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ABSTRACT

Objectives and setting Across sub-Saharan Africa,
urogenital schistosomiasis (UGS), in particular female genital
schistosomiasis (FGS), is a significant waterborne parasitic
disease, with its direct burden on the sexual and reproductive
health (SRH) of sufferers infrequently measured. UGS has an
established control plan, which in most endemic regions as
in Cameroon, still excludes FGS considerations. Highlighting
existent associations between UGS and FGS could increase
the management of FGS within UGS interventions. This
study seeks to identify current associations among FGS and
UGS with some reproductive health indicators, to provide
formative information for better integrated control.
Participants 304 females aged 5-69 years were all
examined for UGS by urine filtration and microscopy.
Among these, 193 women and girls were eligible for
clinical FGS assessment based on age (>13). After
selective questioning for FGS symptoms, a subgroup of
67 women and girls consented for clinical examination for
FGS using portable colposcopy, with observed sequelae
classified according to the WHO FGS pocket atlas.
Outcome Overall UGS and FGS prevalence was measured,
with FGS-related/UGS-related reproductive health
symptoms recorded. Associations between FGS and UGS
were investigated by univariate and multivariate logistic
regression analyses.

Results Overall UGS prevalence was 63.8% (194/304),
where FGS prevalence (subgroup) was 50.7% (34/67).
FGS manifestation increased significantly with increasing
age, while a significant decrease with ascending age was
observed for UGS. Lower abdominal pain (LAP) vaginal
itches (VI) and coital pain (CP) were identified as the main
significant shared symptoms of both FGS and UGS, while
LAP with menstrual irregularity (MI) appeared a strong
symptomatic indicator for FGS.

Conclusion LAP, MI, CP and VI are the potential SRH
indicators that could be exploited in future for targeting

of praziquantel provision to FGS sufferers within primary
care, complementary with existing praziquantel distribution
for UGS sufferers in Schistosoma haematobium endemic
areas.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study used clinical colposcopy, which is the
recommended diagnostic method for female geni-
tal schistosomiasis (FGS), though not very common
within primary healthcare settings in sub-Saharan
Africa.

= Here, questionnaire approach is used to better cap-
ture individual experiences of FGS sufferers within
endemic areas for urogenital schistosomiasis (UGS).

= Clinical diagnosis of girls younger than 14 (about
half of the study participants) was not considered,
because of the invasive nature of colposcopy exam-
ination, especially as non-invasive clinical diagnos-
tic tools are lacking for examination among this age
group within low resource schistosomiasis endemic
communities.

= Clinical diagnosis for FGS was carried out only on a
limited sample.

= Assessment for Sexually Transmitted Infections
(STIs) among participants are not presented here,
whereby such results could complement or clarify
FGS diagnosis, considering most sexual and re-
productive health-related symptoms for UGS pres-
ent as sexually transmitted infections and can be

misdiagnosed.

INTRODUCTION

In endemic areas, a definitive diagnosis of
urogenital schistosomiasis (UGS) is estab-
lished by demonstration of viable Schis-
tosoma haematobium eggs (=1) in urine or
haematuria,"™ while female genital schisto-
somiasis (FGS) can be diagnosed visually*
for S. haematobium-induced cervical lesions
and small fibrotic nodules known as ‘sandy
patches’,” either with the presence or absence
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of S. haematobium eggs in urine.* ®” While both FGS and
UGS are caused by infection with S. haematobium," **? a
waterborne blood fluke, each appear to have some unclear
epidemiological associations, largely due to insufficient
disease surveillance.®” """ In sub-Saharan Africa where
UGS is endemic and can be highly prevalent (>50%),"*°
insufficient or infrequent efforts have been undertaken
to document FGS specifically,' ' partly as the clinical
skills to do so are lacking and uninformed within primary
care."” While active UGS does not readily predict FGS,”
since FGS can occur without the direct presence of schis-
tosome eggs in urine (a cardinal diagnostic for UGS),"™ "
rather FGS often presents with a more chronic time frame
where schistosome eggs are trapped within the cervico-
vaginal surfaces.”*’ *' For some, these trapped eggs can
accumulate from very early on in life,' with enduring and
typically hidden sequelae.” ** Based on several biolog-
ical determinants such as age,' the mucosal damage and
fibrotic scarring of the vaginal and cervical surfaces from
FGS proceeds with increasing duration of UGS’ more-
over, FGS-specific sequelae maybe slow to resolve on stan-
dard antiparasitic treatment of UGS,” ** that is, single
annual administration of praziquantel at 40 mg/g as used
in public health campaigns.®'**

In many parts of Africa where surveillance of UGS is
limited® *® and that for FGS largely absent,"” ?’ there is
a clear need to better understand the epidemiological
associations between UGS and FGS." This particularly
so, to support earlier diagnosis of cases of FGS, and indi-
vidualise praziquantel treatment needs (for individual
and contextspecific case management)'” ** to better
avert their disease progression'’; as current interven-
tions against UGS do not specifically target adolescent
girls or women.”*’ This gap in treatment coverage® and
surveillance' * also has considerable bearing on prog-
ress towards elimination of schistosomiasis transmission
within disease endemic communities.*

In recent years, FGS-focused research and public health
education® has gained traction in certain countries such
as Ghana, Tanzania, Madagascar, Nigeria and Mozam-
bique,® ? although other countries such as Cameroon,
currently lag behind.”® ** Schistosomiasis exists in several
regions of Cameroon,” affecting over 10 million people
in rural and urban areas.”” The country has a national
coordinated control plan for fairly early interventions
during childhood years (from 5 to 14 years old),* which
take advantage of school based intervention platforms,” **
and in certain settings, community based interventions,
where their atrisk status (people or communities depen-
dent on schistosomiasis endemic water bodies, for main
water source) is high.”' ** % % % Eyen with improved
(>70%) helminth control among children in the last
decade,” some of the adolescent at-risk populations do
not always benefit from praziquantel treatment due to
existing policy gaps and programme intervention chal-
lenges. > ¥ 42

To address this treatment deficit, capture missed oppor-
tunities and ensure the consideration and apprehension

of ensuing FGS manifestations within such already iden-
tified subgroups (young girls and women); with better
knowledge on the precise associations between UGS and
FGS; future control policies and intervention campaigns
can be revised to better target at-risk populations.

Here, we sought to clarify existing associations between
FGS and UGS, highlighting cardinal symptomologies for
scalable detection and targeted control of FGS within
UGS endemic areas. This supports the need for a future
integrated approach for control of schistosomiasis and
limits the ‘gap’ concerning FGS surveillance within
current primary care.

MATERIALS AND METHODS

Patient and public involvement

We followed inclusive and participative methods to get
overall participant and public involvement. Tailored
visits for data collection were carried out according to
best practices with local engagement of key community
members and local health workers.

Study setting

This study was carried out across a group of girls and
women residing in remote communities surrounding
the Mape Dam, a known transmission focus for S. haema-
tobium™ ** in the Matta Health Area in Cameroon. Most
study participants were involved actively in fishing or other
household activity that put them in constant contact with
the lake water.” More than 90% of the population lived
less than 200 m to infested water source (the Mape Dam),
and more than 75% depended fully on the Mape Dam for
household water and for an income-generating activity
(ﬁshing).13 The Matta Health Area hosts several remote
fishing island communities that surround this man-made
water body, and for at least 18 years has witnessed high
transmission of S. haematobium with prevalence of UGS
greater than 50% among children.”

Study design and procedures

This cross-sectional study was conducted between
December 2020 and June 2021. The total population
estimate of the study site was 5000,44 where females
represented approximately 51.0%. About 54.6% of the
population of females were aged 5-69 years. The sample
size estimation for this study was based on UGS preva-
lence (considered as key indicator for the study). With no
existing records of UGS prevalence among adults within
the Matta Health Area, a hypothesis of UGS endemicity
among adults was based on recorded school-age schis-
tosomiasis prevalence (>41% in the last decade) within
the Matta Health Area.” *® In this context made up of
primarily fishing communities, more than 80% of adults
(both men and women) spent long stretches a day in
contact with water (for economic—fishing—or household
activity purposes).37 Based on this, we assumed that the
UGS prevalence in such communities should be higher
among women. Hence, we resorted to an estimate of 55%
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for UGS prevalence in the Matta Health Area, for our
sample size calculation. Considering lake proximity and
economic activities, 11 main communities were involved
within the Matta Health Area: nine secluded water-locked
fishing communities (Islands/fishing camps) with habita-
tions mostly less than 200 m from the lake; and two main-
land communities (landlocked) with habitation more
than 400 m from the lake.*

Following a simple random sampling technique, on the
base of attaining a precision rate of 95% with an error
margin of 5%, our initial sample size was estimated using
the sample size formula for prevalence studies* given
by n=NxX/(X+N-1), where X:Z2><p><(l—p)/MOE2, and
7=7.0./2 is the critical value of the normal distribution at
o/2 (for confidence level of 95%, o is 0.05 and critical

Sampling Flow Diagram

value is 1.96), MOE is the margin of error (5%), p is an
estimate of UGS prevalence in the study area (fixed at
55%) and N is the population of females in the study area
(1400). The Finite Population Correction was applied to
the sample size formula. Thus, n=1400x3.8/(3.8+1400-
1)=387. With an originally determined sample size of 387,
due to logistic and cultural constraints, 304 (78.55%) of
target recruitment was reached.”

A secondary objective in this study was also to find out
reproductive health determinants for FGS. For that, a
subsample of 67 females was obtained from the 304 women
enrolled in the study (figure 1). Eligibility criteria for this
subgroup consisted of the following: being 14 years old
(considered as minimum marriage age in this context)
and above, not virgin, not menstruating at present, not

Participants Enrolled in study
n=304

Submitted urine for UGS diagnosis: n = 304

UGS+ from hematuria or egg positivity: n=194
UGS- from hematuria or egg positivity: n=110

IAdministered questionnaire for reproductive health characteristics: n = 304

Eligible for sexual health related questioning based on age (> 14): n=193
Mot eligible for sexual health related questioning (age <14): n=111

T

n=193

Eligible for clinical FGS diagnosis (by age)

Excluded for FGS
diagnosis (age <14)

\

Not diagnosed clinically for FGS: n=126

Diagnosed clinically for FGS
n=67

Virgins (n=7)
Pregnant (n=20)
Menstruating (n=17)

n=111

Decline to participate (n=9)
Unavailability/logistic constraints (n= 73)

Analysis

P

e

UGS diagnosis (n= 304)

+ Hematuria+ (n=155)
+ Urine microscopy egg+ (n=163)

+ Total UGS+ (hematuria or egg (n=193)

Total sample eligible = 304

General symptomatic questioning
for FGS(n=304)

+ Sexual health related questions

positive or both (n=184)) m==p| +Non-sexual health related questions w=p| & Participated in symptomatic
related (n=304)

Questioning was done in a

question-specific manner as per

|Ee; menarche status; presence of
arent or guardian for younger girls

Conclusive Clinical Diagnosisfor
FGS (n= 67)

¢ Participated in UGS diagnosis
(n=67)

diagnosis for FGS(n=67)
#Participated in picture-colposcopy
for FGS (n=67)

Total Sample eligible based
on age = 193

Figure 1
UGS, urogenital schistosomiasis.

Study participant selection criteria and numbers with diagnostic methods flow. FGS, female genital schistosomiasis;
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pregnant and consent/assent from parent or spouse for
girls younger than 18. Hence, of the 304 participants
enrolled and tested for UGS, 193 were eligible for clinical
FGS assessment based on age (figure 1). However, due
to participant availability, logistic constraints and consent
among others, only 67 among 193 participants were avail-
able for clinical FGS diagnosis.

Questionnaires related to sexual and reproductive
health (SRH) characteristics were administered to partic-
ipants based on age and question sensitivity. Hence,
varying denominators for different variables.

Due to the secluded nature of study communities (far
from healthcare settings) and the preference of a partic-
ipative nature for recruiting (involvement of formal/
informal health workers and some community members),
recruitment was contextualised within each commu-
nity as per the propositions of key community members
(including participants themselves).

Within the subgroup for FGS diagnosis, after ques-
tioning (questionnaire), consenting participants under-
went gynaecological examination by colposcopy with
photo documentation by a trained midwife. All partici-
pants were recruited and screened within the community,
mostly in their homes or a ‘safe’ house prescribed by the
women themselves, or the village leader.

Thus, after UGS assessment, a structured questionnaire
(see online supplemental file 1) with FGS-related symp-
toms,” SRH and sociodemographic questions was admin-
istered privately in a one-to-one format to all consenting/
assenting participants, mostly based on age and question
sensitivity. For girls younger than 14, questions linked to
sexual health were avoided and other questioning also
depended on parent/guardian availability for aiding/
complementing their responses or responding directly
for them. For girls/women older than 14, both repro-
ductive and sexual health-related questions were asked
where possible. Participants responded to the structured
questionnaire and were prompted to discuss further on
related symptoms if they wished to share.

SRH-related questions included: sexual activeness,
(with age of first encounter or age at marriage), number
of children, age of last child, any miscarriage, menstrual
irregularities (MlIs) or abnormalities (collected as irreg-
ular, painful or ceased menstruation), abdominal pain,
coital pain (CP) and vaginal itches (VI) with abnormal
discharges. Demographic questions asked included: age,
level of formal or informal schooling achieved, water
contact activities and income-generating activities. Most
females encountered during initial sample enrolment
were married by age 14, which helped guide the minimum
age for the study, in terms of deciphering a general base-
line for assessing girls for FGS (through general sexual
health-related questions and invasive gynaecological
examination). To better explore age-related profiles,
three age groups were formed around these context-
specific SRH characteristics: adolescence (14-19 years),
young adults (20-35 years) and older adults (36+ years).
The first age group can be considered to represent active

marriage period in this study area, the second, period of
high conception probability, and third, post conception
period.*’

Parasitological and gynaecological examinations

Dipstick diagnosis of microscopic haematuria®® and urine
syringe filtration technique with microscopic-based poly-
carbonate filter examination for urinary eggs were used
on a single urine sample for standard UGS detection
within this study. At least 10mL of urine was collected
and observed for macrohaematuria, tested for micro-
haematuria and proteinuria with reagent strips (Siemens
Multistix 10 SG), then analysed for S. haematobium eggs,
at the local health centre laboratory on the same day of
collection. Microscopy for visualisation of schistosome
eggs was performed by x100 magnification using a light
compound microscope and stained with Lugol’s iodine.
A urine sample was counted positive for UGS on the
presence of haematuria® or at least one terminal-spined
ovum seen.” The number of ova reported where classi-
fied as 250 (high intensity) or <50 (low intensity).2 Next,
consenting eligible girls and women were examined by
clinical colposcopy with photo documentation, using a
hand-held colposcope (EVA COLPO, Mobile ODT). The
obtained images were cross-checked against the WHO
FGS pocket atlas’ to record key sequelae. These were
then saved in a coded database for the internal valida-
tion through blinded evaluation of cervical images from
photo colposcopy by external team members, following
the cross examination with the WHO Pocket atlas. A
minimal clinical indication for FGS was determined on
the presence of sandy patches, abnormal blood vessels
and/or sandy patches on homogenous yellow areas, in
line with the WHO FGS pocket atlas coding’ after cross
verification by external specialists.

Statistical analysis

All numerical data collected were first imputed into
computer system using the Microsoft excel database and
later imported into the R (V.4.0.2) software for statistical
analyses. In univariate analysis, frequencies and propor-
tions were reported for sociodemographic, syndromic
and clinical variables. In bivariate analysis, Pearson’s
tests were used to test the association between the sociode-
mographic, clinical and syndromic reproductive health-
related variables (which serve as independent variables),
against the dependent variables FGS and UGS. To further
highlight such dependence, univariate logistic regression
analyses was used, with the results presented in the form
of unadjusted ORs. To identify most relevant variables
among the reproductive health-related independent vari-
ables associated to each of UGS and FGS, multivariate
logistic regressions analyses were used, with the results
presented in the form of adjusted ORs (AORs), alongside
95% CI and p values based on the Wald’s test. To fit the
models, only factors significantly related to the outcomes
at a 25% level of significance in the univariate models
were included. Multicollinearity between independent
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variables in the initial multivariate models was evaluated
using the vif function in the car R package and our knowl-
edge on how the variables were measured. The step func-
tion in the R package stats was applied to the resulting
multivariate models after correcting for multicollinearity
to select the ‘best’ fitting model. The global significance
of variables in the final models were evaluated based on
analysis of deviance tables using the anova function in the
stats R package. In all, the level of significance was set at
p value<0.05.

RESULTS

General participant characteristics

A total sample population of 304 females were enrolled.
All 304 participants were assessed for UGS but not all
participants were diagnosed with FGS. Participants
were aged from 5 to 69 years (193 of reproductive age,
>13and <70, with mean+SD age of 28+12.7). Also, 88.16%
of participants were dependent on and lived within a
proximity of <200m to the Mape lake (Island commu-
nities), and the remaining 11.82% came from Mainland
communities, which were further from the lake (>400m),
having alternative water sources (wells and stand taps)
and involved in farming alone without fishing activities.
A prevalence of 63.8% (194/304) for UGS was recorded
from egg prevalence or haematuria. Furthermore, 27.30%
showed proteinuria, and a 51.0% prevalence (155/304)
was recorded for haematuria (with 19 showing macrohae-
maturia). Microhaematuria sensitivity and specificity was
calculated against egg positivity, with a specificity and sensi-
tivity of 80.00% (95% CI: 73.58% to 86.42%) and 73.83%
(95% CI: 66.91% to 80.75%), respectively. The geometric
mean egg count was 33.1 (range: 2-1220) among which
36.2% had heavy (=50 eggs/10mL of urine) infection,
while 63.8% had light (>50 eggs/10mL of urine) infec-
tion. Macrohaematuria was strongly related to egg density
categories (x°=17.7; p<0.001), where cases of macrohae-
maturia were directly related to heavy egg load (93.2%).
More than half of the study population reporting not
having received treatment with praziquantel in more than
a year (see table 1). Reported SRH syndromes included
miscarriages (58.89%), lower abdominal pain (LAP)
(56.95%), lower back pain (44.59%), CP (45.98%), coital
bleeding (37.93), VI (68%), abnormal vaginal discharge
(42.6%) and MIs (47.74%), all seen to be comparatively
higher among participants, compared with stress inconti-
nence (19.47) (see table 1).

UGS characteristics among sample population

Table 2 presents the relationship between UGS as a
dependent factor and each of the sociodemographic and
reported reproductive health characteristics based on
tests of independence and univariate logistic regression.
The results indicate that the chances of UGS infection
among women who lived more than 400m from the
lake were 0.36 (95% CI: 0.17 to 0.72) times than that of
women who lived less than 200 m to the lake, implying that

significant odds of being infected with UGS was seen with
closer lake proximity. A significant decrease in chances
of infection with UGS was observed with increasing age.
Relative to girls<14 years, girls between 14 and 19 years
had a 0.46 (95% CI: 0.22 to 0.95) odds of having UGS,
as opposed to 0.29 (95% CI: 0.15 to 0.54) odds for adults
ranging from 20 to 35 years, and 0.09 (95% CI: 0.04 to
0.19) odds for women older than 35 years. All reported
reproductive health syndromes showed significant rela-
tionship with UGS, except for stress incontinence (UOR
1.72 (95% CI: 0.87 to 3.54) p=0.1287). In effect, women
with LAP, CP, vaginal itch, MI and coital bleeding showed
significantly higher odds (table 2) of UGS.

Multivariate logistic regression model for reporting SRH risk factors
related to UGS

After including all variables significantly related to UGS
at a 25% level in a multivariate model, multicollinearity
issues were suspected between LAP and lower back pain,
and external genital itch and VI. However, considering
genital itch responses were most often related to vaginal
itch or misreported by respondents due to their literal
similarity in Pidgin English or Fulbe used during ques-
tioning, we resorted to keeping only VI in the model.
Similarly for lower back pain and LAP because of the
similarity in responses, but with a more comprehensive
responding for LAP, lower back pain was removed. The
resulting ‘best’ fitting model included age group, LAP
and CP as the most significant SRH risk factors for UGS
(table 3). In this result, we also observed a decreasing
trend in number of cases of UGS with increasing age. Also,
the odds of infection in women with LAP was 6.42 (95%
CI: 2.85 to 15.68) times than that for women without the
pain. The odds of infection in women with CP was 2.16
(95% CI: 1.05 to 4.46) times than that for women without
the pain.

FGS Characteristics among study participants (subgroup)

Of the total number of participants examined for FGS
after UGS (n=67), 40 were confirmed to have ova patent
UGS and 34 for FGS, on the presence of homogenous
yellow sandy patches, grainy sandy patches and abnormal
blood vessels (figure 2). A breakdown of UGS/FGS within
the subset of 67women examined for FGS showed: 26
FGS+/UGS+; 8 FGS+/UGS-; 14 FGS-/UGS+; and 19
FGS-/UGS-. Related reproductive health syndromes
(as reported in UGS), similarly, were all found to have
some association (p<0.05) with FGS manifestation among
females (table 4), except for stress incontinence. Of
import among these, MIs or abnormality, also found with
UGS, was seen to have 7.9 times higher odds of affecting
women with FGS than women without FGS (table 4).
Back pain was seen to significantly affect women with
FGS manifestations than was the case with UGS. Similarly,
odds of having FGS manifestations were seen to ascend
with age (table 4), unlike UGS which was significant with
descending age. LAP, MI and lower back pain showed the
highest odds of manifesting among women with FGS.
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Table 1 General characteristics of all study participants (sociodemographic, syndromic, clinical)

Variable Category Women, n Percentage

Demographic

Age (groups) <14 111 36.51
(n=304/3047) (14-19) 62 20.39
(20-35) 83 27.3
36+ 48 15.79
Menarche (n=304/304%) Pre 98 32.24
Post 206 67.76
Age at marriage (13-14) 71 39.89
(n=178/193%) (15-17) 88 49.44
18+ 19 10.67
Number of children 0 44 24.31
(n=181/193") (1-3) 72 39.78
(4-6) 37 20.44
7+ 28 15.47
Age of last child 0+ 10 7.69
(n=130/1377) (1-3) 67 51.54
(4-8) 15 11.54
7+ 38 29.23
Treatment with praziquantel <12 months 1 0.3
(n=304/304") >12 months 292 96.1
Never 11 3.6
Economic activity Fishing (with/without farming) 211 87.5
(n=241/3047) Farming (without fishing) 30 12.4
Proximity to lake <200m 268 88.16
(n=304/304) >400m 36 11.84
Syndromic
Lower abdominal pain (n=223/304%) Yes 127 56.95
Coital pain (n=174/193%) Yes 80 45.98
Coital bleeding (n=174/193*) Yes 66 37.93
Vaginal itches (n=225/304%) Yes 153 68.00
Vaginal discharge (n=214/304%) Yes 90 42.06
External genital itch (n=206/304%) Yes 86 41.75
Lower back pain (n=223/304*) Yes 99 44.59
Stress incontinence (n=226/304%) Yes 44 19.47
Menstrual irregularities (n=199/206%) Yes 95 47.74
Miscarriages (n=180/193%) 0 74 41.11
1+ 106 58.89
Clinical
Parasitemia (n=304/304%) 0 141 46.38
(1-50) 104 34.21
50+ 59 19.41
Haematuria (n=304/304") + 155 51.0
Proteinuria (n=304/304%) + 83 27.30

*The eligible sample size for each variable. For age of marriage (n=178/193*) for example, 178 out of the 193 eligible women gave information
of their marriage age, meaning 15 women had missing information for the variable.
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Table 2 Relations between UGS and each sociodemographic and syndromic variable in the study sample

X2 test of independence

Univariate logistic regression

Variables Category N UGS- UGS+ P value Unadjusted OR (95% CI) P value
n (%) n (%)
Age group (n=304) <14 111 20(18.2) 91 (46 9) 1
[14-19] 62 0(18.2) 2 (21.6) 0.46 (0.22 to 0.95) 0.0352
[20-35] 83 36 (32.7) 7 (24.2) 0.29 (0.15 to 0.54) 0.0002
36+ 48 4 (30.9) 7.2) <0.0001  0.09 (0.04 to 0.19) <0.0001
Number of children 0 44 5(18.1) 9 (29.6) 1
(n=181)
[1-3] 72 33 (39.8) 39 (39.8) 0.61 (0.28 to 1.32) 0.2143
[4-6] 37 6 (19.3) 21 (21.4) 0.68 (0.27 to 1.67) 0.3994
7+ 28 19 (22.9) 9(9.2) 0.0462 0.25 (0.09 to 0.66) 0.0063
Age of last child (h=730) 0O+ 10 4 (6) 6 (9.5) 1
[1-3] 67 33 (49.3) 34 (54) 0.69 (0.16 to 2.62) 0.5863
[4-6] 15 4 (6) 17.5) 1.83 (0.33 to 10.6) 0.4862
7+ 38 26 (38.8) 19) 0.0323 0.31 (0.07 to 1.27) 0.1082
Miscarriages (n=180) 0 74 1(48.8) 3 (34.4) 1
1 52 19 (22.6) 3 (34.4) 2.16 (1.05 to 4.52) 0.0382
2+ 54 4 (28.6) 0(31.2) 0.1055 1.55 (0.77 to 3.17) 0.2216
Lower abdominal pain  Yes 127 2 (45.2) 5 (65.4) 0.0039 2.29 (1.33 t0 3.98) 0.0028
(n=223)
Coital pain (n=174) Yes 80 25 (30.5) 55 (59.8) 0.0001 3.39 (1.82 to 6.43) 0.0001
Coital bleeding (n=174) Yes 66 9(23.2) 47 (561.1) 0.0002 3.46 (1.82 t0 6.79) 0.0002
Vaginal itches (n=225) Yes 153 (5 7) 102 (78.5) 0.0001 3.14 (1.77 to 5.67) 0.0001
Abnormal vaginal Yes 90 7 (29) 63 (52.1) 0.0008 2.66 (1.51 to 4.76) 0.0008
discharge (n=214)
Lower back pain (n=222) Yes 99 34 (36.6) 65 (50.4) 0.0551 1.76 (1.03 to 3.06) 0.0416
Stress incontinence Yes 44 14 (14.7) 30 (22.9) 0.1729 1.72 (0.87 to 3.54) 0.1287
(n=226)
Genital itches (n=206) Yes 86 6 (28.6) 60 (52.2) 0.0007 2.73 (1.53 t0 4.94) 0.0008
Menstrual irregularity Yes 95 29 (33) 66 (59.5 0.0002 2.98 (1.68 to 5.4) 0.0002
(n=199)
Proximity to lake <20m 268 89 (80.9 179 (92.3) 1
>200m 36 21 (19.1) 15 (7.7) 0.0051 0.36 (0.17 t0 0.72) 0.0042

UGS, urogenital schistosomiasis.

Multivariate logistic regression model for reporting SRH risk factors
related to FGS

Similar to UGS, a multivariate model was constructed with
all variables significantly related to FGS at a 25% level. As
well, multicollinearity checks revealed lower back pain
and genital itch (for same reasons) with the variables age
group, CP, VI and LAP (table 5) retained in the ‘best’
fitting model.

UGS, FGS and associations with reproductive health characteristics
Age, number of children, age of last child, menstrual
abnormality, miscarriages and LAP were identified as
possible reproductive health factors associated with S.
haematobium infection and were used within this study.

Generally, both FGS and UGS were not significantly (p
value>0.05) related to number of children, age of last
child and miscarriages. In multivariate logistic regres-
sion models, after selection of the best fitting models, the
results show that the most significant risk factors for UGS
are age group, LAP and CP (table 4), whereas age group
and LAP, CP and VI were identified as the most signifi-
cant risk factors for FGS (table 5). Chances of FGS mani-
festations among women with LAP was AOR 9.5 (95% CI:
1.7 to 81.8) times than that of women without the pain
(table 5). Analysis of deviance tables for both best fitting
models (FGS and UGS), with p values based on likelihood
ratio tests are reported in online supplemental file 2.
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Table 3 Possible risk factors for UGS among the
sociodemographic and SRH included in the study

Adjusted OR
SRH indicator Category (95% CI) P value
Age group (14-19) 1.0
(20-35) 0.28 (0.10 to 0.0087
0.70)
36+ 0.11 (0.04 to 0.0001
0.31)
Lower abdominal No 1.0
pain
Yes 6.42 (2.85 to 0.0000
15.68)
Coital pain No 1.0
Yes 2.16 (1.05 to 0.0362
4.46)

A multivariate logistic regression model on the effects of sexual
and reproductive health factors significantly related to UGS.
FGS, female genital schistosomiasis; UGS, urogenital
schistosomiasis.

DISCUSSION

Understanding the risks and associations of UGS and FGS,
especially within different contexts of women’s health,*' >’
sheds greater light on the disease epidemiology, which
could foster improved and coordinated control measures

3

both locally and nationally."’ Furthermore, precisely
documenting existing associations between both UGS and
FGS could clarify further the need for precision mapping
of schistosomiasis in endemic regions, for formulating
a better targeted integrated response.*® Though a non-
significant association was observed between egg intensity
in urine and FGS from the onset of this study (table 2),
parasitemia association has been shown to be misleading
in UGS” 2 from several other studies' and reports
on FGS, particularly when only a single urine sample is
examined which is usually the case for population-based
surveillance.® Considering this questionnaire (for symp-
toms),'” 2! as well as visual examination of cervix and
vaginal walls by colposcopy,12 1851 offers an added strength
to single sample urinalysis for detection of FGS, as carried
out in this study, and several others.'”'® The possibility of
the presence of FGS in UGS populations has been often
raised,” *'with projections of about 360 million girls and
women possibly having UGS,"” but today it is thought
that at least 56 million adolescent girls and women are
suffering from FGS.">'” Our results seem to show an even
higher rate of FGS among the UGS-infected population
with an approximate FGS/UGS ratio of 34/40. Our study,
given our application of portable colposcopy, is the first
formal attempt to document the pathology of FGS in a
primary care setting in Cameroon.

Elsewhere, the clinical pathology of FGS has been
described resulting from the complex inflammatory

A

Figure 2

Imagery of female genital schistosomiasis pathology of the cervix with reported lesions (magnification of x4). (A)

1—rubbery papule, 2—abnormal blood vessel, 3—homogeneous sandy patch (30-year-old woman, +UGS, +lower abdominal
pain, +menstrual irregularity). (B) 1,2—grainy sandy patches (45-year-old woman, -UGS, +lower abdominal pain, +menstrual

irregularity).
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Table 4 Relations between FGS and sociodemographic and syndromic variables in the sub-group of girls and women

diagnosed for FGS

X2 test of independence

Univariate logistic regression

Variables (n=67) Category N FGS-,n (%) FGS+,n
Age group [14-19] 19 15 (45.5) 4 (11.8)
[20-35] 29 11 (33.3) 18 (52.9)
36+ 19 7(21.2) 12 (35.3)
Age at marriage [13-14] 23 10(30.3) 13 (38.2)
[15-17] 38 22 (66.7) 16 (47.1)
18+ 6 1@ 5 (14.7)
Number of children 0 16 12 (36.4) 4(11.8)
[1-3] 22 12 (36.4) 10 (29.4)
[4-6] 15 4 (12.1) 11 (32.4)
7+ 14 5(15.2) 9 (26.5)
Age of last child 0+ 1 14.8) 0 (0)
[1-3] 27 14 (66.7) 13 (46.4)
[4-6] 4 0(0) 4 (14.3)
7+ 17 6(28.6) 11 (39.3)
Miscarriages 0 26 18 (54.5) 8 (23.5)
1 22 8(24.2) 14 (41.2)
2+ 19 7(21.2) 12 (35.3)
Lower abdominal pain  Yes 47 15 (45.5) 32 (94.1)
Coital pain Yes 32 10(30.3) 22 (64.7)
Coital bleeding Yes 29 8(24.2) 21 (61.8)
Vaginal itches Yes 49 18 (54.5) 31 (91.2)
Vaginal discharge Yes 32 9(27.3) 23 (67.6)
Back pain Yes 41 12 (36.4) 29 (85.3)
Stress incontinence Yes 10 0(0) 10 (29.4)
Genital itch Yes 32 9(27.3) 23 (67.6)
Menstrual irregularities  Yes 34 9 (27.3) 25 (73.5)
Proximity <20m 60 30 (90.9) 30 (88.2)
>200m 7 3(9.1) 4 (11.8)

FGS, female genital schistosomiasis.

(%) Pvalue Unadjusted OR (95% Cl) P value

1

6.14 (1.73 to 26.1) 0.0077
0.0091 6.43 (1.62 to 30.35) 0.0116

1

0.56 (0.19 to 1.58) 0.2765
0.1286  3.85 (0.51 to 79.99) 0.2510

1

2.5 (0.64 to 11.23) 0.2024

8.25 (1.79 to 46.95) 0.0102
0.0363 5.4 (1.19 to 28.98) 0.0357

1

Inf (0 to Inf) 0.9965

Inf (O to Inf) 0.9937
0.1199 Inf (O to Inf) 0.9963

1

3.94 (1.22 to 13.78) 0.0256
0.0362  3.86 (1.14 to 14.19) 0.0343
0 19.2 (4.74 to 131.08) 0.0003
0.0071 4.22 (1.55to 12.16) 0.0058
0.0029  5.05(1.82to 15.19) 0.0026
0.0009  8.61 (2.44 to 40.95) 0.0021
0.0014  5.58 (2.01 to 16.67) 0.0013
0 10.15 (3.31 to 36.45) 0.0001
0.0009 Inf (O to Inf) 0.9927
0.0014  5.58 (2.01 to 16.67) 0.0013
0.0002  7.41 (2.61 to 23) 0.0003
1 1
1 1.33 (0.27 to 7.25) 0.7212

responses to antigens released by adult worms and viable
eggs,’ ' which persists until sometime after adult worms
are stopped egg-laying or are destroyed by praziquantel.**
Thereafter, various signs and symptoms (or effects) may
present months or even years after treatment.” **

From present results, and within the general liter-
ature,15 7 one of such effects noted is an effect on
menstrual health. More than half of women within the
study who reported poor menstrual health (FGS=73.5%;
UGS=54.6%), either as irregular, painful or seized
menstruation, were found to either shed eggs in urine
(positive for UGS) or were positive for FGS, but without
eggs in urine; showing more women positive for FGS
reporting abnormal menstruation, than for UGS. This
confirms recent analysis'’ ** and suggests strong linkages
between menstrual health management and FGS," 7 an

underresearched area. This can be credited to the fact
that symptoms perhaps diminished after a while with UGS
(maybe as a result of treatment in mass drug administra-
tion campaigns), but later resurface with more chronic
sequelae of FGS,"” and with more dire symptoms and
negative impact on menstrual health.'” * In our study
context, postmenarche females already faced a substan-
tial challenge with limited access to hygienic material and
information on menstrual health management, typically
relying on self-made clothes and absorbent plant leaves
during menstruation, due to lack of finances or general
knowledge.

Still related to FGS and menstrual health, narratives
from a previous study” which used qualitative probing
showed women having manifestations of FGS and not
shedding eggs in urine, gave a history of having lived in
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Table 5 Possible risk factors among SRH for FGS

Adjusted OR
SRH indicator Category (95% CI) P value
Age group (14-19)
(20-35) 20.15 (2.92 to 0.0061
240.94)
36+ 41.29 (4.16 to 0.0054
946.69)
Coital pain No 1.0
Yes 10.44 (2.12 t0 90.91) 0.0105
Vaginal itches No 1.0
Yes 12.50 (1.92 to 0.0151
128.77)
Lower abdominal No 1.0
pain
Yes 28.80 (3.36 to 0.0081
578.24)

A multivariate logistic regression model on the effects of FGS on
sexual and reproductive health factors.

FGS, female genital schistosomiasis; SRH, sexual and reproductive
health.

their earlier years in heavily infested S. haematobium foci.
This explained their later manifestation of FGS symp-
toms, even after having moved away to a less infested
area, with more than 90% limit in fresh water contact.®
This is similar to our findings, where lake proximity
was seen to be not very significant to FGS manifestation
(table 4), same as egg shedding, still pointing to early-
in-life infection and later chronicity. Significant differ-
ence in menstrual abnormalities among UGS positive
women (n=22 (56.4%)) and UGS negative women (n=12
(44.4%)), alerts to future chronicity of FGS after UGS,
especially if not managed with more readily available
praziquantel treatment(s).** >

On its own, LAP observed significant association (in
adjusted and unadjusted regression models) in both
UGS and FGS. The chances of having LAP were signifi-
cantly higher in females with either FGS (94.1%) or UGS
(84.2%). Similarly with CP and VI, these reported as key
indicators for UGS and FGS, directing early diagnosis of
UGS and future FGS in endemic communities, thereby
promoting the verticalisation of control strategies for
both diseases.

Another trend observed in this study is that intensity
of infection or egg patent prevalence (for UGS) reduces
while chronic disease or morbidity for FGS increases as
women age. The chances of FGS after UGS increased
significantly (AOR 6.43, 95% CI 1.62 to 30.35, p=0.0091)
aswomen aged (36+). Similar findings have been reported
in other studies in different geographical locations®'*****
and recently in this area®™; emphasising on the level of
present intensity for UGS, and possible future occurrence
of FGS."** UGS at a younger age will in some cases mani-
fest into FGS when the female is older,'* causing more

3

intense gynaecological symptoms and effects. This offers
a possible guiding tool for better control policies, related
to early diagnosis and treatment.*' *® This surpasses need
alone for school-based MDAs,13 256 hut considers and
encourages individual therapy in different contexts for
FGS (and MGS).°

Although only a few among the extensive list of repro-
ductive health determinants™ were identified in this
study to be statistically significant, where mostly reported
symptoms were collected, clinical and biological exam-
inations carried out, enabled confirmation of how future
self-reported symptoms with UGS and FGS might be
best used.” These results support the advocated need
for further attention on post-transmission schistosomi-
asis,”” and also, the availability of praziquantel in lowest
level (health areas and community) healthcare for indi-
vidual therapy,” as well as treatment from a younger
age,”” #* *1 %% buoyed with the recent development of
paediatric praziquantel.”®

STUDY LIMITATIONS

Though described as gold standard,*” active UGS was only
detected through observation of eggs in urine samples by
microscopic-based polycarbonate filter examination, as
well as recommended dipstick assays for urinary haema-
turia detection. Alternative molecular assays such as PCR
for schistosome detection in human serum and urine
samples'® were not considered for added sensitivity for
UGS and FGS (in vaginal lavage analysis).” > Though
recommended,” *' only visual examination through
inspection for lesions on the cervix, the fornices and the
vaginal walls with a colposcope” > and screening with
questionnaires'’ was considered in the detection of FGS
in this study. Lastly, clinical diagnosis of FGS was carried
out only on a limited subgroup of females, where more
precise conclusions may be obtained by using an appro-
priate sample size.

CONCLUSION

While millions of women in Cameroon have UGS, its
epidemiological connection with FGS is not fully appreci-
ated, which creates an unfortunate knowledge holdup for
effective control at the public health level. In our chosen
study location, which is broadly typical for endemic areas
of UGS in Cameroon,”" ** ** % strong epidemiological
associations between UGS and FGS were found against
certain key sexual and reproductive determinants: age,
LAP and menstrual health. This formative knowledge
could be used to tackle and ultimately prevent FGS, with
a more targeted integrated control for UGS in Cameroon
and elsewhere in endemics areas for UGS globally. This
study further adds detailed insight into the connection of
FGS and UGS within primary care in endemic communi-
ties, denoting those with cardinal symptomologies more
explicitly for scalable detection and targeted control of
FGS within UGS endemic areas.
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