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Abstract

Background

Obstetric fistula is a devastating childbirth condition that results from prolonged obstructed

labour without timely medical intervention, leading to a tear between the birth canal and the

bladder or rectum. It is a public health issue, particularly in low-income countries with limited

access to quality maternal healthcare. This study aims to assess knowledge of fistula symp-

toms among women who had a fistula and its associated factors in Sierra Leone.

Methods

Cross-sectional data from the 2019 Sierra Leone Demographic and Health Survey was

used for the study. Our study comprised 15,574 reproductive women aged 15 to 49. Using a

four-modelled approach, a mixed-effect multilevel binary logistic regression analysis was

performed to assess the factors associated with knowledge of fistula symptoms among

women who had a fistula. The results were presented as adjusted odds ratios with a 95%

confidence interval.

Results

The proportion of knowledge of fistula symptoms among women who had a fistula was

57.5% [55.3,59.7] in Sierra Leone. Women aged 20–49, particularly those between 40–44

[aOR = 2.82; 95% CI: 2.13, 3.73], were more likely to be aware of knowledge of fistula symp-

toms among women who had a fistula compared to teenagers (15–19). Women with higher

levels of education [aOR = 2.07; 95% CI: 1.49, 2.88] were more likely to be aware of knowl-

edge of fistula symptoms among women who had a fistula than those without education.

Working women [aOR = 1.33; 95% CI: 1.14, 1.56], those who listened to the radio [aOR =

1.47; 95% CI: 1.30, 1.67] or used the internet [aOR = 1.64; 95% CI: 1.32, 2.05], and those

with a high number of lifetime births [aOR = 2.00; 95% CI: 1.57, 2.54] were more likely to be

aware of knowledge of fistula symptoms among women who had a fistula. Women who had

ever had sex [aOR = 2.19; 95% CI: 1.73, 2.77], were pregnant [aOR = 1.37; 95% CI: 1.13,
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1.66] or had terminated a pregnancy [aOR = 1.30; 95% CI: 1.07, 1.59] were more likely to be

aware of knowledge of fistula symptoms among women who had a fistula. A female house-

hold head [aOR = 1.20; 95% CI: 1.05, 1.38] was associated with a higher likelihood of knowl-

edge of fistula symptoms among women who had a fistula. On the other hand, larger

household sizes [aOR = 0.86; 95% CI: 0.75, 0.97] and living in the Western region [aOR =

0.48; 95% CI: 0.31, 0.75] were associated with a lower likelihood of knowledge of fistula

symptoms among women who had a fistula.

Conclusion

Most reproductive-aged women in Sierra Leone have knowledge of fistula symptoms

among women who had a fistula. Factors such as age, education, occupation, media expo-

sure, parity, sexual activity, pregnancy status, abortion history, ethnicity, household struc-

ture, and geographic location influence the knowledge of fistula symptoms among women

who had a fistula. Based on these findings, the government and partner organisations in

Sierra Leone should implement comprehensive health education programs targeting repro-

ductive-aged women, with a specific focus on obstetric fistula prevention, symptoms, and

available treatment options.

Introduction

Obstetric fistula (OBF) is a devastating childbirth injury that occurs when the soft tissue

between the vagina, bladder, or rectum develops a hole due to prolonged and obstructed

labour without timely medical intervention [1]. This condition results in continuous, involun-

tary leakage of urine, faeces, or both, causing severe physical and psychological suffering for

affected women [1]. Obstetric fistula is primarily caused by obstructed labour, often resulting

from factors such as early marriage, teenage pregnancy, inadequate antenatal care, and lack of

access to skilled birth attendants [2, 3]. The symptoms of obstetric fistula include constant

leakage of urine or faeces, foul odour, skin irritation, and recurrent infections [4]. The physical

and emotional toll of this condition is immense, leading to social isolation, economic hardship,

and, often, abandonment by partners and communities [4].

Globally, it is estimated that millions of women are living with obstetric fistula, with the

highest prevalence observed in sub-Saharan Africa [5]. In this region, factors such as poverty,

inadequate healthcare systems, and cultural practices contribute significantly to the incidence

of this condition [6–12]. Sierra Leone has one of the highest rates of obstetric fistula in the

world; while precise figures are limited due to underreporting, it is estimated that thousands of

women in Sierra Leone are living with the condition [13], exacerbated by years of civil conflict,

poor maternal health services, and limited access to education for women [13]. These factors

have created a perfect storm for the perpetuation of obstetric fistula, making it a critical public

health issue that demands urgent attention.

Sierra Leone has made strides in addressing obstetric fistula through various policies, pro-

grams, and activities. In collaboration with international organisations and NGOs, the govern-

ment has implemented prevention, treatment, and rehabilitation initiatives. These efforts

include increasing access to maternal healthcare, promoting family planning, and establishing

fistula repair centres [13]. Additionally, community-based programs have been initiated to

raise awareness about obstetric fistula and reduce stigma [14]. However, significant challenges
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persist in combating this issue. Limited resources, inadequate infrastructure, and geographical

barriers hinder the effective delivery of healthcare services, particularly in rural areas [15].

Moreover, cultural and socio-economic factors contribute to the prevalence of early marriage,

teenage pregnancy, and obstructed labour, underlying causes of obstetric fistula [13]. Over-

coming these challenges requires a multi-faceted approach involving increased investment in

maternal healthcare, strengthening health systems, and empowering women and girls through

education and economic opportunities [16].

A comprehensive literature review reveals that while obstetric fistula has been studied

extensively in sub-Saharan Africa [2, 6–12, 17–22], gaps remain in understanding the specific

factors contributing to its knowledge and symptoms in Sierra Leone. Existing studies in Sierra

Leone have primarily focused on understanding the effect of becoming a fistula advocate [14],

the experiences of patients and medical personnel [15] and providing care for girls and

women with the condition [16], often overlooking the broader context of reproductive health,

including the role of education, economic status, and community-level factors. This study

aims to address these gaps by assessing the knowledge of fistula symptoms among women who

had a fistula and its associated factors in Sierra Leone. By doing so, the findings from this

study will contribute to a more nuanced understanding of the problem, informing the devel-

opment of targeted prevention and intervention strategies. Ultimately, this research seeks to

contribute to the broader body of knowledge on obstetric fistula and inform policy and pro-

gram development to eliminate this preventable condition.

Materials and methods

Study design and sampling methods

We utilised the cross-sectional data of the 2019 Sierra Leone Demographic and Health Surveys

(SLDHS) for this study. The SLDHS are periodically cross-sectional surveys used to gather

data on demographic, health, and nutritional factors among non-elderly adults and children.

The 2019 survey was conducted over four months (from May 2019 to August 2019) [23], using

a stratified, two-stage cluster sampling design. The first stage involved selecting 578 enumera-

tion areas (EAs) from 214 urban and 364 rural regions and selecting 24 households from each

EAs. This resulted in a sample size of 13,872 households [23]. The SLDHS employed a stan-

dardised, structured questionnaire administered in face-to-face interviews by trained enumer-

ators. Rigorous quality control measures were implemented during data collection, including

interviewer training, supervision, and cleaning, to ensure data accuracy and reliability.

Detailed information regarding the sampling technique can be found in the final DHS report

[23]. Our study comprised all 15,574 reproductive-aged women between the ages of 15 and 49

from the 2019 SLDHS. We got formal authorisation to view the entire SLDHS database by fol-

lowing the prescribed procedures outlined on the official DHS program website [24]. This

study adhered to the Strengthening Reporting of Observational Studies in Epidemiology

(STROBE) guidelines [25].

Variables

Dependent variable. The dependent variable of our study was knowledge of fistula symp-

toms among women who had a fistula. The variables were derived based on the DHS 8 online

statistics on how to calculate the knowledge of symptoms of obstetric fistula experiences from

the questions in the DHS, "Ever heard of fistula and Ever experienced constant leakage of

urine or stool from the vagina". Responses to this question were categorised into "no" and

"yes". To derive the variable called "knowledge of fistula symptoms among women who had a

fistula", we created a composite variable by combining the two variables: heard of fistula and
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experienced constant leakage of urine or stool from the vagina at the time of the survey. Please

see the link to the DHS 8 online statistics https://dhsprogram.com/data/Guide-to-

DHS-Statistics/index.htm#t=Knowledge_and_Symptoms_of_Obstetric_Fistula.htm.

Independent variables. The study included eighteen independent variables. These vari-

ables were grouped into individual and contextual level variables. The individual level variables

include namely age (15–19, 20–24, 25–29, 30–34, 35–39, 40–49), educational level (no educa-

tion, primary, secondary & higher), current working status (yes, no), religion (Christian,

Islam, others), marital status (never in union, married/cohabiting, previously in a union), read

newspapers or magazines (yes or no), listen to the radio (yes or no), watch television (yes or

no), use the Internet (yes or no), parity (no birth, one birth, two births, three births, four or

more), ever had sex (yes or no), currently pregnant (yes or no), ever terminated pregnancy

(yes or no), and household size (less than 5, greater than 6). The contextual level variables

include wealth index (poorest, poorer, middle, richer, richest), residence (urban, rural), house-

hold head (male or female), and region (eastern, northern, northwestern, southern, western).

These variables were selected based on their significant association and previous identification

as predictors of awareness of OBF [7–10].

Data analysis. Data was analysed in three steps using Stata version 18.0 (Stata Corporation,

College Station, TX, USA). In the initial phase, we did descriptive statistics of the study population

in Sierra Leone. Subsequently, a bivariate analysis was conducted to ascertain the distribution of

knowledge of fistula symptoms among women who had a fistula across the explanatory variables.

The findings were presented using percentages with their corresponding confidence intervals

(CIs) and a p-value from a chi-square independence test to indicate their significance level. The

significant variables were included in a mixed-effect multilevel binary logistic regression analysis

using four models. Model I, which did not include any explanatory variables, revealed the changes

in knowledge of fistula symptoms among women who had a fistula ascribed to the clustering at

the primary sampling unit (PSU). In Model II, the individual level variables were included, while

in Model III, the contextual level variables were included. Model IV included all the explanatory

variables. The mixed-effect regression analysis yielded results that included both fixed effects and

random effects. The fixed-effect results revealed the correlation between the explanatory variables

and knowledge of fistula symptoms among women who had a fistula. The results were reported as

an adjusted odds ratio (aOR) and their corresponding 95% confidence intervals (CI). The random

effect results, however, indicate the variations in knowledge of fistula symptoms among women

who had a fistula. All four models used the intra-cluster correlation coefficient (ICC) values to

determine the variation. The results of the last model, which had all the explanatory variables, are

reported in this paper. Before generating the results, we consistently used the weighting and the

svyset function in Stata throughout the analysis.

Ethics approval statement

The study did not seek ethical clearance for the DHS dataset, as it was publicly available. The

dataset was obtained from MEASURE DHS after registration and approval, and all ethical

guidelines regarding secondary dataset usage were strictly followed. More information about

DHS data usage and ethical standards can be found at http://goo.gl/ny8T6X.

Results

Background characteristics of women in Sierra Leone

Table 1 shows the background characteristics of the women in Sierra Leone. The study popula-

tion consisted primarily of adolescents in Sierra Leone, with 22.00% falling between the ages of

15–19. Education levels were low, with nearly half (45.47%) having no formal education.
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Table 1. Background characteristics of women in Sierra Leone (n = 15574).

Variable Weighted sample(n) Weighted frequency (%)

Woman’s age (years)

15–19 3,427 22.00

20–24 2,629 16.88

25–29 2,728 17.51

30–34 1,942 12.47

35–39 2,224 14.28

40–44 1,337 8.58

45–49 1,286 8.27

Educational attainment

No education 7,081 45.47

Primary 2,103 13.50

Secondary 5,724 36.75

Higher 666 4.28

Current working status

No 4,831 31.02

Yes 10,743 68.98

Marital status

Never in union 5,058 32.47

Married/cohabiting 9,715 62.38

Previously married 801 5.15

Read newspapers or magazines

No 14,330 92.01

Yes 1,244 7.99

Listen to radio

No 8,653 55.56

Yes 6,921 44.44

Watch television

No 11,143 71.55

Yes 4,431 28.45

Use Internet

No 13,333 85.61

Yes 2,241 14.39

Parity

No birth 4,117 26.43

One birth 2,480 15.92

Two births 2,215 14.22

Three births 1,912 12.28

Four or more births 4,850 31.15

Ever had sex

No 1,599 10.27

Yes 13,975 89.73

Currently pregnant

No 14,609 93.80

Yes 965 6.20

Ever terminated pregnancy

No 14,246 91.47

Yes 1,328 8.53

Religion

(Continued)
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Despite this, a high proportion of women (68.98%) were employed. Most (62.38%) were mar-

ried or cohabiting, and internet access was limited (85.61% never used it). In terms of sexual

and reproductive health, a significant portion (89.73%) reported having had sex. Family sizes

were generally large, with 60.08% having six or more members. Socioeconomic factors revealed

a concentration of women in the richest category (23.54%) and residing in rural areas (54.00%).

Table 2 shows the bivariate analysis of knowledge of fistula symptoms among women who

had a fistula in Sierra Leone. The national proportion of knowledge of fistula symptoms

among women who had a fistula was 57.5% [55.3,59.7] in Sierra Leone. knowledge of fistula

symptoms among women who had a fistula was highest among women aged 40–44 years

69.8%, women with higher education 73.0%, women who were working 62.0%, women who

were previously married 71.1%, women with four or more births 66.2%, women who have had

sex 60.9%, women were currently pregnant 62.0%, women who were Christians 60.0%,

women with females as household heads 60.5%, and women living in the Southern region

60.5%. Except for watching television, wealth index and place of residence, the remaining

explanatory variables showed significant associations with knowledge of fistula symptoms

among women who had a fistula in Sierra Leone at p<0.05.

Factors associated with knowledge of fistula symptoms among women who

had a fistula in Sierra Leone

1. Socio-demographics. Women aged 20–49 had higher odds of knowledge of fistula

symptoms among women who had a fistula compared to those aged 15–19, with the highest

Table 1. (Continued)

Variable Weighted sample(n) Weighted frequency (%)

Christians 3,616 23.22

Muslims 11,953 76.75

Others 6 0.04

Household size

Five and below 6,217 39.92

Six or more 9,357 60.08

Sex of household head

Male 10,930 70.18

Female 4,644 29.82

Wealth index

Poorest 2,738 17.58

Poorer 2,831 18.18

Middle 2,954 18.96

Richer 3,385 21.74

Richest 3,666 23.54

Place of residence

Urban 7,163 46.00

Rural 8,411 54.00

Region

Eastern 3,069 19.71

Northern 3,316 21.30

Northwestern 2,508 16.10

Southern 2,900 18.62

Western 3,780 24.27

https://doi.org/10.1371/journal.pone.0312019.t001
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Table 2. Bivariate analysis of knowledge of fistula symptoms among women who had a fistula in Sierra Leone.

Variables Knowledge of fistula symptoms among women who had a fistula p-value

Proportion 57.5% [55.3,59.7]

Woman’s age (years) <0.001

15–19 36.8 [34.2,39.6]

20–24 55.6 [52.4,58.7]

25–29 62.2 [59.1,65.2]

30–34 65.5 [62.3,68.5]

35–39 67.1 [63.9,70.1]

40–44 69.8 [66.2,73.1]

45–49 65.5 [61.4,69.5]

Educational attainment <0.001

No education 59.5 [56.9,62.1]

Primary 55.4 [51.3,59.4]

Secondary 54.1 [51.5,56.6]

Higher 73.0 [67.3,78.1]

Current working status <0.001

No 47.6 [44.9,50.3]

Yes 62.0 [59.4,64.5]

Marital status <0.001

Never in union 44.6 [42.1,47.2]

Married/cohabiting 63.1 [60.6,65.5]

Previously married 71.1 [66.1,75.6]

Read newspapers or magazines 0.026

No 57.1 [54.8,59.3]

Yes 62.7 [57.8,67.4]

Listen to radio <0.001

No 52.1 [49.6,54.6]

Yes 64.2 [61.6,66.8]

Watch television 0.366

No 57.0 [54.6,59.5]

Yes 58.8 [55.2,62.2]

Use Internet <0.001

No 56.2 [53.9,58.5]

Yes 65.2 [61.0,69.3]

Parity <0.001

No birth 40.2 [37.6,42.8]

One birth 58.6 [55.5,61.6]

Two births 63.3 [59.6,66.9]

Three births 64.8 [61.4,68.1]

Four or more births 66.2 [63.5,68.8]

Ever had sex <0.001

No 27.7 [24.6,31.0]

Yes 60.9 [58.6,63.2]

Currently pregnant <0.001

No 57.2 [55.0,59.5]

Yes 62.0 [58.1,65.8]

Ever terminated pregnancy <0.001

No 56.3 [54.1,58.5]

(Continued)
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odds among those aged 40–44 (aOR = 2.82; 95% CI: 2.13, 3.73). Women with primary, second-

ary, and higher education had increased odds of knowledge of fistula symptoms among

women who had a fistula compared to those without education. The highest odds were

observed among women with higher education (aOR = 2.07; 95% CI: 1.49, 2.88). Women who

were working had higher odds of knowledge of fistula symptoms among women who had a fis-

tula than those who were not working (aOR = 1.33; 95% CI: 1.14, 1.56). Women with female

household heads had increased odds of knowledge of fistula symptoms among women who

had a fistula compared to those with male household heads (aOR = 1.20; 95% CI: 1.05, 1.38).

Women living in larger households (six or more members) had lower odds of knowledge of

fistula symptoms among women who had a fistula compared to those in smaller households

(five or below) (aOR = 0.86; 95% CI: 0.75, 0.97). The odds of knowledge of fistula symptoms

among women who had a fistula were lower among women living in the Western region com-

pared to those in the Eastern region (aOR = 0.48; 95% CI: 0.31, 0.75).

2. Sexual history. Women who had engaged in sexual activity had higher odds of knowl-

edge of fistula symptoms among women who had a fistula compared to those who had not

(aOR = 2.19; 95% CI: 1.73, 2.77). Pregnant women had higher odds of knowledge of fistula

symptoms among women who had a fistula than those who were not pregnant (aOR = 1.37;

95% CI: 1.13, 1.66). Women who had ever terminated a pregnancy had higher odds of

Table 2. (Continued)

Variables Knowledge of fistula symptoms among women who had a fistula p-value

Yes 70.5 [66.0,74.6]

Religion 0.040

Christians 60.0 [57.0,62.9]

Muslims 56.8 [54.4,59.2]

Others 36.1 [9.4,75.5]

Household size <0.001

Five and below 62.4 [59.7,65.0]

Six or more 54.3 [52.0,56.6]

Sex of household head <0.001

Male 56.3 [53.9,58.6]

Female 60.5 [57.7,63.2]

Wealth index 0.502

Poorest 60.2 [56.0,64.3]

Poorer 55.9 [52.6,59.2]

Middle 57.8 [54.4,61.1]

Richer 57.3 [53.1,61.5]

Richest 56.7 [52.9,60.4]

Place of residence 0.496

Urban 56.7 [53.3,60.0]

Rural 58.2 [55.3,61.1]

Region 0.042

Eastern 60.4 [55.3,65.3]

Northern 59.2 [54.3,64.0]

Northwestern 56.8 [52.8,60.7]

Southern 60.5 [56.2,64.7]

Western 51.9 [46.8,57.0]

*P-values were generated from a Chi-square test

https://doi.org/10.1371/journal.pone.0312019.t002
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knowledge of fistula symptoms among women who had a fistula compared to those who had

not (aOR = 1.30; 95% CI: 1.07, 1.59).

3. Obstetric history. Women with one, two, three, or four or more births had higher odds

of knowledge of fistula symptoms among women who had a fistula compared to those without

any births. The highest odds were among those with four or more births (aOR = 2.00; 95% CI:

1.57, 2.54).

4. Media exposure. Women who listened to the radio had higher odds of knowledge of

fistula symptoms among women who had a fistula than those who did not (aOR = 1.47; 95%

CI: 1.30, 1.67). Women who used the internet had higher odds of knowledge of fistula symp-

toms among women who had a fistula compared to those who did not (aOR = 1.64; 95% CI:

1.32, 2.05).

Random effects results

Table 3 indicates variations in the factors associated with knowledge of fistula symptoms

among women who had a fistula in Sierra Leone among the clusters (σ2 = 2.25, 95% CI = 1.91

to 2.64) in model I. Approximately 40% of the proportion of knowledge of fistula symptoms

among women who had a fistula was attributed to the variations between the clusters (intra-

class correlation (ICC) = 0.40). The between-cluster difference increased to 44% in Model II,

decreased to 40% in Model III, and increased to 44% in Model IV. These ICC results suggest

that the likelihood of knowledge of fistula symptoms among women who had a fistula varia-

tions can be attributed to the variances across the clusters.

Discussion

Our study assessed the knowledge of fistula symptoms among women who had a fistula in

Sierra Leone, finding that 57.5% were aware of these symptoms. Awareness was higher among

women aged 20–49, especially those aged 40–44, and those with higher education levels. Fac-

tors associated with increased knowledge included being employed, listening to the radio,

using the internet, having multiple births, and having sexual experience, being pregnant, or

having terminated a pregnancy. Additionally, having a female household head was linked to

greater awareness, while larger household sizes and residing in the Western region were asso-

ciated with lower knowledge levels.

Our study revealed that 57% of women in Sierra Leone had knowledge of fistula symptoms

among women who had a fistula. This is higher than what was reported in other sub-Saharan

African countries like Ghana [26], Ethiopia [27], and Nigeria [28]. Variations in data collection

methods, sample sizes, and how knowledge of fistula symptoms among women who had a fis-

tula were assessed in our study compared to the other studies account for the differences. The

possible reason for the findings in our research in Sierra Leone may be due to the UNFPA’s

Global Campaign to End Fistula in Sierra Leone, which aims to improve access to quality

maternal health services and raise awareness of sexual and reproductive health and rights [13].

The activities conducted by UNFPA include leaflets, posters, community dialogue meetings,

radio jingles, and discussions with fistula survivors as champions of fistula prevention [13].

Despite the work that has been done, almost half of the women were not aware of OBF. This

means more work needs to be done by sexual and reproductive health organisations to inten-

sify their health promotion efforts, especially targeting women with specific characteristics that

this study has identified as potential risk factors.

Women aged 20–49, particularly those between 40–44, were more likely to be aware of the

knowledge of fistula symptoms among women who had a fistulacompared to teenagers (15–

19). This finding aligns with the previous studies in Ethiopia [10] and Uganda [29]. Older
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Table 3. Factors associated with knowledge of fistula symptoms among women who had a fistula in Sierra Leone.

Variables Model I Empty model Model II aOR [95% CI] Model III aOR [95% CI] Model IV aOR [95% CI]

Fixed effect results

Women’s age(years)

15–19 1.00 1.00

20–24 1.51*** [1.26,1.80] 1.50*** [1.26,1.80]

25–29 1.87*** [1.51,2.30] 1.86*** [1.51,2.30]

30–34 2.32*** [1.79,3.01] 2.31*** [1.78,3.00]

35–39 2.43*** [1.86,3.18] 2.41*** [1.84,3.16]

40–44 2.86*** [2.16,3.77] 2.82*** [2.13,3.73]

45–49 2.45*** [1.83,3.27] 2.41*** [1.80,3.22]

Educational attainment

No education 1.00 1.00

Primary 1.22* [1.03,1.45] 1.22* [1.03,1.44]

Secondary 1.51*** [1.30,1.75] 1.51*** [1.30,1.76]

Higher 2.06*** [1.48,2.86] 2.07*** [1.49,2.88]

Current working status

Not working 1.00 1.00

Working 1.34*** [1.15,1.56] 1.33*** [1.14,1.56]

Marital status

Never in union 1.00 1.00

Married/cohabiting 0.95 [0.81,1.11] 1.00 [0.85,1.17]

Previously married 1.19 [0.91,1.56] 1.16 [0.88,1.52]

Read newspapers or magazines

No 1.00 1.00

Yes 1.12 [0.90,1.39] 1.13 [0.91,1.40]

Listen to radio

No 1.00 1.00

Yes 1.46*** [1.29,1.66] 1.47*** [1.30,1.67]

Use Internet

No 1.00 1.00

Yes 1.65*** [1.32,2.06] 1.64*** [1.32,2.05]

Parity

No birth 1.00 1.00

One birth 1.59*** [1.35,1.87] 1.56*** [1.33,1.84]

Two births 1.75*** [1.39,2.21] 1.73*** [1.38,2.18]

Three births 1.90*** [1.51,2.39] 1.87*** [1.49,2.36]

Four or more births 2.03*** [1.60,2.58] 2.00*** [1.57,2.54]

Ever had sex

No 1.00 1.00

Yes 2.20*** [1.74,2.77] 2.19*** [1.73,2.77]

Currently pregnant

No 1.00 1.00

Yes 1.37** [1.13,1.66] 1.37** [1.13,1.66]

Ever terminated pregnancy

No 1.00 1.00

Yes 1.30** [1.07,1.59] 1.30** [1.07,1.59]

Religion

Christians 1.00 1.00

(Continued)
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women in Sierra Leone are more aware of fistula due to their life experience, exposure to

health information, and involvement in community activities [13, 30]. They may have wit-

nessed or heard about fistula cases in their communities, learned about its causes and preven-

tion, and had more access to media disseminating health messages [13, 30]. They may also

have more decision-making power in their households, allowing them to seek healthcare or

support when needed [8, 9].

Women with higher education levels (primary, secondary, or higher) had knowledge of fis-

tula symptoms among women who had a fistula compared to those without education,

highlighting the significant impact of education on awareness in Sierra Leone. This aligns with

previous studies [10, 20, 27] indicating that educated women are more likely to be informed

about obstetric fistula due to better access to information through various media and health-

care services [31]. Educated women are also more aware of their health rights and empowered

to challenge harmful practices like female genital mutilation, early marriage, and gender-based

violence [27]. Additionally, working women who engaged with media, such as listening to the

radio or using the internet, showed increased knowledge of fistula symptoms among women

who had a fistula. This reflects findings from other sub-Saharan African studies [8, 10, 32],

suggesting that employment broadens social networks and enhances financial autonomy, facil-

itating access to healthcare and information. Media exposure further empowers women by

increasing knowledge about fistula and encouraging them to seek appropriate medical care

[16, 33].

The study reveals that women with lifetime births were more likely to know the knowledge

of fistula symptoms among women who had a fistula. The result contradicts Asefa et al. [27]

Table 3. (Continued)

Variables Model I Empty model Model II aOR [95% CI] Model III aOR [95% CI] Model IV aOR [95% CI]

Muslims 1.03 [0.90,1.19] 1.04 [0.90,1.19]

Others 0.53 [0.03,8.34] 0.51 [0.03,8.77]

Household size

Five and below 1.00 1.00

Six or more 0.84** [0.74,0.95] 0.86* [0.75,0.97]

Sex of household head

Male 1.00 1.00

Female 1.15* [1.03,1.30] 1.20** [1.05,1.38]

Region

Eastern 1.00 1.00

Northern 0.87 [0.59,1.29] 0.82 [0.51,1.31]

Northwestern 0.81 [0.58,1.14] 0.83 [0.53,1.28]

Southern 1.02 [0.70,1.49] 1.02 [0.67,1.56]

Western 0.62** [0.43,0.89] 0.48** [0.31,0.75]

Random effect model

PSU variance (95% CI) 2.25 [1.91, 2.64] 2.67 [2.28, 3.12] 2.22 [1.89, 2.60] 2.59 [2.22, 3.03]

ICC 0.40 [0.36, 0.44] 0.44 [0.40, 0.48] 0.40 [0.36, 0.44] 0.44 [0.40, 0.47]

N 15574 15574 15574 15574

Number of clusters 576 576 576 576

aOR = adjusted odds ratios; CI = Confidence Interval

* p<; 0.05

** p<; 0.01

*** p<; 0.001; 1.00 = Reference category; PSU = Primary Sampling Unit; ICC = Intra-Class Correlation Coefficient

https://doi.org/10.1371/journal.pone.0312019.t003
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and the previous study in sub-Saharan Africa [8]. In those studies, parity was less associated

with OBF. Fistula is caused by prolonged labour, and women with more children are more

likely to have experienced or witnessed this complication and may be aware of it [34]. Fistula

prevention and treatment programs target women with more children, increasing awareness

of potential risks and complications [13].

The study found an association between pregnancy termination and knowledge of fistula

symptoms among women who had a fistula. Aleminew et al. [10], Tweneboah et al. [9], and

Asefa et al. [27] reported similar findings. Women who terminated their pregnancies likely

experienced complications or risks that increased their awareness of reproductive health com-

plications, such as the risk of fistula [8]. They may have received more information or counsel-

ling from healthcare providers or organisations offering safe abortion services. The study also

revealed that pregnant women are more likely to be aware of obstetric fistula. Pregnancy often

leads to more frequent visits to healthcare facilities for antenatal care, increasing the chances of

exposure to information about obstetric fistula. The study also reveals that women who have

had sex were more likely to be aware of OBF. Our finding is inconsistent with the previous

study in sub-Saharan Africa [8]. In that study, women who had never had sex were less likely

to be aware of OBF. Women who have had sexual or reproductive experiences are more likely

to seek healthcare, increasing their chances of learning about obstetric fistula.

Our findings revealed that larger household sizes and living in the Western region were

associated with a lower likelihood of knowledge of fistula symptoms among women who had a

fistula. Larger households often face economic challenges, limiting healthcare, education, and

information access. Cultural norms and beliefs about women’s health and roles might differ

between regions. Further research is needed to understand these associations fully.

Policy and practice implications

Our study provides crucial insights for policy development to address obstetric fistula in Sierra

Leone. Given the disparities in knowledge across age groups, educational campaigns should be

tailored to specific age groups. For instance, comprehensive sex education for adolescents and

reproductive health information for women of childbearing age is essential. Efforts should

prioritise women with low education, those in rural areas, and those from specific ethnic

groups, as these groups are particularly vulnerable to a lack of knowledge about obstetric fis-

tula. Investment in maternal healthcare, including access to skilled birth attendants, is crucial

to prevent obstetric fistula. Leveraging radio and the internet to disseminate information

about obstetric fistula is essential. Policies that empower women, such as promoting education

and economic opportunities, can contribute to increased knowledge and access to healthcare.

Healthcare providers and community health workers should conduct outreach programs to

raise awareness about obstetric fistula, focusing on vulnerable groups. Integration of obstetric

fistula prevention and management into routine maternal healthcare services is crucial. Train-

ing healthcare providers on preventing, diagnosing, and managing obstetric fistula is essential.

Partnerships between healthcare providers, community-based organisations, and media out-

lets can enhance the impact of interventions. Regular monitoring and evaluation of interven-

tions are necessary to assess their effectiveness and make necessary adjustments. By addressing

these policy and practice implications, Sierra Leone can make significant progress in reducing

the prevalence of obstetric fistula and improving the lives of affected women.

Strengths and limitations

Using a nationally representative dataset, this study is the first to assess the knowledge of fistula

symptoms among women who had a fistula, and factors associated with it in Sierra Leone.
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This is a meaningful contribution to existing literature. However, the cross-sectional nature of

secondary data limits causal inferences. Additionally, the DHS does not disaggregate questions

to show specific types of fistulae (i.e. vesicovaginal fistula, urethrovaginal fistula, or rectovagi-

nal fistula) that women know. Recall bias was another limitation of the study. Another key lim-

itation of this study was the unavailability of detailed reproductive health data within the 2019

Sierra Leone Demographic and Health Survey dataset. Consequently, crucial variables such as

puberty, menarche, menopause, and specific health conditions that could significantly influ-

ence obstetric fistula knowledge and symptoms were not included in the analysis. This limita-

tion restricts the depth of our investigation into the complex factors associated with obstetric

fistula awareness. Future studies with more comprehensive data on reproductive health will be

essential further to elucidate the predictors of obstetric fistula knowledge and symptoms.

Conclusion

Most reproductive-aged women in Sierra Leone have knowledge of fistula symptoms among

women who had a fistula. Factors such as age, education, occupation, media exposure, parity,

sexual activity, pregnancy status, abortion history, ethnicity, household structure, and geo-

graphic location influence the knowledge of fistula symptoms among women who had a fis-

tula. Based on these findings, the government and partner organisations in Sierra Leone

should implement comprehensive health education programs targeting reproductive-aged

women, with a specific focus on obstetric fistula prevention, symptoms, and available treat-

ment options. Promote media campaigns to raise awareness about obstetric fistula, using

accessible language and culturally appropriate messages. Expand access to education for girls

and women, especially in rural areas, to empower them with knowledge about reproductive

health. Enhance maternal healthcare services, including access to skilled birth attendants, to

reduce the risk of obstetric fistula. Collaborate with community leaders to address cultural and

social norms that contribute to obstetric fistula, such as early marriage and harmful traditional

practices.

Acknowledgments

The authors express their gratitude to the MEASURE DHS project for their support and for

providing free access to the original data.

Author Contributions

Conceptualization: Augustus Osborne, Peter Bai James, Camilla Bangura.

Data curation: Augustus Osborne, Peter Bai James.

Formal analysis: Augustus Osborne, Camilla Bangura.

Investigation: Augustus Osborne, Camilla Bangura.

Methodology: Augustus Osborne, Peter Bai James, Camilla Bangura.

Project administration: Augustus Osborne.

Software: Augustus Osborne.

Supervision: Augustus Osborne.

Validation: Augustus Osborne, Peter Bai James.

Visualization: Augustus Osborne.

Writing – original draft: Augustus Osborne, Peter Bai James, Camilla Bangura.

PLOS ONE Knowledge and symptoms of obstetric fistula and its associated factors among reproductive-aged women

PLOS ONE | https://doi.org/10.1371/journal.pone.0312019 October 24, 2024 13 / 15

https://doi.org/10.1371/journal.pone.0312019


Writing – review & editing: Augustus Osborne, Peter Bai James, Camilla Bangura.

References
1. Roush KM. Social implications of obstetric fistula: an integrative review. Journal of midwifery & women’s

health. 2009 Mar 1; 54(2): e21–33. https://doi.org/10.1016/j.jmwh.2008.09.005 PMID: 19249652

2. Tsega Dejen M, Assebe Yadeta T, Gedefaw Azeze G, Demis Bizuneh A, Tiruye G, Semahegn A.

Knowledge of obstetric fistula and its associated factors among women of reproductive age in North-

western Ethiopia: a community-based cross-sectional study. BMC Women’s Health. 2022 Nov 23; 22

(1):467. https://doi.org/10.1186/s12905-022-02001-8 PMID: 36419045

3. Sherfi HA, Khogali M, Bedri NM, Blystad A, Hauk H. Experiences of living with Obstetric Fistula (OF) at

Khartoum: Case study women attending Abbo’s Centre for Fistula and Urogynecology in Khartoum

Teaching Hospital. Ahfad Journal. 2021 Jun 1; 38(1).

4. Wall LL. Obstetric Fistula. Obstetrics and Gynecology in Low-Resource Settings: A Practical Guide.

2016 Nov 28:80.

5. Obstetric fistula [Internet]. United Nations Population Fund. 2022 [cited 2024 Aug 17]. Available from:

https://www.unfpa.org/obstetric-fistula

6. Roka ZG, Akech M, Wanzala P, Omolo J, Gitta S, Waiswa P. Factors associated with obstetric fistulae

occurrence among patients attending selected hospitals in Kenya, 2010: a case-control study. BMC

pregnancy and childbirth. 2013 Dec; 13:1–7.

7. Gedefaw G, Wondmieneh A, Getie A, Bimerew M, Demis A. Estimating the prevalence and risk factors

of obstetric fistula in Ethiopia: results from demographic and health survey. International Journal of

Women’s Health. 2021 Jul 7:683–90. https://doi.org/10.2147/IJWH.S306221 PMID: 34262358

8. Budu E, Ahinkorah BO, Okyere J, Seidu AA, Aboagye RG, Yaya S. Awareness of obstetric fistula and

its associated factors among women of reproductive age in sub-Saharan Africa. Tropical Medicine and

Health. 2022 Aug 2; 50(1):50.

9. Tweneboah R, Budu E, Asiam PD, Aguadze S, Acheampong F. Awareness of obstetric fistula and its

associated factors among reproductive-aged women: Demographic and health survey data from Gam-

bia. Plos one. 2023 Apr 6; 18(4): e0283666. https://doi.org/10.1371/journal.pone.0283666 PMID:

37023216

10. Aleminew W, Mulat B, Shitu K. Awareness of obstetric fistula and its associated factors among repro-

ductive-age women in Ethiopia: a multilevel analysis of Ethiopian Demographic and Health Survey

data: a cross-sectional study. BMJ open. 2021 Dec 1; 11(12): e053221. https://doi.org/10.1136/

bmjopen-2021-053221 PMID: 34880023

11. Barageine JK, Tumwesigye NM, Byamugisha JK, Almroth L, Faxelid E. Risk factors for obstetric fistula

in Western Uganda: a case control study. PLoS One. 2014 Nov 17; 9(11): e112299. https://doi.org/10.

1371/journal.pone.0112299 PMID: 25401756

12. Bulndi LB, Ireson D, Adama E, Bayes S. Sub-Saharan African women’s views and experiences of risk

factors for obstetric fistula: a qualitative systematic review. BMC pregnancy and childbirth. 2022 Sep 3;

22(1):680. https://doi.org/10.1186/s12884-022-05013-2 PMID: 36057559

13. Obstetric fistula [Internet]. UNFPA Sierra Leone. 2020 [cited 2024 Aug 17]. Available from: https://

sierraleone.unfpa.org/en/topics/obstetric-fistula-4

14. Vowles Z, Bash-Taqi R, Kamara A, Kuteh M, Silverio SA, Turay I, et al. The effect of becoming a Fistula

Advocate on the recovery of women with Obstetric Fistula in Sierra Leone: A qualitative study. PLOS

global public health. 2023 Apr 12; 3(4): e0000765. https://doi.org/10.1371/journal.pgph.0000765 PMID:

37043491

15. Samba S. Obstetric Fistula: The experiences of patients and medical personnel in Sierra Leone. Wal-

den University; 2017.

16. Kalama I. The Aberdeen Women’s Centre: Providing Care for Girls and Women with Fistula and Other

Conditions in Sierra Leone. InA Multidisciplinary Approach to Obstetric Fistula in Africa: Public Health,

Anthropological, and Medical Perspectives 2022 Sep 20 (pp. 337–341). Cham: Springer International

Publishing.

17. Hareru HE, Wtsadik DS, Ashenafi E, Debela BG, Lerango TL, Ewunie TM, et al. Variability and aware-

ness of obstetric fistula among women of reproductive age in sub-Saharan African countries: A system-

atic review and meta-analysis. Heliyon. 2023 Aug 1; 9(8). https://doi.org/10.1016/j.heliyon.2023.e18126

PMID: 37560629

PLOS ONE Knowledge and symptoms of obstetric fistula and its associated factors among reproductive-aged women

PLOS ONE | https://doi.org/10.1371/journal.pone.0312019 October 24, 2024 14 / 15

https://doi.org/10.1016/j.jmwh.2008.09.005
http://www.ncbi.nlm.nih.gov/pubmed/19249652
https://doi.org/10.1186/s12905-022-02001-8
http://www.ncbi.nlm.nih.gov/pubmed/36419045
https://www.unfpa.org/obstetric-fistula
https://doi.org/10.2147/IJWH.S306221
http://www.ncbi.nlm.nih.gov/pubmed/34262358
https://doi.org/10.1371/journal.pone.0283666
http://www.ncbi.nlm.nih.gov/pubmed/37023216
https://doi.org/10.1136/bmjopen-2021-053221
https://doi.org/10.1136/bmjopen-2021-053221
http://www.ncbi.nlm.nih.gov/pubmed/34880023
https://doi.org/10.1371/journal.pone.0112299
https://doi.org/10.1371/journal.pone.0112299
http://www.ncbi.nlm.nih.gov/pubmed/25401756
https://doi.org/10.1186/s12884-022-05013-2
http://www.ncbi.nlm.nih.gov/pubmed/36057559
https://sierraleone.unfpa.org/en/topics/obstetric-fistula-4
https://sierraleone.unfpa.org/en/topics/obstetric-fistula-4
https://doi.org/10.1371/journal.pgph.0000765
http://www.ncbi.nlm.nih.gov/pubmed/37043491
https://doi.org/10.1016/j.heliyon.2023.e18126
http://www.ncbi.nlm.nih.gov/pubmed/37560629
https://doi.org/10.1371/journal.pone.0312019


18. Rundasa DN, Wolde TF, Ayana KB, Worke AF. Awareness of obstetric fistula and associated factors

among women in reproductive age group attending public hospitals in southwest Ethiopia, 2021. Repro-

ductive health. 2021 Dec; 18:1–7.

19. Lufumpa E, Doos L, Lindenmeyer A. Barriers and facilitators to preventive interventions for the develop-

ment of obstetric fistulas among women in sub-Saharan Africa: a systematic review. BMC pregnancy

and childbirth. 2018 Dec; 18:1–9.

20. Banke-Thomas AO, Kouraogo SF, Siribie A, Taddese HB, Mueller JE. Knowledge of obstetric fistula

prevention amongst young women in urban and rural Burkina Faso: a cross-sectional study. PloS one.

2013 Dec 31; 8(12): e85921. https://doi.org/10.1371/journal.pone.0085921 PMID: 24392032

21. Changole J, Kafulafula U, Sundby J, Thorsen V. Community perceptions of obstetric fistula in Malawi.

Culture, health & sexuality. 2019 May 4; 21(5):605–17. https://doi.org/10.1080/13691058.2018.

1497813 PMID: 30280975

22. Azanu WK, Dassah ET, Agbeno EK, Ofori AA, Opare-Addo HS. Knowledge of obstetric fistula among

prenatal clinic attendees and midwives in Mfantsiman municipality, Ghana. International Journal of

Gynecology & Obstetrics. 2020 Jan; 148:16–21. https://doi.org/10.1002/ijgo.13034 PMID: 31943183

23. Statistics Sierra Leone–Stats SL, ICF. Sierra Leone Demographic and Health Survey 2019. In. Free-

town/Sierra Leone: StatsSL/ICF; 2020

24. Demographic and Health Surveys. The DHS program. https://www.dhsprogram.com/.

25. Von Elm E, Altman DG, Egger M, et al. Strobe Initiative. Strengthening the reporting of Observational

Studies in Epidemiology (STROBE) Statement: Guidelines for reporting observational studies. Int J Sur-

gery. 2014; 12(12):1495–9.

26. Saeed MF, Alhassan A, Opare-Asamoah K, Kuubiere C. A survey on Obstetric fistula awareness in

Northern Ghana. Eur J Exp Biol. 2014; 4(4):178–82.

27. Asefa Z, Amenu D, Berhe A. Awareness of obstetric fistula and its associated factors among reproduc-

tive-age women in bench Sheko zone, Southwest, Ethiopia community-based cross-sectional study. J

Women’s Health Care. 2020; 9:509

28. Ezeonu PO, Ekwedigwe KC, Isikhuemen ME, Eliboh MO, Onoh RC, Lawani LO, et al. Awareness of

obstetric vesicovaginal fistula among pregnant women in a rural hospital. Adv Reprod Sci. 2017; 5

(3):39–46.

29. den Hollander GC, Janszen EW. Obstetric fistulas in Uganda: scoping review using a determinant of

health approach to provide a framework for health policy improvement. BMC pregnancy and childbirth.

2020 Dec; 20:1–8.

30. Sierra Leone launches fistula strategy that seeks to eliminate the devastating health condition [Internet].

UNFPA Sierra Leone. 2023 [cited 2024 Aug 17]. Available from: https://sierraleone.unfpa.org/en/news/

sierra-leone-launches-fistula-strategy-seeks-eliminate-devastating-health-condition

31. UDEH K. INFLUENCE OF MEDIA CAMPAIGNS ON VESICO VAGINAL FISTULA PREVENTION AND

CONTROL IN NORTHWEST NIGERIA IFEANYI F. DIDIUGWU, Ph. D.

32. Morhason-Bello IO, Kareem YO, Abdus-Salam RA, Bello OO, Lawal OO, Akinlusi FM, et al. Factors

associated with the awareness of vaginal fistula among women of reproductive age: findings from the

2018 Nigerian demographic health cross-sectional survey. BMJ Open. 2020; 10(11): e040078. https://

doi.org/10.1136/bmjopen-2020-040078 PMID: 33184082

33. El Ayadi AM, Barageine JK, Miller S, Byamugisha J, Nalubwama H, Obore S, et al. Women’s experi-

ences of fistula-related stigma in Uganda: a conceptual framework to inform stigma-reduction interven-

tions. Culture, health & sexuality. 2020 Mar 3; 22(3):352–67. https://doi.org/10.1080/13691058.2019.

1600721 PMID: 31035913

34. Ngongo CJ, Raassen TJ, Lombard L, van Roosmalen J, Weyers S, Temmerman M. Delivery mode for

prolonged, obstructed labour resulting in obstetric fistula: a retrospective review of 4396 women in East

and Central Africa. BJOG: An International Journal of Obstetrics & Gynaecology. 2020 May; 127

(6):702–7. https://doi.org/10.1111/1471-0528.16047 PMID: 31846206

PLOS ONE Knowledge and symptoms of obstetric fistula and its associated factors among reproductive-aged women

PLOS ONE | https://doi.org/10.1371/journal.pone.0312019 October 24, 2024 15 / 15

https://doi.org/10.1371/journal.pone.0085921
http://www.ncbi.nlm.nih.gov/pubmed/24392032
https://doi.org/10.1080/13691058.2018.1497813
https://doi.org/10.1080/13691058.2018.1497813
http://www.ncbi.nlm.nih.gov/pubmed/30280975
https://doi.org/10.1002/ijgo.13034
http://www.ncbi.nlm.nih.gov/pubmed/31943183
https://www.dhsprogram.com/
https://sierraleone.unfpa.org/en/news/sierra-leone-launches-fistula-strategy-seeks-eliminate-devastating-health-condition
https://sierraleone.unfpa.org/en/news/sierra-leone-launches-fistula-strategy-seeks-eliminate-devastating-health-condition
https://doi.org/10.1136/bmjopen-2020-040078
https://doi.org/10.1136/bmjopen-2020-040078
http://www.ncbi.nlm.nih.gov/pubmed/33184082
https://doi.org/10.1080/13691058.2019.1600721
https://doi.org/10.1080/13691058.2019.1600721
http://www.ncbi.nlm.nih.gov/pubmed/31035913
https://doi.org/10.1111/1471-0528.16047
http://www.ncbi.nlm.nih.gov/pubmed/31846206
https://doi.org/10.1371/journal.pone.0312019

