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Abstract Invited Reviewers
Background: Female genital schistosomiasis (FGS) is a neglected and
disabling gynaecological disorder that is difficult to diagnose and is 1 2
part of the wider spectrum of urogenital disease caused by the ~ “mmmmmmmmmmmmmm—m—— TT=— T T m—m—
waterborne parasite Schistosoma haematobium version 2 o o
. Over 90% of human schistosomiasis cases are found in sub-Saharan (revision)
Africa with 3.8 million people infected with schistosomes in Zambia. 02 Sep 2020 report report

Reported FGS prevalence ranges from 33-75% of those with urinary
schistosomiasis in endemic areas, suggesting a potentially high FGS
burden in Zambia alone. The Bilharzia and HIV

(BILHIV) study evaluated home self-sampling genital collection
methods for the diagnosis of FGS.

Methods: Eligible participants included non-pregnant, sexually active 1. Peter Leutscher, North Denmark Regional

version 1 ? ?
02 Apr 2020 report report

women aged 18-31 who were previously recruited for the HPTN 071 Hospital, Hjerring, Denmark
(PopART) trial in Livingstone, Zambia. Household demographic and
symptom questionnaires were administered by community workers. 2. Alexander Odaibo =, University of Ibadan,

Participants were offered vaginal and cervical self-swabs and a urine
cup. Cervicovaginal lavage (CVL) was performed in clinic by midwives.
Information was collected from participants on the acceptability and Any reports and responses or comments on the
feasibility of genital self-sampling.

Results: From January-August 2018, 603 women were enrolled, and
87.3% (527/603) completed clinic follow up. A high proportion of
participants indicated that self-collection of specimens was “easy” or
“very easy” on a 5-point Likert scale. A high proportion of women
would be willing to self-collect all three specimens again in future:
vaginal swab 96.7%

(583/603), cervical swab 96.5% (582/603), and urine 96.2% (580/603).
Overall, 90.0% (543/603) preferred to self-collect samples at home,

Ibadan, Nigeria

article can be found at the end of the article.
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compared with sampling in the clinic Home-based self-sampling was
preferred over provider-based sampling in the clinic due to greater
privacy 65.0% (353/543), convenience 51.4% (279/543) and lack of
needed transportation 17.7% (96/543).

Conclusions: Home based genital self-sampling for FGS diagnosis is
highly acceptable. This scalable method may inform future efforts for
community-based diagnosis of FGS

Keywords
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self-collection, vaginal self-sampling, cervical self-sampling, genital
self-sampling
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113783’ Amendments from Version 1

We have made changes based on the suggestions made by reviewers
1 and 2. Four additional edits have been made beyond those
suggested. We noted a mistake in the introductory paragraph.

S. haematobium infection, not FGS, has been associated with

HIV-1 transmission and acquisition. To clarify, we have deleted this
sentence. Second, in our comparison of the online manuscript with
the submitted manuscript, we noted an additional paragraph online
(Methods, page 5, section “Sample collection and questionnaire”), we
have added this paragraph to the current version of the manuscript.
Third, the previous flow table (Figure 2) contained the wrong number
of virgins (it read 17 but should be 16). Figure 2 has been updated

to reflect the change. Finally, in Table 3 the proportions of women
preferring testing at home versus the clinic were mislabeled. This
error has now been corrected.

As suggested by reviewer 1, we have included the Likert scale
in the methods section of the manuscript and clarified that the
questionnaires were not performed anonymously. To improve
readability, we have also reduced the number of times the
denominator of n=603 has been used throughout the text.

As suggested by reviewer 2, we have included information on sample
site collection (at home), also Schistosoma infection status of our
participants in the result section and corrected some minor editorial
mistakes found in the discussion section. We have removed spoken
languages from Table 1.

We have also included the recently published reference to the paper
of the full methods of the BILHIV study.

Any further responses from the reviewers can be found at
the end of the article

Introduction

Human schistosomiasis is a waterborne parasitic disease caused
by blood flukes of the genus Schistosoma'. Tt constitutes a sig-
nificant public health problem causing the loss of 1,440 million
years of full health worldwide, with approximately 659 million
people at risk of acquiring infection®. More specifically,
Schistosoma haematobium affects both the urinary as well as the
genital tract. In female genital schistosomiasis (FGS)', parasite
egg deposition occurs in the genital tract and it is characterized
by histologic vaginal or cervical mucosal inflammation* and
unique clinical findings’. FGS has been associated with infertility,
a condition associated with negative social and psychological
impacts in many low-income countries®. In addition, observational
studies have suggested an association between FGS and
prevalent HIV infection’#, and HIV transmission and acquisition’.

Genital self-sampling has been described in the diagnosis of
reproductive tract infections (RTD)'*'” in both adults and
adolescents'® and has enhanced access to health services among
hard-to-reach populations such as adolescents/young people'’,
and those who do not regularly access health screening
services'™'°. A high proportion of women, including those from
resource-limited settings have been found to prefer vaginal
specimen  self-collection'™'”  compared with clinic-based
sampling. In addition to acceptability, two other factors make
genital self-sampling advantageous; 1) the availability of vagi-
nal self-sampling is effective for improving participation in
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specific RTI screening programmes and 2) the sensitivity of
PCR-based assays on self-collected specimens compares
favourably with physician-performed sampling'®'%.

The Bilharzia and HIV (BILHIV) study’s primary aim was to
validate home-based self-sampling for the detection of
Schistosoma DNA with vaginal and cervical swabs against provider
obtained cervicovaginal lavage in a clinic setting in an endemic
area in Zambia. The BILHIV study previously found that
Schistosoma DNA was more frequently detected in genital self-
collected specimens compared to clinic-collected cervicovaginal
lavage'”. Here, we describe the acceptability and feasibility of
genital self-sampling for the detection of Schistosoma DNA in
the BILHIV study. In addition, this study also analyses the
demographic predictors for participant’s preference of home-
based self-sampling over clinic-based sampling.

Methods

Study setting and participants

The Bilharzia and HIV (BILHIV) study was a cross-sectional
study nested within two of the 12 HPTN 071 (PopART)
communities in Livingstone, southern province of Zambia®.
HPTN 071 (PopART) was a trial to measure the impact of an HIV
combination prevention package, including universal test and
treat”’. Non-pregnant, sexually active women aged 18-31 who had
previously been recruited for the HPTN 071 (PopART) population
cohort were eligible for inclusion in BILHIV.

Sample collection and questionnaire

Between January and August 2018, specially trained population
cohort research assistants visited women during the population
cohort 36-month end of study follow up and enquired regarding
an “expression of interest” in the BILHIV study. At a subsequent
home visit, BILHIV Community Workers (BCW) evaluated
study eligibility, provided participants with study information
in the language of their choice, along with FGS education, and
obtained written informed consent.

At the home visit, conducted in each participant’s household,
the BCW provided participating women with instructions for
urine collection and cervical and vaginal self-swabs using
educational materials including an information sheet with
diagrams of the female anatomy, model vagina, and test
swabs. Photos in the World Health Organization’s “Female
Genital Schistosomiasis Pocket Atlas” were also displayed as a
visual aid. As shown in Figure 1, these educational materials were
used to explain and demonstrate the procedure of self-collection
of genital specimens. For swab self-collection, participants were
instructed to hold a 6-inch vaginal swab (PrimeSwab, Longhorn
Diagnostics, Texas, USA) at the 2 3/8-inch score mark and insert
the swab vaginally until their fingers touched the labia minora.
Participants moved the swab in a circular motion against the
vaginal walls for a minimum of 15 repetitions. Similarly, for the
cervical swab, participants were instructed to hold a 6 3/4-inch
flocked swab (Miraclean, Shenzen, China) with a quadrilateral
kite-shaped tip at the non-flocked end of the swab body and
insert the swab vaginally until they met noticeable resistance. The
participant then performed swab rotation as described above. The
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Figure 1. (A) The Bilharzia and HIV Community Workers (BCWs) demonstrating the use of genital self-swabs by using a 3D model; (B) BCWs
teaching by using the WHO female genital schistosomiasis atlas; (C) BCWs delivering questionnaires in hand-held tablets. Photo credit: A.
Bustinduy; oral permission was obtained from subjects to publish these images. Images have also been edited (pixelated and cropped) to

keep the identity of the subjects anonymous.

participant broke the shaft of each swab and placed the vaginal
and cervical swabs in separate screw-capped microtubes
(STARLAB, Hamburg, Germany). Both swab specimens and
urine were placed in cool boxes for transportation to the laboratory.

Following written informed consent and specimen collection,
the participants completed a non-anonymous questionnaire,
with responses captured on hand-held tablets. The questionnaire
assessed basic demographics, information regarding genital
symptoms, sexual behaviour and also the participant’s assess-
ment of the acceptability of self-sampling, through their
responses to 15 questions each measured on a five-point Likert
scale (Extended data’"; Table 1).

At a later date, participating women who were not currently
menstruating attended Livingstone Central Hospital (LCH) cervical
cancer screening clinic where a trained midwife performed
a cervicovaginal lavage and images of the vagina and cervix
were captured with a point-of-care colposcope (MobileODT, Tel
Aviv Israel)"”

Ethics and informed consent

All eligible participants providing written consent were recruited
into the study. Participants who were unable to provide written
informed consent were recruited in the presence of a witness
with the participant placing their thumbprint on the consent
form. The study was approved by the University of Zambia
Biomedical Research Ethics Committee (reference number:
011-08-17), the Zambia National Health Research Authority and
the London School of Hygiene and Tropical Medicine research
ethics committee (reference number: 14506). Permission to
conduct the study was given by the Livingstone District health
office and the superintendent of the Livingstone Central Hospital.

Data management and statistical methods

Acceptability in our study was measured by the following outcomes:
the proportion of women who rated home based self-sampling to
be “easy” or “very easy” (for each of urine, vaginal, cervical
self-sampling), the proportion who didn’t experience “pain” while
self-sampling (for each of vaginal, cervical self-sampling), the
proportion who were willing to self-sample again “in the
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Table 1. Baseline characteristics of 603 Zambian women living in Schistosoma haematobium endemic
areas near the Zambezi river by community.

Characteristics 81‘;%?;; CXTnn:;:‘ 9|;y Coanngsngy B p-value*
Age in years - Median (IQR) 24 (22-28) 26 (23-29) 24 (21-27) <0.001
Marital Status Single 258 (42.8%) 110 (34.5%) 148 (52.1%) <0.001
Married or 320 (53.1%) 193 (60.5%) 127 (44.7%)
Cohabitating
Divorced or 23 (3.8%) 15 (4.7%) 8 (2.8%)
Separated
Widowed 2 (0.3%) 1(0.3%) 1(0.4%)
Education (highest level) Any Primary School 167 (27.7%) 117 (36.7%) 50 (17.6%) <0.001
Any Secondary 364 (60.4%) 173 (54.2%) 191 (67.3%)
School
Training in a Trade 59 (9.8%) 20 (6.3%) 39 (13.7%)
Degree or Higher 3(0.5%) 3(0.9%) 0 (0.0%)
None 10 (1.7%) 6 (1.9%) 4 (1.4%)
Employment status Working 408 (67.7%) 200 (62.7%) 208 (73.2%) 0.006
Not Working 195(32.3%)  119(37.3%) 76 (26.8%)
Current water contact None 512 (84.9%) 263 (82.5%) 249 (87.7%) 0.02
At Least Weekly 18 (3.0%) 11 (3.5%) 7 (2.5%)
Every 1-2 Months 30 (5.0%) 24 (7.5%) 6 (2.1%)
Every 6-12 Months 43 (7.1%) 21 (6.6%) 22 (7.8%)
Childhood water contact None 186 (30.9%) 96 (30.1%) 90 (31.7%) 0.22
At Least Weekly 381 (63.2%) 208 (65.2%) 173 (60.9%)
Every 1-2 Months 24 (4.0%) 12 (3.8%) 12 (4.2%)
Every 6-12 Months 12 (2.0%) 3(0.9%) 9 (3.2%)
No 572(94.8%)  294(92.2%) 278 (97.9%) 0.006
Self-reported history of Yes 25 (4.2%) 20 (6.3%) 5 (1.8%)
schistosomiasis
Maybe 6 (1.0%) 5 (1.6%) 1(0.4%)

*comparison of Community-A vs Community-B

future” (for each of urine, vaginal, cervical self-sampling), and
the proportion who would prefer to “sample at home” (versus

to obtain crude and age-adjusted odds ratios for the association
of demographic variables with a participant’s preference for

sampling in the clinic).

Participant data were entered using Open Data Kit Collect™.
Continuous variables were summarized by mean and interquar-
tile range (IQR), and categorical variables by frequency and per-
centage. Participant characteristics were compared between the
two communities using Wilcoxon-Mann-Whitney, chi-squared,
and Fisher’s exact tests. The Mantel-Haenszel approach was used

home-based versus clinic-based sampling.

Results

Of 1104 women screened for BILHIV eligibility, 54.5%
(603/1105) were enrolled and all completed an initial home-based
visit. Of those completing the initial home visit, 87.4% (527/603)
completed clinic follow up visit (Figure 2). Unless otherwise
stated, the denominator for the results presented reflects the
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Did Not Attend Clinic
n=76

n=8, Pregnant
n= 2, Withdrew Consent; by participant (9), by family (3)
n=11, Required a weekend appointment
n=17, Relocated
n=28, Loss to Follow Up; Did not attend scheduled
appointment (17), declines (8), other (3)
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PC participants with

available locator
forms & expression

of interest
Not Enrolled n= 1104
n=500 Not visited - the participant was not visited
n=40, Declined at PC36 visit before the study closed for enroliment (189)
n=189, Not visited Visited but not contacted - a visit was made to
n=110, Visited but not contacted the study household, but the participant could
n=120, Contacted & not immediately enrolled Nt o (U, b rekncabed (39, o ched
T o (1)
n=41, Contacted & ineligible Contacted & not immediately enrolled (42),
Enrolled out of town (18), declined to participate (60)
n=604 Contacted & ineligible - virgin (17), pregnant
(17), over 31 (8)
Enroliment Errors
n=1
n =1, Not yet sexually active ‘

Enrolled & Eligible
n =603

Attended Clinic
n=527(87.3%)

Figure 2. The Bilharzia and HIV study enrolment and sampling flow chart.

total study enrolment of 603. The median age was 24 years
(IQR 22-28). More than half of participants, 60.4% (364/603),
completed secondary school education and 59% (356/603)
spoke primarily Nyanja (Table 1). Active schistosome infection
was determined by detectable urine Circulating Anodic Antigen
(CAA) (15.1%, 91/601) or microscopy (5.5%, 33/603), as
previously described’®. Compared to clinic-collected CVL
(14/527, 2.7%), Schistosoma DNA was more frequently detected
in genital self-collected specimens (24/603, 4.0%)".

Acceptability and feasibility

Out of 603 women recruited, a high proportion indicated that
self-collection of genital specimens was “easy” or “very easy”
on a 5-point Likert scale for urine collection (96.2%; 580/603),
vaginal swab (94.9%; 572/603), and cervical swab (86.6%;
522/603) (Figure 3; Table 2). Most participants indicated that
they would be willing to self-collect again in the future: urine
97.0% (585/603), vaginal swab 96.7% (583/603) and cervical
swab 96.5% (582/603). Substantially less than half of participants
reported that it was “painful” to self-collect vaginal specimens
(3.3%; 20/603) and cervical specimens (6.8%; 41/603) (Table 2).
A high proportion of women (95.7%; 577/603) indicated that
they would ‘recommend self-sampling to my friends’. Overall,
most women preferred to collect specimens at home (90.0%;

543/603), compared with clinic-based sampling (10.0%; 60/603),
(Table 3). Women from both communities preferred to self-collect
specimens from home (Community A: 89.3%, 285/319;
Community B: 90.9%, 258/284; p=0.5) compared with attending
the health facility. Participants preferred “self-sampling at home”
over provider-based sampling in the clinic due to greater privacy
(65.0%, 353/543), convenience (51.4%, 279/543) and lack
of transportation (17.7%, 96/543) (Table 3). Participants in
Community B were more confident (99.3%; 282/284) than par-
ticipants in Community A (91.5%; 292/319) (p<0.001) that they
collected the specimens correctly.

Overall, there was little evidence that education, marital status,
community of residence, employment status, language spoken,
and age were associated with a participant’s preference for home-
based sampling over clinic-based sampling (Table 4). Given
that the preference for self-sampling was universal across the
groups examined in the crude analysis, we did not undertake
multivariable analysis.

Discussion

Vulnerable women and girls in sub-Saharan Africa are afflicted
by FGS, a chronic gynaecologic condition. Current diagnostic
strategies are limited as they rely on resources that are seldom
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Figure 3. Ease of self-sampling in 603 Zambian women by specimen type.

Table 2. Acceptability of genital self-sampling for women from the BILHIV study (n=603).

A little Very
Question very oy ;a(sr}’) N;“(t':)"" difficult difficult
% (n) % (n)
[ found vaginal self-sampling to be 34.5(208) 60.4 (364) 2.0(12) 3.2(19) 0(0)
[ found cervical self-sampling to be 26.2 (158) 60.4 (364) 5.0 (30) 8.5(51) 0(0)
I found collecting my own urine sample to be 56.2 (339) 40.0 (241) 1.7(10) 2.0(12) 0.2 (1)
Question St;::g Yes Maybe No Strong no
I would be willing to take a vaginal self-sample  42.1 (254) 54.6(329) 2.2(13) 1.2(7) 0(0)
in the future.
I would be willing to take a cervical self-sample  37.0 (223) 60.0 (359) 2.5(15) 1.0 (6) 0(0)
in the future.
I would be willing to takes a urine self-sample 38.6(233) 58.4(352) 2.3(14) 0.7 (4) 0(0)
in the future.
I would recommend self-sampling to my 29.0 (175) 66.7 (402) 1.8(11) 2.0(12) 0.53)
friends.
Self-collecting a vaginal swab was painful. 0.33(2) 3.0(18) 3.7 (22) 77.1 (465) 15.9 (96)
Self-collecting a cervical swab was painful. 0(0) 6.8 (41) 9.6 (58) 71.3 (430) 12.3(74)
I am confident I collected the specimens 29.0(175) 66.2 (399) 2.7 (16) 2.2(13) 0(0)
properly.
I feel confident I collected a sample from my 25.7(155)  72.3(436) 1.3(8) 0.7 (4 0(0)
vagina.
[ feel confident I collected a sample from my 24.5(148) 71.6 (432) 3.5(21) 0.3(2) 0(0)
cervix.
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Table 3. Results of the BILHIV study patient experience surveys for 603
women living in Schistosoma haematobium endemic areas in Livingstone,

Zambia*.
Question Participant responses % (n)*
Do you prefer to take your samples
at home, or would you prefer to Clinic 10.0 (60)
take samples at the clinic?
Home 90.0 (543)
[ prefer doing samples at home ' )
because** It is more convenient 51.4(279)
I don't have transportation 17.7 (96)
I don't have childcare 2.6(14)
I need to work 6.2 (34)
[ have more privacy athome  65.0 (353)
It is easier to sample at home  66.3 (360)
Other reason 11.4(62)
I prefer having samples performed 7 '
in clinic becalise** [ don't have privacy at home  26.7 (16)
I had discomfort with
collecting my own samples 1336
I was unsure if I did the
sampling properly 30.0(18)
I'd like more supervision 28.3(17)
Other 28.3(17)

*Proportions for home-based testing have a denominator of 543, proportions for clinic-based

testing have a denominator of 60

**Participants could choose more than one answer

available in low-income settings*. A self-collection method that
minimises reliance on health care providers would represent a
scalable alternative method for FGS community-based diagnosis
in endemic resource limited settings, but only if it is an accept-
able procedure to perform. However, barriers to FGS diagno-
sis still remain, including costs, limited access to point-of-care
diagnostics, and challenges with maintaining the cold chain. The
cost of genital swabs (0.50$/vaginal swab and 0.30$/cervical
swab) and molecular testing (6.68$/test) may be affordable in
some research settings, but more field-appropriate and scalable
methods should be investigated. Home based genital self-sam-
pling for the diagnosis of FGS was highly acceptable among
women aged 18 to 31 years of age enrolled in the BILHIV
study in Zambia. All participating women provided all three
self-collected specimens (urine, vaginal and cervical swabs),
and a high proportion found vaginal self-sampling and cervical
self-sampling “easy” or “very easy”.

Our study is in agreement with other studies in which self-swabs
were acceptable to women in geographically and ethnically
diverse target populations'®'®**. In a study of Haitian immigrants

living in the USA, the acceptability of unsupervised cervical
HPV self-sampling using written instructions revealed that self-
sampling was more acceptable to the majority of the women than
clinician-administered sampling®**, and it increased screening
coverage among female clinic non-attendees'>**. Also in an Italian
study, cervical self-sampling using either a brush or a self-lavaging
device was acceptable and both modalities were preferred to
clinician-sampling (n=117, 68%)*’. A systematic review on the
acceptability of self-sampled screening for HPV DNA reported
that self-sampling was highly acceptable among study participants
in 37 studies from 24 countries across five continents®. Despite
heterogeneity in study design, the studies in this meta-analysis
suggest that self-sampling is well accepted by participants
regardless of education, marital status, community of residence,
employment status, language spoken, and age. Supported by these
data we can conclude that our findings are likely generalizable
across geographic areas and among women of varying educational
background, cultures, and ethnic groups.

Substantially over half of the women in the BILHIV study
reported that self-collection of specimens was “easy” or “very
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Table 4. Factors associated with the choice of home-based sampling over clinic-based sampling, adjusted for age.

s sampling)/N (%)
Education None or any primary 166/177 (94%)
school
Any secondary 323/364 (89%)
school
Trade training or a 54/62 (87%)
degree
Language* Nyanja 328/356 (92%)
Tonga 114/127 (90%)
Lozi 72/86 (84%)
Bemba 26/30 (87%)
Marital status Single 228/258 (88%)
Married 292/320 (91%)
Divorced or widowed 23/25 (92%)
District Community A 285/319 (89%)
Community B 258/284 (91%)
Employment Not working 367/408 (90%)
status
Working 176/195 (90%)
Age (years) 18-22 144/158 (91%)
23-26 207/228 (91%)
27-31 192/217 (89%)

n (home-based

easy” (urine 96.2%, vaginal swab 94.9% and cervical swab
86.6%). This is consistent with other studies that showed that study
participants found genital self-sampling or the use of a self-sam-
pling device easy to use’**. The proportion with this outcome was
slightly lower for cervical than vaginal sampling. Swab length
and more invasive technique may account for the lower propor-
tion of women who found cervical self-sampling “easy” or “very
easy”, compared with vaginal self-sampling. As another measure
of acceptability, over 96% of women in the BILHIV study indi-
cated that they were willing to self-collect all three specimens again
in the future, which is similar to proportions reported in HPV
self-collection research using cervical swabs*?® and curable
STI research using vaginal swabs”. Our study, as others, further
showed that a high proportion of the women indicated that they
would recommend self-sampling to a friend”. This shows prom-
ise for the future use of peer-encouragement in the use of genital
self-sampling procedures.

Our study also revealed that 90.0% of participants preferred
self-sampling at home over provider-based sampling at the
clinic. Our findings are similar to studies reporting a high

Crude OR 95% CI aOR 95% CI p-value

reference reference 0.31
0.52 0.26 - 1.05 0.45 0.22-0.91
0.45 0.17-1.18 0.47 017-1.27

reference reference 0.1
0.75 0.37-1.50 0.75 0.38-1.52
0.44 0.22-0.88 0.44 0.22-0.88
0.55 0.18-1.71 0.55 0.18-1.70

reference reference 0.49
137 0.79-2.37 1.58 0.85-2.95
1.51 0.34-6.77 1.61 0.31-8.34

reference reference 0.54
1.18 0.69 - 2.03 1.14 0.66 - 1.97

reference reference 0.91
1.03 0.58-1.84 1.07 0.60 - 0.90

reference - - 0.62
0.96 0.47 -1.95 -- --
0.75 0.37-1.49 -- --

preference for home self-sampling®*’*. However, a recent

meta-analysis found that the pooled estimate of women who
preferred self-sampling to clinic based sampling was 59%
(48 — 69%)>. There are some possible explanations for this.
While a binary outcome was evaluated in the meta-analysis, the
individual reasons for preferring home-based self-sampling to
health-facility sampling vary across studies. In the BILHIV study
questionnaire, the questions regarding preferences for home vs.
clinic sampling included a comprehensive range of options that
included ‘privacy’, ‘convenience’, ‘transportation’, ‘work con-
flicts’, ‘no child-care’, and ‘ease’ among others. Second, other
work reports that some women preferred clinic sampling to home
based self-sampling because they were not comfortable with
touching their genital areas, they were unsure about the safety of
self-testing, or they were concerned they would perform the test
incorrectly™.

This study benefited from HPTN 071 (PopART) because HPTN
071 (PopART) staff introduced the BILHIV study to all prospec-
tive BILHIV participants that enabled them to be familiar with
the study even before it began. Further, the BILHIV study was
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implemented in communities that were already familiar with
the organization and the staff that worked under the HPTN 071
(PopART) study. In addition, former HPTN 071 (PopART) staff
in the two study communities continued to work in the same com-
munities under the BILHIV study. This enabled improved study
performance because of the existing rapport between BILHIV
staff and the community members. Standardized questionnaires
were used to reduce observer bias and were performed at the
time of self-sampling to minimize recall bias. However, it is
important to note that the participation in the BILHIV study was
limited to women who took part in the HPTN 071 (PopART)
population cohort. In this scenario, bias may be related to a
Hawthorne effect. This observer effect can occur as participants
in a study alter their behaviour as a result of regular follow-up
within a cohort®’. The HPTN 071 (PopART) population cohort was
selected through a random sampling of households and random
selection of one individual within each household’. BILHIV
study participants were selected by querying eligible members of
the population cohort for an “expression of interest”. There may
be selection bias, in that women who expressed an interest in
participating in the study may not be representative of the popu-
lation as a whole and findings may not be generalizable to other
sub-Saharan African communities. A larger study of genital
self-sampling should be performed, preferably in areas of varied
schistosomiasis endemicity.

Conclusion

We have shown high acceptability and feasibility of genital
self-sampling for the diagnosis of FGS in young women
(18-31 years) in a schistosomiases endemic area in Zambia.
This practice has potential to increase FGS surveillance in other
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endemic populations. The majority of participants reported that
specimen self-collection was “easy” or “very easy” with high
willingness to participate in future home-based self-sampling.
Results can inform future efforts for community-based diagnosis of
FGS.
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potentially implicated due to previous study activities taking place in the populations before the
self-sampling study. Therefore, another study should be performed, and preferable in different
schistosomiasis endemic communities in Southern Africa to control for the potential bias.

Other comments:
o Inclusion criteria (e.g age, non-pregnancy) are not stated in Methods.

> Why inform about a pending paper by Stuart et al.? More interesting to know about a
probably pending paper presenting the lab findings (SH DNA).

> A 5-point Likert scale has been used. This information should be presented in the Methods
and not in the Results.

No information whether the questionnaire was performed anonymously or not, apparently
not if one looks at the field image. Then there would have been a unique opportunity to
uncover various reasons for reported lack of confidence, acceptance, comfort etc - even
only reported in a minority of the women.

> Is information about the different dialects in Table 1 of interest for the reader?
o Interesting that 32.3% of women are given the status as “Not working".

> Information about Childhood water contact seems not that relevant (recall-bias) in adult
women.

How has self-reported history of schistosomiasis been assessed?

Results
N=603 stated 17 times. Should be adequate to mention once, the number of study
participants.

o Confusing that the percentages in Table 3 (I don't have transportation, I have more privacy
at home) are different from those in the main text (17.7% vs 15.9%; 65.0% vs. 58.5).
Discussion
> FGS is a chronic gynaegological condition that afflicts vulnerable women... What is meant by
“vulnerable"?

o Current diagnostic strategies are limited as they rely on resources that are seldom available in
low-income settings. Self-sampling does not contribute significantly to solving this problem,
only to minor extent, having the women to perform the sampling themselves instead of a
health care provider (e.g a nurse). Other major cost will remain, including lab technicians,
equipment, reagents etc.

o Participants should always be acknowledged.

Is the work clearly and accurately presented and does it cite the current literature?
Yes
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Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Amaya Bustinduy, London School of Hygiene & Tropical Medicine, London, UK

In this manuscript, results from questionnaire in a urogenital self-sampling study are
presented addressing schistosomiasis infection in women aged 18-31 living in Zambia.
Overall, the conclusion is clear. Self-sampling is very well accepted by the women, and
apparently with only minor discomfort/distress, if any. This approach of home sampling as
an alternative to urogenital sampling in a clinical setting seems attractive by providing the
women elements of individual convenience and privacy.

However, as also presented in the discussion, the study findings may not necessarily
translate to the same extent into other communities in sub-Saharan Africa, mainly because
a bias being potentially implicated due to previous study activities taking place in the
populations before the self-sampling study. Therefore, another study should be performed,
and preferable in different schistosomiasis endemic communities in Southern Africa to
control for the potential bias.

Thank you for this input. We have added your point regarding performing other
studies in schistosomiasis endemic communities in different regions to the discussion.
Lines 67-70 under discussion.

Inclusion criteria (e.g age, non-pregnancy) are not stated in Methods.

We apologize for any confusion. In the BILHIV study, women were eligible if they were
sexually active aged 18-31 who were not pregnant and had previously been recruited
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for the HPTN 071 (PopART) population cohort were eligible for inclusion in BILHIV. In
the on-line version (https://wellcomeopenresearch.org/articles/5-61) the inclusion
criteria are stated in the first sentence of the abstract methods. In the main
manuscript, the inclusion criteria are stated in the Methods section in the second
sentence methods under “study setting and participants”. In the tracked-changes
manuscript we have highlighted these areas for clarity.

Why inform about a pending paper by Stuart et al.? More interesting to know about a
probably pending paper presenting the lab findings (SH DNA).

We agree that the section in question should be modified. In the section “Sample
collection and questionnaire” in the final sentence, we have removed the wording
“Sturt, A et al. paper under review” and instead we reference the BILHIV study
manuscript. As you have suggested, this manuscript provides the full laboratory
results.

A 5-point Likert scale has been used. This information should be presented in the Methods
and not in the Results.

We apologize for any confusion, the information about the Likert scale was included in
the methods section in our final submitted manuscript, but it seems not to have been
uploaded into the online manuscript. We have highlighted this in the accompanying
manuscript.

No information whether the questionnaire was performed anonymously or not, apparently
not if one looks at the field image. Then there would have been a unique opportunity to
uncover various reasons for reported lack of confidence, acceptance, comfort etc - even
only reported in a minority of the women.

You are correct that the questionnaire was not performed anonymously. We have
clarified this in the methods.

Is information about the different dialects in Table 1 of interest for the reader?

Thank you for this input, although we agree with the reviewer that dialects are not
directly of importance to the study outcome, we would like to keep them in the table
as they contribute to a more holistic appreciation of the study participants and their
background. This may be of interest for certain readers.

Interesting that 32.3% of women are given the status as “Not working"”.
We agree that this is interesting. The women were asked the question “are you
currently working?” with yes/no answer. These data reflect their self-reported

response to this question.

Information about Childhood water contact seems not that relevant (recall-bias) in adult
women.

Page 18 of 20


https://wellcomeopenresearch.org/articles/5-61

Wellcome Open Research Wellcome Open Research 2020, 5:61 Last updated: 15 OCT 2020

We agree that the variable regarding childhood water contact is subject to recall bias.
However, we thought this information would provide the reader with information
regarding the participant’s perceived level of exposure.

How has self-reported history of schistosomiasis been assessed?

The self-reported history of schistosomiasis was not further assessed beyond the
participant’s self-report.

RESULTS

N=603 stated 17 times. Should be adequate to mention once, the number of study
participants.

Thank you for this input. We have repeated the total enroliment number to clarify the
denominator for many of the presented proportions.

Confusing that the percentages in Table 3 (I don't have transportation, I have more privacy
at home) are different from those in the main text (17.7% vs 15.9%; 65.0% vs. 58.5).

Thank you for catching this! Outcomes for this variable should be divided by the
proportion of women in the sampling category (prefer to sample at home, n=543). In
the abstract and the main text, these proportions were mistakenly reported out of
603. The correct proportions are reported in Table 3. This has now been updated in the
manuscript.

DISCUSSION

FGS is a chronic gynaegological condition that afflicts vulnerable women... What is meant by
“vulnerable”?

In the setting of environmental health emergencies, the WHO describes vulnerability
as “the degree to which a population, individual, or organization is unable to
anticipate, cope with, resist, or recover from the impact of disasters”. We feel this
vulnerability also describes well the plight of women in sub-Saharan Africa in
relationship to FGS, as an underreported neglected ailment. Thus, we suggest that the
term could be maintained.

Current diagnostic strategies are limited as they rely on resources that are seldom available in
low-income settings. Self-sampling does not contribute significantly to solving this problem,
only to minor extent, having the women to perform the sampling themselves instead of a
health care provider (e.g a nurse). Other major cost will remain, including lab technicians,
equipment, reagents etc.

Thank you for this input. We agree that many of the other costs will remain and we
have attended to this in the manuscript discussion. However a full cost-effective
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analysis was beyond this pilot work.
Participants should always be acknowledged.

Thank you for bringing this oversight to our attention. We have acknowledged the
participants.

Competing Interests: No competing interests were disclosed.
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