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Background: Liberia’s national neglected tropical disease (NTD) master plan 2016–2020 adopted the need for 
integrated approaches to tackle the threat of specific NTDs including schistosomiasis. Female genital schistoso- 
miasis (FGS) affects up to 75% of women and girls living in schistosomiasis-endemic areas. Liberia’s Bong and 
Nimba counties are endemic for schistosomiasis. The communities affected are poor and dependent on primary 
healthcare services. Incorporating the diagnosis and treatment of FGS within primary healthcare is a critical 
step in the control and elimination of schistosomiasis in Liberia. The Calling Time for Neglected Tropical Diseases 
(COUNTDOWN) research programme partnership included the Liberia Ministry of Health NTD programme. To- 
gether, partners designed this study to co-develop, pilot and evaluate a primary healthcare package for clinical 
diagnosis and management of FGS in Liberia. 

Methods: Mixed methods were applied to assess the intervention outcomes and process. Quantitative descrip- 
tive analysis of routine health facility (secondary) data was used to characterise women and girls diagnosed 
and treated for FGS. Qualitative rapid analysis of meeting reports and training observations, thematic frame- 
work analysis of in-depth interviews with women and girls and key-informant interviews with health system 

actors were used to establish the success and sustainability of intervention components. 

Results: In 6 months, 258 women and girls were diagnosed and treated for FGS within routine service deliv- 
ery across six primary health facilities. Diagnosis and treatment were completed by health facility staff who 
had been trained in the FGS intervention developed within this study. Some women diagnosed and treated had 
symptom relief or were optimistic about the intervention due to improved diagnostic and treatment communi- 
cation by health workers. Health workers and stakeholders were satisfied with the care package and attributed 
intervention success to the all-inclusive approach to intervention design and development; cascaded training of 
all cadres of the health system; and the locally driven intervention rollout, which promoted local ownership and 
uptake of intervention components. 

Conclusion: This study demonstrates the possibility of using a clinical care package to diagnose women and girls 
suspected of FGS, including the provision of treatment using praziquantel when it is made available at primary 
healthcare facilities. 

Keywords: female genital schistosomiasis, Liberia, neglected tropical diseases, primary healthcare, quality improvement approach. 
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Introduction 

Women and girls living in schistosomiasis-endemic areas have
an increased risk of female genital schistosomiasis (FGS),
a neglected gynaecological condition affecting approximately
56 million women globally. 1 Schistosomiasis is a neglected
tropical disease (NTD) affecting deprived populations with lim-
ited access to quality health and WASH—water, sanitation and
hygiene—services. Schistosomiasis is water-borne, caused by a
parasitic worm of the genus Schistosoma that penetrates the skin
during contact with fresh infested water. 2 Three main species of
Schistosoma infect humans: Schistosoma haematobium , Schisto-
soma mansoni and Schistosoma japonicum . 3 Of these, only Schis-
tosoma haematobium , which typically inhabits the lower pelvic
region causing micro perforations in urogenital organ walls dur-
ing the passage and deposition of eggs, is responsible for FGS. 2 , 3
FGS results from repeated exposure of the female genital track to
eggs of Schistosoma haematobium that cause local infection and
inflammation, resulting in symptoms including lower abdominal
pains, vaginal itches and discharge, pain and bleeding during and
after sex and local lesions such as sores. People living with schis-
tosomiasis and consequently FGS depend on primary healthcare
services due to their low cost and availability in rural areas and
deprived urban settings. 
Prolonged FGS predisposes women to long-term physical and

psychosocial complications including an increased risk of sexu-
ally transmitted infections (STIs), HIV and cancers, fertility issues
like miscarriages, subfertility and infertility, mental health chal-
lenges like depression and loss of livelihood and family life. 4–6 The
WHO has recommended women and girls with symptoms of FGS
and recent contact with fresh water should be considered for FGS
and treated with praziquantel and has produced a Pocket Atlas
to guide health workers. 7 However, this Pocket Atlas has not been
operationalised in resource-limited settings due to an absence of
clear guidelines or training for health workers and the reliance on
an invasive and specialised equipment for diagnosis called col-
poscopy within the atlas. Furthermore, the overlapping clinical
manifestations between FGS and STIs and inadequate laboratory
diagnostics for FGS leads to misdiagnosis by health workers and
clinicians. 8 
Liberia has areas with high rates of schistosomiasis, such

as the Bong (64.35%) and Nimba counties (43.37%). 9 In areas
with a high burden of schistosomiasis, FGS is very common. 10
Praziquantel is not readily available in primary health facilities
outside mass drug campaigns that are focused on school-aged
children, thus reaching women and out-of-school girls has been
challenging. Thus, health workers at primary healthcare facilities
are challenged by a lack of knowledge and guidelines on the di-
agnosis and management of women and girls who present with
FGS. 11 Consultations with the Liberia Ministry of Health within
the Calling Time for Neglected Tropical Diseases—COUNTDOWN
( https://countdown.lstmed.ac.uk/ )—research programme at the
Liverpool School of Tropical Medicine, identified the will of the
Liberia Ministry of Health’s national NTD programme to under-
take a scoping study to develop a systems approach to identify
and treat FGS; and to prioritise an integrated health systems re-
sponse to capacitate their health system. 
Together, we utilised a quality improvement (QI) approach,

to develop and implement a package of care for health work-
ers at primary healthcare levels to diagnose, treat and manage
i44 of i51 
FGS. The QI approach is an iterative model of learning and modifi-
cation to rigorously evaluate real-time changes and improve the
outcomes and value of the system being developed. 12 , 13 Within
health systems research, QI approaches often involve health sys-
tem stakeholders working together to address systems weak-
nesses. QI utilises a plan, do, study and act cycle. 14 During the
plan stage, an action plan for intervention design process and
adaptation is created. In the do stage, the action plan, which
in our study included training and the intervention rollout, is im-
plemented and any deviation from the plan is documented. The
study stage involves monitoring and evaluation of the action plan
delivery, including frequent review meetings where plans can be
adapted. The act stage entails adaptation and or modification of
the action plan or intervention and development of strategies for
uptake within the health system. 

The FGS intervention 
Intervention design 

A series of collaborative workshops called ‘learning sessions’ in-
volving core study researchers, health workers and health system
stakeholders were used to co-design and develop a care package
for women and girls presenting with symptoms of FGS in primary
healthcare. The care package developed comprised: 

� An FGS symptoms and risk factor checklist. 
� A guide on speculum examination and possible findings. 
� Treatment and referral guides. 
� A clinical algorithm to guide decision making. 
� Job aids for counselling, stigma reduction and community case
identification. 

� Associated training materials to cover all intervention compo-
nents. 

The full intervention manual can be located on the COU NTD OWN
website. The workshops led to the establishment of a subgroup
of health workers and stakeholders called the QI team to sup-
port and supervise the intervention rollout. This QI team was
composed of two national level NTD stakeholders, two gynae-
cology/obstetrician consultants, county NTD focal persons, dis-
trict heads and four health workers including officers in charge
of health facilities, nurses and midwives. All stakeholders and
health workers who participated in the co-design of the inter-
vention package rollout and evaluation were considered as co-
researchers of the study. 

Training 

Training of health workers and stakeholders on the care pack-
age was cascaded across all levels of the health system: national,
county, district and community (Table 1 ). Community health vol-
unteers/assistants (CHVs/CHAs) are employed by the Liberia Min-
istry of Health to promote health-seeking behaviours and referral
of patients from the community to health facilities. 

Service delivery 

CHVs/CHAs and trained traditional midwives (TTMs) identified and
referred women in the community with symptoms of FGS to the
health facility using job aids and community referral forms. At

https://countdown.lstmed.ac.uk/
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Table 1. Health workers and stakeholders trained for the FGS intervention 

Health system level 

Number of 
persons 
trained Attributes of persons trained 

National 17 Gynaecology consultants, national reproductive health supervisors and 
representatives from related divisions from the Ministry of Health: NTD 
programme, reproductive health, family health, policy and planning, health 
management and information system, board of nursing and midwifery and 
board of physician assistants 

County, district and health facility 37 NTD focal persons, county health officers, reproductive health supervisors, 
gynaecology consultants, county clinical coordinators, district health officers, 
district reproductive health supervisors, health facility officers in charge, 
midwives and nurses 

Community 120 Close-to-community care providers including trained traditional midwives, 
community health volunteers and community health assistants 
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he health facilities, health workers clinically diagnosed and man- 
ged FGS in women presenting with symptoms of FGS using a 
linical and risk factor checklist and speculum examination. Di- 
gnosis was based on the presence of genital symptoms, recent 
ontact with fresh water and the presence of lesions on the cervix 
nd/or vaginal walls. Women diagnosed were treated with prazi- 
uantel 40 mg/kg and either referred if they presented with signs 
f severity or were followed up at home by CHAs/CHVs and TTMs. 
raziquantel was made available within all intervention health fa- 
ilities through donation from the WHO. 

onitoring, supervision and evaluation 

egular support and supervision were provided by the QI team 

sing WhatsApp group communications, weekly telephone calls 
nd site visits to health facilities. Review meetings were also held 
idway and at the end of the intervention to discuss challenges, 
dapt and refine the intervention and to collate data for evalua- 
ion. The end review was used to make final adaptations to the 
are package and to develop a strategic plan for uptake within 
he health system. 
This paper presents the results of the evaluation and makes 

ecommendations for the use of this approach in the future in 
iberia and beyond. 

ethods 
his study drew on QI theory and utilised mixed methods to eval- 
ate the process and outcome of the design and delivery of an 
GS intervention in Liberia. Observation notes were taken during 
raining sessions and review meetings, supervision reports were 
eveloped for every site visit per implementing health facility, re- 
iew meeting reports were developed for every review meeting 
nd qualitative interviews were used to elicit the perspectives of 
ervice users, intervention implementers and stakeholders on the 
rocess of the design and rollout of the intervention (as described 
bove). 
w
tudy setting 
iberia has a recent 14-year history of conflict followed by the 
bola epidemic, which aggravated the socioeconomic status of 
he majority of the population. The health system is struggling 
ith few hospitals; hence the population is largely dependent 
n primary healthcare. 15 This study was carried out in six health 
acilities across two bordering districts and counties in Liberia 
Figure 1 ). The counties and districts were purposively selected 
ecause of known high endemicity for schistosomiasis. Health fa- 
ilities were selected for their proximity to the St. John River, a wa- 
er body perceived as a schistosomiasis foci, 16 commonly used 
y the community for daily activities. The prevalence of schis- 
osomiasis haematobium in Bong and Nimba counties is among 
he highest in the country (68.9% and 50.0%, respectively) and 
s even higher in the Panta-Kpai and Saclepea-Mah districts at 
2.74% and 61.69%, respectively. 9 While the burden of FGS in 
ong and Nimba (and Liberia) is unknown, it is estimated that 
omen in schistosomiasis-endemic areas are at a higher risk of 
GS. 8 

ata collection 
ualitative data 

nterviews with women, health workers and stakeholders. Inter- 
iews were conducted from June to August 2021 by six field re- 
earchers trained in qualitative research methods. Included in 
his study were women diagnosed and treated for FGS, primary 
are health workers who were trained in and used the diagnostic 
nd treatment package and health system stakeholders at the 
ational, county and district levels who participated in the design 
nd delivery of the intervention. We excluded girls aged < 18 year, 
ealth workers who were not trained or who did not use the di- 
gnostic and treatment package and health system stakeholders 
ho were not part of the design and delivery of the intervention. 
We conducted 18 in-depth interviews with women diagnosed 

nd treated for FGS to assess patients’ experiences of living 
ith the disease condition, including a specific focus on stigma, 
i45 of i51 
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Figure 1. Study setting sampling. 
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as well as their perceptions on the diagnosis and treatment
process. Maximum variation on age and health facility attended
by women was aimed for. Women were invited to participate af-
ter having received treatment and counselling on FGS. 
We also conducted 12 key informant interviews (KIIs) with pri-

mary care health workers to elucidate their experiences and re-
flections of using the algorithm and other resource materials de-
veloped. The participants were nurses and midwives who were
trained in the use of the intervention materials to diagnose, treat
and manage women and girls with FGS, and they were actively
involved in the delivery of the intervention. 
We conducted a further 11 KIIs with health system stakehold-

ers across national, county and district levels to document their
experiences on the design and rollout of the intervention. The
participants were part of the intervention development and im-
plementation process and were considered co-researchers of the
study. They included public health officials of the national NTD
programme and its county and district representatives; obstetri-
cians and gynaecology consultants; and officials of the national
health management and information system (HMIS), the repro-
ductive health division and the national AIDS control programme.
Participants were informed of the interviews during the series of
collaborative workshops (learning sessions) but were invited to
participate during the review meetings and were handed partic-
ipant information sheets. They were contacted at least 24 hours
later for consent and interview. 
All interviews were conducted in person at a location conve-

nient to participants while ensuring privacy, were audio-recorded
and lasted for about 1 hour. Interviews were guided by pretested
topic guides developed by the research team; for example, we in-
terviewed women on the duration and frequency of symptoms,
their health-seeking attitudes and on patient satisfaction after
having received a diagnosis, treatment and any follow-up; we in-
terviewed health workers on the ease, acceptability and usability
of the guides; and health system stakeholders on the sustainabil-
ity of such an intervention after project funding ends, including
how successful study components could be embedded within the
routine health management information system in Liberia. 
i46 of i51 
Review meetings and real-time telephone calls/WhatsApp discus-
sions. Review meetings were conducted midway (May 2021) and
at the end (August 2021) of the implementation phase of the
project. This enabled us to make necessary amendments to in-
tervention materials and intervention rollout processes. Feedback
from telephone calls and WhatsApp group discussions were also
discussed during review meetings. Review meetings were facili-
tated by the QI team and involved health workers from imple-
mentation health facilities, including officers in charge, nurses,
midwives and physician assistants, district and county stakehold-
ers. These day-long meetings were observed by field researchers
using a pretested observation grid, with notes taken on the style
and content of discussions. Meeting reports were produced at the
end. 

Supportive supervision. Two in-person supervision visits were car-
ried out per implementing health facility by the QI team. A super-
vision checklist was used for this exercise that comprised cases
diagnosed, as well as challenges and lessons learnt from the use
of the intervention tools. Supervision checklists were used to pro-
duce supervision reports per county. 

Quantitative data 

Health facility data were collated from clinical registers to doc-
ument and characterise women diagnosed and treated during
the intervention. Being a ‘new diagnosis’ in context, no woman
was diagnosed prior to the intervention, hence no comparison of
preintervention and postintervention could be performed. Anal-
ysis was conducted on routine health facility data from April to
August 2021. Data were collected from health facility registers at
the outpatient and maternity units by field researchers in collab-
oration with health facility data managers and the QI team. The
data collation tool comprised patient demographics, medical his-
tory including exposure to fresh water, diagnosis, treatment and
relevant observations (Figure 2 ). 
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Figure 2. Key evaluation methods used at different time points of the intervention. 
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ata analysis 
ualitative analysis 

nterviews were transcribed verbatim, and reports were written 
n collaboration with co-researchers. We conducted a framework 
nalysis using rapid analysis spreadsheets for reports, observa- 
ion notes and images, and a thematic framework analysis using 
Vivo version 12 for Windows by QRS International, Burlington, 
assachusetts, USA, for the interviews. Deductive codes were 
eveloped based on topic guides and inductive codes added 
rom reading and familiarisation with the transcripts, reports and 
otes. Coding, charting and mapping of emerging themes was 
arried out by researchers independently (MN, AB and GN) and 
eviewed by MN and LD. 

uantitative analysis 

ata were screened and analysed using an Excel spreadsheet. 
escriptive statistics were used to characterise case numbers and 
he frequency of symptoms presented by women and girls diag- 
osed and treated. 

esults 
uantitative results 
uring the intervention period, 582 women and girls were 
creened for FGS of which 258 were diagnosed (44.3%). The per- 
entage of women diagnosed with FGS in Bong County (68.1%) 
as more than twice the percentage of women diagnosed in 
imba County (29.5%). Of the 258 women diagnosed, 242 were 
reated at the time of diagnosis, while three were treated dur- 
ng follow-up; a total of 245 women were diagnosed and treated 
uring the intervention period (see Supplementary Table 1). All 
on-treated cases were pregnant women and the three women 
reated during follow-up had delivered at least 1 week before 
reatment. Women and girls diagnosed with FGS generally pre- 
ented with multiple symptoms, of which the dominant symp- 
oms were vaginal discharge (238) and pelvic or lower abdominal 
ain (201), followed by genital itches (129) and painful urination 
101). Although reported by fewer women, it is worth noting the 
resence of other symptoms such as pain and bleeding during 
nd or after sex (72) and blood in urine (28). 

ualitative results 
xperience of the FGS intervention 

nowledge and skills gained. Health workers and stakeholders 
howed good knowledge of the signs, symptoms and long-term 

mpacts of FGS following the training provided. Health workers 
ere content with the skills gained to diagnose, treat and com- 
unicate FGS with women and girls. Health system stakeholders 
ere also content with experience gained on the process of de- 
eloping a context-specific intervention using literature and em- 
lating other countries. They also described the importance of 
i47 of i51 
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learning to develop research tools for the evaluation of health in-
terventions. 

Everything is learning process, we were to read a lot of things 
from other countries, I didn’t even know that this female 
schistosomiasis process is being carried out in any country. 
So, we were able to look at other documents and then de- 
velop our own in our own context that is now being used 
by the two county health workers (national health system 

stakeholder, female). 

Case identification and referral. Health workers valued the inter-
vention, indicating that urogenital symptoms and complications
in women are key presenting complaints at their health facilities.
They reflected on how the intervention has led to a marked dif-
ference in how they approach and manage women with urogen-
ital symptoms. For example, they now consider FGS as a differ-
ential diagnosis for women and girls who present with urogenital
symptoms. They also described an attitudinal change in how they
manage women and girls who frequently attend the health fa-
cility with urogenital complaints. They described how previously
they would have assumed that women had not adhered to the
treatment already provided for STIs and urinary trac t infec tions
or had multiple sexual partners, whereas now they would suspect
FGS and offer alternative treatments in the form of praziquantel.
A few cases were referred to higher level health facilities due to
genital ulcerations and or rashes, particularly when the health fa-
cility did not have inpatient services. 

I choose to refer patient because this patient, they are ul- 
cerated, because this is a clinic, we don’t do 24 hours service 
here we are only here for eight hours, I refer them to health 
center or hospital where they be treated (Nimba county 
health worker, female). 

The role of TTMs in the identification and referral of women from
communities to health facilities was described as central to the
success of the intervention, particularly due to the trust that
women placed in this community cadre. Consequently, health
workers felt it was now a key part of their role to motivate TTMs
and encourage them to frequent facilities. 

…[A]nother big lesson learned was it was very important 
to train the traditional midwives because these people, the 
women [are] comfy in [with] them…if you go to the facil- 
ity, the referral slip, you find more TTMs referring, because 
the women in the community come to them and [are more] 
comfy [with] them than the male CHV (Bong county health 
system stakeholder, female). 

Clinical diagnosis and communication. The symptom checklist
and process surrounding speculum examination were described
as the most useful tools in supporting clinical diagnosis. However,
in a few facilities, challenges in completing speculum examina-
tions were identified because of a lack of necessary resources,
including speculum, swabs and lubricants. Pictorial guides sur-
i48 of i51 
rounding FGS were described as particularly useful to health
workers in supporting how to communicate diagnosis to women.
Health workers also carried out person-centred counselling of
women diagnosed and treated, particularly focusing on the dis-
ease condition, preventive measures and potential complica-
tions. A major focus of counselling was on infertility-related is-
sues, as health workers observed that many women attend-
ing the health facility with FGS symptoms had fertility issues.
Some had also been referred by the TTMs, who had explained
to them that FGS might have been the cause of their fertility is-
sues. Through counselling, women were supported to understand
that praziquantel is aimed at treating FGS and it was not guaran-
teed that this would lead to them getting pregnant; however, if
their infertility was due to FGS, praziquantel might increase their
chances of conceiving. 

I will start telling you about the condition, what the con- 
dition does and the signs and symptoms, besides that go 
through all of the screening and diagnostic process and pro- 
nounce your condition to you. Around here there are lot of 
people that come they can’t born [unable to give birth] five 
years, this one she take belly and it spoilt [had miscarriage], 
we make them feel relaxed and tell them if FGS spoiled belly 
[caused miscarriage], they can get lucky to get belly [get 
pregnant] next time (Bong county health worker, male). 

Treatment for FGS. Health workers, in particular midwives, valued
the availability of praziquantel in health facilities to treat women
after they had delivered their babies, as opposed to “…before,
they take back all the medicine so belly [pregnant] women don’t
have even when they born [deliver] (Nimba county health worker,
female)”. 
Some health workers reported supporting women to take

praziquantel treatment by purchasing food for them in advance
so as to reduce their experience of side effects. Many health work-
ers also described the intervention, and their new approach to
management and treatment had received positive feedback from
women and girls, with some describing symptoms subsiding in 2–
3 weeks. 

A lady came to the facility, like 2 or 3 weeks after, she said 
when she took the medication that I gave her, she was not 
getting that itching, discharge, even passing urine and the 
end part be like bloody or brownish urine she was na [not] 
really experiencing it again (Bong county health worker, 
male) . 

Illness experience of women and girls 

Recurrent symptoms with no diagnosis and treatment. Many
women expressed their frustration of experiencing recurrent
urogenital symptoms like vaginal discharge, often brown in
colour, and abdominal pain and discomfort, with multiple health-
seeking attempts without relief. However, many were also op-
timistic about being treated for FGS following health talks car-
ried out by health workers. Health workers reflected that no
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omen had been diagnosed with FGS in intervention health facil- 
ties prior to the intervention, despite persistent/recurrent symp- 
oms and relapse after having received treatment based on 
ntibiotics. 

When you get the sickness sometimes when you ready to 
receive [menstruate], certain water can be coming from on 
you, brown, it is not good. Sometimes your stomach can be…
pinching, so I came to the clinic throughout and X [names 
health worker] put me under treatment but, there was no 
way. We tried harder there was no way. So he give me this 
one now, so it can make me feel fine (Nimba county patient, 
female). 

ubfertility or infertility and stigma. Subfertility or infertility was 
 key issue described by midwives, health system stakeholders 
nd women. Midwives had experienced women with repeated 
r persistent symptoms of FGS having miscarriages in their first 
rimester and this had an impact on their family lives, such as 
oss of relationships. Health workers and women described expe- 
iences of enacted stigma through mockery and name calling. For 
xample, one health worker described a woman being referred 
o as “a witch who sold her stomach to the dark world (Nimba 
ounty health worker, female)”. 
Stigma linked to subfertility or infertility frequently left health 
orkers ‘feeling bad’, particularly when prior to the intervention 
hey felt unable to help women beyond empathising with their 
ituation despite repeated health visits. 

ustainability of intervention uptake/health-seeking and enabling 
actors 

ollaborative intervention design and development to promote lo- 
al ownership. Participants expressed delight that the interven- 
ion package was designed and developed with the participation 
f health workers and stakeholders across all levels of the health 
ystem. They reflected that the process was interactive, partici- 
atory and engaging. They enjoyed working in groups, providing 
upport to each other and carrying out a peer review of group 
utputs. Intervention materials were developed to cover all as- 
ects of the health chain, from patient identification through di- 
gnosis, treatment and management. The participants described 
ow intervention materials were developed to local standards to 
nsure long-term update within the system; for example, the na- 
ional HMIS health facility data collection tools were modified to 
apture FGS; and the communication level was adapted for in- 
ended users, including primary health workers and community 
ealth workers. 

The development process was ac tually interac tive and…
participatory; can you imagine that health worker[s] at the 
facility level who are there having the practical experiences 
were also a part of the development process and they all 
provided their inputs? We had our medical Doctors, our Gy- 
naecologist and also some National agencies that are health 
related and the Ministry of Health including partners (Bong 
county health system stakeholder, male). 
ascade training across health system levels. Cascade training 
f health workers across all levels of the health system was 
erceived as effective, successful and strategic. Participants de- 
cribed the training style as ‘hands-on’, involving active partici- 
ation rather than theory; from which they are able to diagnose 
nd treat women with symptoms of FGS at primary care level. 
ascading the training across the health system was reassuring 
o participants and perceived as a boost to the referral system. 
or example, one health worker felt that women referred from 

heir facility will receive the right care at the higher level health 
acility because they had also been trained on what to do when 
hey receive such a referral. 

[T]o diagnose FGS I don’t have to look in book again. I sit 
here anybody give history I can do my examination and so it 
was really hands on, there was no writing, you know to say I 
am writing this in note pad, even though they gave us note 
pad but we were doing everything hands on… (Bong county 
health worker, female). 

ocally driven intervention rollout with regular support. The inter- 
ention was rolled out within routine health facility activities and 
ed by the various officers in charge with support from the district 
nd county teams. Health workers reflected how the use of tele- 
hone calls to reach QI team members facilitated troubleshoot- 
ng of urgent challenges, while QI team members reflected that 
hatsApp messaging enabled them to convey messages to mul- 
iple implementing partners at the same time as they were all 
art of one WhatsApp group. Embedding FGS site visits within 
outine monthly health facility supervision by county and district 
ealth teams was perceived by QI teams to be time- efficient, 
ost-effective and workload-efficient. Ensuring supervision plan- 
ing meetings were not held specifically for FGS meant there was 
o extra time or budget for such planning meetings. FGS was also 
ncluded within routine health facility reports (routine outpatient 
onsultation ledger, routine health facility weekly and monthly 
eports), which meant no extra forms to be completed by health 
orkers. This increased the acceptability of the intervention and 
oosted local ownership. 

iscussion 

iagnosis and treatment for women and girls with symptoms 
f FGS are possible within routine health service delivery in the 
rimary healthcare system in Liberia. This study diagnosed and 
reated 245 women and girls within routine service delivery over 
 pilot period of 6 months. The 44.3% proportion of women 
nd girls diagnosed with FGS in this study (of those presenting 
t health facilities) lies within the percentage range of 33–75% 

eported by Kjetland et al. and Hotez et al. on the percentage 
f women and girls also living in schistosomiasis-endemic ar- 
as affected by FGS. 8 , 17 The most frequent self-reported symp- 
oms in our study—abdominal pain and discharge, painful uri- 
ation, postcoital pain and bleeding—were similar to the study 
erformed by Kjetland et al., which assessed urogenital symp- 
oms in women and girls. 18 While this study based diagnosis 
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of FGS on the presence of urogenital symptoms, recent expo-
sure to fresh water and visible genital lesions, 19 Livingston et
al. and Nemungadi et al. used laboratory 20 and immunologi-
cal 21 methods, respectively, to confirm diagnosis, which might
account for the lower proportion of women diagnosed with FGS.
Despite this, our study shows that it is possible and feasible
to diagnose and treat women living with FGS in endemic ar-
eas within the routine health system while also providing stan-
dard treatment (praziquantel 40 mg/kg single dose) within health
facilities. 19 
Developing the intervention collectively with health systems

stakeholders from all levels of the health system in Liberia
supported us to understand context-specific needs, thus pro-
moting inclusivity and local ownership of the intervention and
its perceived success. In recent years, the Liberia national
NTD programme has adopted the need for an integrated ap-
proach to tackle the threat of specific NTDs, including schis-
tosomiasis, aiming to reduce the disease burden of targeted
NTDs so that they are no longer deemed to be a public
health problem, ultimately contributing to socioeconomic de-
velopment in the context of universal health coverage. 22 Incor-
porating FGS within primary care in areas highly affected by
schistosomiasis directly responds to this national priority, while
contributing to improving the lives and livelihoods of women and
girls living with FGS through person-centred approaches. The all-
inclusive approach to intervention design and locally driven roll-
out promoted local ownership, boosted the uptake of interven-
tion components and incorporation of FGS case reporting into
the routine health management information system, together
supporting the WHO NTD roadmap 2021–2030 (pillar 3), which
calls for increasing the culture of country ownership for NTD pro-
grammes and interventions. 23 
Using a QI approach in intervention rollout led to real-time

troubleshooting, problem solving and promoted the culture of
learning. Capacity strengthening of health actors on FGS and
the provision of praziquantel outside mass drug administration
campaigns strengthened the health system’s capacity to man-
age FGS at the local level. The QI approach, with repeated ca-
pacity strengthening of health actors and often provision of re-
sources, has been successfully used in maternal health interven-
tions to improve health outcomes in sub-Saharan African coun-
tries. 24 , 25 We have shown that such an approach is also applicable
in ensuring the sustainable management of FGS, with opportuni-
ties to pilot this approach in other sub-Saharan African settings.
Good knowledge, attitudes and practices of endemic communi-
ties; health provider education; and health systems strengthen-
ing with provision of medicines, play a significant role in attaining
sustainable disease management for FGS. 26 , 27 In Liberia, the in-
clusion of TTMs in the intervention was a key influencing factor in
the identification of women and girls with FGS symptoms. TTMs in
Liberia have a history of good collaboration with the health sys-
tem to increase community awareness of disease conditions and
improve maternal health outcomes. 28 , 29 Engaging this cadre of
community care providers in primary healthcare and community
health interventions may boost intervention uptake through un-
planned service user sensitisation and peer training and could be
something to be considered in other settings embarking on the
integration of FGS services. 
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Operational recommendations 
� This study demonstrates the possibility of using a clinical care
package to diagnose women and girls suspected of FGS within
routine service delivery. However, due to the scope of the study,
the pilot was only implemented for a 6-months period. 

� We recommend a larger scale and more in-depth study that
could support in establishing epidemiological mapping and the
burden of schistosomiasis and FGS, and work to ensure sustain-
ability of the gains made through our approach to FGS diagno-
sis and management at primary healthcare level in Liberia. 

� The clinical diagnosis process and the focus of our evaluation
approach means that we are limited in ensuring that other dis-
eases, such as STIs, which have similar presentations as FGS,
are still prioritised within the primary healthcare system. 

� Finally, work is still to be done through global and local advo-
cacy to ensure long-term provision of praziquantel within pri-
mary healthcare facilities, although this study provides good
evidence that this is possible in endemic areas. 

Conclusion 
This is the first study that investigates the clinical diagnosis and
treatment of FGS in Liberia. Learnings from this study can serve as
a baseline for future and more in-depth studies on FGS in Liberia
and other schistosomiasis-endemic contexts. We have shown
that it is possible to develop and use a clinical care package to
diagnose and treat women and girls with symptoms of FGS, with
the availability of praziquantel, at the primary healthcare level.
This intervention has also contributed to improving the lives and
livelihoods of women and girls in Liberia. 
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