in Madagascar. The major findings from the 

study reemphasize some major interventions to address the 

fistula problem in Madagascar. First, utilization of prenatal 

care from qualified health practitioners will assist in 

preventing childbirth-related complications and prolonged 

labour. Therefore, incentives to enhance utilization of 

antenatal care will help in the effort towards eradication of 

fistula. Second, initiatives to promote health insurance 

uptake will facilitate access to quality healthcare services 

and reduce fistula morbidity. This is a fundamental step 

because health insurance offers steady access to healthcare 

services by removing the basic challenges of out-of-pocket 

payment. Third, there is a need to discourage teenage 

pregnancy through some legislative pronouncements. Such 

legislative interventions could prohibit child marriage. This 

also underscores the need to promote girl child education 

to discourage early marriage and promote their career 

prospects. Fourth, in relation to mothers' demographic 

variables, there is a need to focus on rural areas and 

illiterate mothers for interventions to address fistula 

problem. Specifically, promotion of access to healthcare 

services in rural areas will have a significant impact, while 

there is a need to promote women’s education on the risks 

of prolonged labour and the need for timely and adequate 

antenatal care. 
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