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Abstract

Background: Malaria remains a major public health problem in Nigeria, where transmission is intense and disproportionately
affects socio-economically disadvantaged women. Obstetric fistula patients are especially vulnerable group due to their
marginalized status, poor living conditions, and limited access to preventive health services. This study assessed the burden of
malaria and identified socio-environmental factors associated with infection among Obstetric fistula patients in Kano, Nigeria.
Methods: A descriptive cross-sectional study was conducted among 250 Obstetric fistula patients receiving care at Murtala
Muhammad Specialist Hospital, Kano. Socio-demographic data were collected using structured questionnaires. Malaria
diagnosis was performed using Giemsa-stained thick and thin blood smears. Statistical analysis was carried out using SPSS
version 29, with Chi-square tests used to determine associations between malaria infection and socio-environmental variables at
a significance level of p < 0.05. Results: Malaria prevalence was 34.8%, with all infections attributable to Plasmodium
falciparum. Significant associations were observed between malaria infection and rural residence (p = 0.021), unemployment (p
=0.033), and improper refuse disposal practices (p = 0.041). No significant associations were found for water source, age group,
or toilet facility. Conclusion: Malaria remains a substantial comorbidity among Obstetric fistula patients in Kano, driven by
socio-economic disadvantage and environmental exposure. Therefore, integrating routine malaria screening, targeted preventive
strategies, and improved environmental sanitation into fistula care programs is essential to mitigating the burden of malaria in
this vulnerable population.

Keywords

Malaria, Plasmodium Falciparum, Obstetric Fistula, Socio-environmental Factors, Kano, Nigeria

‘Corresponding author: habibumaaruf1 1 @gmail.com (Habibu Maaruf Abdu)

Received: 26 November 2025; Accepted: 12 December 2025; Published: 26 January 2026

@ Copyright: © The Author(s), 2026. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/ajz
http://www.sciencepg.com/journal/657/archive/6570901
http://www.sciencepg.com/
https://orcid.org/0009-0007-7493-979X
https://orcid.org/0009-0002-8995-0792
https://orcid.org/0009-0004-2138-8312
https://orcid.org/0000-0003-2274-0547
https://orcid.org/0009-0007-5683-3238
https://orcid.org/0009-0008-7690-4707
http://www.sciencepg.com

American Journal of Zoology

http://www.sciencepg.com/journal/ajz

1. Introduction

Malaria continues to be one of the most formidable public
health problems in sub-Saharan Africa, where transmission is
intense, perennial, and sustained by a combination of ecolog-
ical suitability and persistent socio-economic constraints. Ni-
geria accounts for the largest share of the global malaria bur-
den, contributing nearly one-third of all malaria deaths world-
wide largely due to the widespread presence of Plasmodium
falciparum and the limitations of current control strategies [1].
The disease is entrenched within environmental and climatic
conditions that favor the proliferation of Anopheles mosqui-
toes, and despite decades of control programs, malaria contin-
ues to disproportionately affect the poorest populations living
in rural and peri-urban settlements [2, 3]. Women of reproduc-
tive age are particularly vulnerable, not only due to physiolog-
ical susceptibility but also due to structural inequalities that
restrict access to preventive measures such as insecticide-
treated nets, intermittent preventive therapy, and early diag-
nostic services [4].

Obstetric fistula, a childbirth injury resulting from pro-
longed obstructed labor, is similarly concentrated among im-
poverished rural women who lack access to emergency obstet-
ric care and are often marginalized both socially and econom-
ically. It is a condition that results in a chronic connection be-
tween the vagina and the bladder or rectum, leading to persis-
tent leakage of urine or feces, and is widely recognized as a
marker of extreme obstetric neglect [5, 6]. Women who de-
velop fistula frequently endure malnutrition, prolonged phys-
ical weakness, depression, and isolation, factors that collec-
tively diminish their overall health and resilience. Such vul-
nerability positions them at a complex intersection where in-
fectious diseases, poverty, and reproductive health complica-
tions reinforce one another [6].

Although malaria and obstetric fistula arise from different
etiological pathways, the two conditions share profound epi-
demiological and social linkages. Most obstetric fistula pa-
tients originate from rural communities where malaria trans-
mission remains highest, and where preventive interventions
such as indoor residual spraying and access to chemoprophy-
laxis are unevenly distributed or poorly utilized [7]. These
women often reside in environments characterized by stagnant
water, overcrowded housing, and inadequate waste disposal
systems, all of which enhance mosquito breeding and increase
the risk of malaria transmission [8]. Furthermore, chronic ill-
ness, malnutrition, and anemia are common among fistula pa-
tients, and these conditions can exacerbate malaria morbidity
and complicate the clinical course during fistula repair and
postoperative recovery [9]. Malaria-induced anemia, in partic-
ular, can interfere with surgical eligibility, delay repair proce-
dures, and increase the likelihood of postoperative complica-
tions, thereby prolonging the already difficult rehabilitation
process that fistula patients endure [10].

Despite these clear intersections, there is a remarkable scar-
city of empirical research examining malaria prevalence

among women living with obstetric fistula. Most malaria-re-
lated studies in Nigeria have focused on pregnant women,
children, and the general population [11-14], while research
on obstetric fistula overwhelmingly centers on surgical out-
comes, sociocultural determinants, and psychosocial conse-
quences, with little attention paid to co-existing infectious dis-
eases [5, 6]. This gap is concerning given the clinical and ep-
idemiological relevance of malaria co-infection in this highly
vulnerable group.

Murtala Muhammad Specialist Hospital, the largest fistula
referral center in the state, provides care to women drawn from
both rural and peri-urban communities across the region,
many of whom reside in environments conducive to malaria
transmission and lack access to high-quality preventive ser-
vices. In this context, exploring the prevalence and socio-de-
mographic predictors of malaria among obstetric fistula pa-
tients is essential for understanding the broader health chal-
lenges that confront these women. Such information is crucial
not only for improving clinical management and ensuring
safer surgical outcomes but also for informing integrated
health interventions that address both reproductive and infec-
tious disease burdens in northern Nigeria.

The present study is among the first to empirically examine
malaria burden and socio-environmental determinants specif-
ically among obstetric fistula patients, a population largely ab-
sent from malaria epidemiology literature.

2. Materials and Methods

Study Design

This study employed a descriptive cross-sectional design to
assess the prevalence and socio-demographic determinants of
malaria infection among obstetric fistula patients attending the
Obstetric Fistula Centre of Murtala Muhammad Specialist
Hospital (MMSH), Kano, Nigeria [15]. The study was con-
ducted between January and June 2019 spanning the late dry
season and the onset of the rainy season, when malaria trans-
mission begins to intensify in northern Nigeria [3, 7].

Study Population

The study population comprised 250 women diagnosed
with obstetric fistula, either vesicovaginal or rectovaginal,
who presented for surgical repair or follow-up care at MMSH
during the study period. Eligibility criteria included confirmed
fistula diagnosis, age between 15 and 55 years, absence of an-
timalarial therapy within two weeks prior to recruitment, and
willingness to provide informed consent. Women who were
critically ill from non-malaria conditions or who declined par-
ticipation were excluded.

Sample Size Determination

The sample size was calculated using the formula for esti-
mating prevalence in cross-sectional studies [15], with a ma-
laria prevalence previously reported from Kano metropolis
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[16], a confidence level of 95%, and a 5% precision. The min-
imum calculated sample was 218, but increased to 250 to en-
hance statistical power and compensate for potential non-re-
sponse.

Ethical Considerations

Ethical approval was obtained from the Kano State Hospital
Management Board. Permission to conduct the study was
granted by the management of MMSH (Ref:
NHREC/17/03/2018). Informed consent was also obtained
from all participants after explaining the purpose and proce-
dures of the study. Confidentiality and anonymity were strictly
maintained.

Data Collection

Socio-demographic information; including age, marital sta-
tus, occupation, residence, level of education, water source,
toilet type, and mode of refuse disposal; was collected using a
structured interviewer-administered questionnaire. Research
assistants fluent in Hausa were trained to ensure consistent ad-
ministration.

Blood Sample Collection and Laboratory Procedures

Approximately 2—3 mL of capillary blood was collected by
finger prick following aseptic procedures. Malaria diagnosis
was performed using standard Giemsa-stained thick and thin
blood smears, the gold standard recommended for epidemio-
logical studies [17]. Thick films were examined for parasite
detection and parasitemia estimation, while thin films were

used for species identification based on morphological char-
acteristics criteria as described by Cheesbrough (2014). Slides
were stained with 10% Giemsa for 10 minutes and examined
under oil immersion at X100 magnification. A slide was con-
sidered negative after at least 200 high-power fields were ob-
served without parasites, following WHO guidelines [17].
Parasite density was calculated according to WHO methodol-
ogy:

. Number of parasites counted
Parasite/p P

- x 800 , as-
Number of WBC’scounted
suming a normal white blood cell count of 8,000/uL [18].

Microscopy Quality Control Procedures

All blood films were independently examined by two certi-
fied microscopists. Discrepant readings were resolved by a
third senior microscopist according to WHO protocol. Ten
percent of all negative slides were randomly selected for re-
peat examination as part of routine quality assurance.

Data Analysis

Data were analyzed using IBM SPSS Statistics version 29.
Descriptive statistics (frequencies, means, standard deviations)
summarized socio-demographic variables and malaria preva-
lence. The Chi-square (¥?) test determined associations be-
tween malaria infection and socio-demographic factors. Sta-
tistical significance was set at p < 0.05. Results are presented
in tables for clarity.

Table 1. Socio-Demographic Characteristics of Obstetric Fistula Patients (n = 250).

3. Results
Variable Category
15-25
26-35
Age (years)
36-45
>45
Urban
Residence
Rural
Employed
Occupation
Unemployed

Open defecation
Toilet Facility Pit latrine
Modern toilet
Well
Stream/River
Water Source

Tap

Bottled/Sachet

N %

102 40.8
98 39.2
37 14.8
13 5.2

71 28.4
179 71.6
60 24.0
190 76.0
131 524
96 384
23 9.2

110 44.0
90 36.0
36 14.4
14 5.6
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Variable Category N %
Farmland/open area 180 72.0

Refuse Disposal Dustbin 65 26.0
Incineration 5 2.0

Table 1 shows that most participants were from rural communities (71.6%), reflecting the demographic profile of obstetric
fistula patients in Northern Nigeria.

Table 2. Prevalence of Malaria among Obstetric Fistula Patients (n = 250).

Parameter Positive Negative Prevalence (%)
Malaria (overall) 87 163 34.8
Plasmodium species identified

P. falciparum 87 — 100

Other species 0 — 0

Table 2 demonstrates that Plasmodium falciparum accounted for all infections, consistent with known species dominance in
West Africa.

Table 3. Association Between Malaria Infection and Socio-Demographic Characteristics.

Variable Category No. Ex. No of P. Prevalence e p-value Significance
15-25 102 37 36.3 1.98 0.371 NS
26-35 98 31 31.6
Age
3645 37 13 35.1
>45 13 6 46.2
Urban 71 19 26.8 5.34 0.021 Significant
Residence
Rural 179 68 38.0
Employed 60 14 233 4.54 0.033 Significant
Occupation
Unemployed 190 73 384
Open defecation 131 52 39.7 3.11 0.078 NS
Toilet Facility Pit latrine 96 29 30.2
Modem toilet 23 6 26.1
Well 110 40 36.4 3.22 0.200 NS
Stream/River 90 35 38.9
Water Source
Tap 36 9 25.0
Bottled/Sachet 14 3 214
Farmland/open 180 72 40.0 6.39 0.041 Significant
Refuse Disposal
Dustbin 65 14 21.5
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Variable Category No. Ex. No of P.

Incineration 5 1

NS = Not Significant (p > 0.05)

Table 3 highlights statistically significant associations be-
tween malaria and rural residence, unemployment, and refuse
disposal practices. Multivariate logistic regression was ex-
plored; however, the number of malaria-positive cases and the
distribution of predictors across categories did not allow for
generation of stable odds ratios without violating model as-
sumptions. Therefore, chi-square tests were retained as the
most statistically robust option for this dataset.

4. Discussion

The overall malaria prevalence of 34.8% observed in this
study indicates a substantial burden of infection among this
highly vulnerable population. This prevalence aligns with
findings from previous studies conducted in malaria-endemic
zones of northern Nigeria, which reported malaria rates rang-
ing between 30% and 40% among adult female populations
[16, 19]. It also reflects the persistent intensity of Plasmodium
falciparum transmission in the region, despite ongoing na-
tional malaria elimination efforts.

The exclusive identification of Plasmodium falciparum in
all positive cases is consistent with established epidemiologi-
cal patterns in West Africa, where P. falciparum accounts for
more than 95% of malaria infections [1, 3]. This species is
known for its high virulence and strong association with se-
vere disease, anemia, and poor surgical outcomes, which may
have direct implications for fistula repair and recovery. Given
that fistula patients often present with nutritional deficiencies
and chronic physiological stress, malaria co-infection may
further aggravate their compromised health status.

A significant association was found between malaria infec-
tion and rural residence, which is unsurprising considering the
ecological and socio-environmental conditions typical of rural
northern Nigeria. Rural areas often have inadequate drainage,
open water bodies, and poor housing structures that provide
ideal breeding habitats for Anopheles mosquitoes [7]. Studies
from Cameroon, Ethiopia, and Ghana similarly report higher
malaria prevalence among rural women compared to their ur-
ban counterparts [20, 21]. The vulnerability of rural fistula pa-
tients is additionally heightened due to limited exposure to
malaria prevention interventions, including insecticide-treated
nets and health education [22].

The finding that unemployment was significantly associ-
ated with malaria infection further underscores the crucial role
of socio-economic disadvantage in malaria epidemiology.
Women who are unemployed often lack financial resources to
secure preventive materials, improve housing conditions, or

Prevalence e p-value Significance

20.0

access early medical care. Poverty also shapes lifestyle pat-
terns that increase exposure, such as outdoor sleeping or resi-
dence in poorly constructed dwellings [9]. Because most fis-
tula survivors experience extreme social and economic mar-
ginalization, unemployment-driven vulnerability is highly
plausible and consistent with observations in similar margin-
alized female populations across sub-Saharan Africa.

Refuse disposal practices emerged as another significant
predictor of malaria infection. Women who disposed waste in
open farmland or bushy areas had markedly higher positivity
rates than those using proper dustbins or incineration. Im-
proper waste disposal contributes directly to mosquito breed-
ing by creating small stagnant pools that support larval devel-
opment. This finding reinforces earlier studies from Nigeria
and other West African regions, demonstrating that environ-
mental sanitation remains a core determinant of malaria trans-
mission [7, 13, 19]. For fistula patients, who often live in peri-
rural settings with limited sanitation facilities, this factor rep-
resents an important but modifiable risk.

However, while age, toilet type, and water source did not
show statistically significant associations with malaria infec-
tion, patterns in the data were still epidemiologically mean-
ingful. Higher infection rates were observed among women
practicing open defecation and those depending on streams or
well water, reflecting broader environmental and infrastruc-
tural deficits. These variables may not have reached statistical
significance due to sample distribution rather than lack of bi-
ological relevance. Previous studies have demonstrated simi-
lar trends, particularly the heightened risk associated with
open defecation and poor water quality in malaria-endemic
communities [12, 23].

A key limitation of this study is its cross-sectional design,
which does not permit causal inference. Because exposure
variables and malaria status were measured at the same time
point, it is not possible to determine the temporal sequence of
events or whether factors such as unemployment led to in-
creased malaria risk or whether malaria morbidity contributed
to unemployment.

The intersection of malaria and obstetric fistula deserves
particular attention. Women suffering from fistula frequently
experience compromised immunity, chronic infections, and
nutritional deficiencies, which may amplify the severity of
malaria [5]. Malaria-related anemia is especially problematic,
as it may delay surgical repair due to the increased risk of op-
erative complications. Studies have shown that parasitic infec-
tions; including malaria and intestinal parasites; can nega-
tively impact recovery from obstetric fistula surgery and ex-
tend rehabilitation periods [6, 10]. Although this study did not
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assess anemia or surgical outcomes, the documented malaria
prevalence raises important clinical concerns for fistula man-
agement programs.

5. Conclusion and Recommendations

This study concludes that malaria is a major health burden
among obstetric fistula patients in Kano, with a prevalence of
34.8%, all attributable to Plasmodium falciparum. Rural resi-
dence, unemployment, and improper refuse disposal were
identified as major determinants of infection, underscoring the
influence of socio-economic and environmental factors on
malaria vulnerability within this marginalized population.
Therefore, it is recommended that Routine malaria screening
and prompt treatment should be incorporated into all preoper-
ative and postoperative care protocols for obstetric fistula pa-
tients, ensuring early detection and minimizing complications
that may compromise surgical outcomes.
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