Marchese et al. Globalization and Health (2025) 21:2 Globalization and Health
https://doi.org/10.1186/512992-024-01095-z

RESEARCH Open Access

®

Check for
updates

Awareness and knowledge regarding female
genital schistosomiasis among European
healthcare workers: a cross-sectional online
survey

Valentina Marchese?'", Aaron Remkes?'™, Irina Kislaya®?", Pia Rausche?', André Brito?', Jana Christina Hey?',
Tahinamandranto Rasamoelina®, Rivo Andry Rakotoarivelo?, Jirgen May®%® and Daniela Fusco®"

Abstract

Background Adequate knowledge and awareness regarding diseases are essential for appropriate, high-quality
healthcare. Female Genital Schistosomiasis (FGS) is a non-sexually transmitted gynaecological disease that is caused
by the presence of Schistosoma haematobium eggs in the female genital tract and the resulting immune response
that causes tissue damage. It is estimated to affect 56 million women, mostly in sub-Saharan Africa (SSA), where
healthcare workers (HCWs) have limited awareness and knowledge of FGS. Most migrants in Europe are female, often
from SSA and therefore at risk of FGS. This study investigated awareness and knowledge of FGS among European
HCWs with the aim of informing strategies to improve the management of migrant health.

Methods We conducted a cross-sectional survey using a self-administered, closed, multilingual, anonymous online
questionnaire between 1st June 2023 to 31st January 2024. Medical doctors (MDs) (n=>581) and nurses or midwives
(NMs) (n=341) working in infectiology, gynaecology, urology and general, travel, internal or occupational medicine in
European countries were enrolled in the survey. A Poisson regression was used to identify factors associated with MDs
knowledge and awareness of FGS and adjusted prevalence ratios (aPR) were estimated. Practices related to FGS were
described using counts and proportions for a subsample of MDs aware of FGS.

Results Among the 922 eligible participants, FGS awareness was 43.7% (C195%: 39.6; 47.9) for MDs and 12.0% (C195%:
8.8; 16.0) for NMs. FGS awareness among MDs was higher among men (50.0%; C195%: 43.7; 56.3), working in clinics
for migrants (72.0%, Cl95%: 63.2; 79.7) and among infectiologists/travel medicine specialists (68.9%, Cl95%: 62.2; 75.0).
No knowledge was reported by 67.6% (95% Cl 63.7-71.4) of MDs, while 25.3% (Cl95%: 21.8; 29.0) had low and 7.1%
(C195%: 5.1; 9.5) medium knowledge. Working in healthcare for migrants was positively associated with medium
knowledge (aPR=3.49; CI95% 1.67;7.28), which was lower for general practitioners (aPR=0.23, C195%:0.07;,0.81).
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Conclusions Our study highlights that HCWs in Europe might not be adequately prepared to manage FGS patients,
resulting in a high risk of neglect. We believe that the promotion of existing medical networks could improve
knowledge about FGS and thus the health of migrant women.

Keywords Female genital Schistosomiasis, Public Health, Health literacy, Europe, Migrant health, Women's health

Background

Healthcare workers” (HCWs) knowledge and awareness
of diseases contribute to all aspects of healthcare, partic-
ularly adequate diagnosis and clinical management [1, 2].
Their deficiency drives the emergence of unmet health-
care needs (UHCNSs) [3], defined as the lack of services
deemed necessary to prevent adverse health outcomes
[4], particularly for Neglected Tropical Diseases (NTDs),
which already receive low levels of attention worldwide.
It has been shown that knowledge and awareness of
these diseases are limited in several countries endemic
to schistosomiasis and are still greatly unexplored in
non-endemic settings. Lack of knowledge and awareness
delays much needed diagnosis and treatment while fuel-
ling the development of chronic and complicated mani-
festations, as in the case of schistosomiasis [5-7].

Female Genital Schistosomiasis (FGS) is a gynaecologi-
cal disease caused by the deposition and calcification of
schistosome eggs in the genital tract following continu-
ous and/or persistent infection with Schistosoma hae-
matobium [8]. The clinical symptoms are unspecific and
resemble those of sexually transmitted infections (ST1Is),
including vaginal bleeding, itching, discharge, and/or
dyspareunia [8]. Possible complications of the disease
include infertility, miscarriages, ectopic pregnancies and
an increased risk of contracting STIs [9]. While the global
burden of the disease, mostly due to under- or misdiag-
nosis, is not known, the condition is estimated to affect
56 million women and girls worldwide [10].

The diagnosis of FGS is complex as the recommended
diagnostic tool is colposcopy, which is difficult to imple-
ment in resource-limited settings [11, 12] with most sig-
nificant disease burden. Conventional methods used for
the diagnosis of urinary schistosomiasis [13] can have
detection limits for FGS as a specific biomarker for the
disease is yet to be identified [14]. The lack of knowledge
and awareness regarding FGS among HCWs reported in
endemic countries exacerbates the diagnostic complexity,
hinders accurate diagnosis and increases the risk of mis-
classification of FGS as an STTIs [5, 15].

Recently, there has been growing evidence of the pres-
ence of schistosomiasis in Europe, mostly among migrant
populations from endemic areas [16]. Currently, inter-
national and national guidelines for the medical care of
these risk groups focus mainly on screening for this dis-
ease [17]. However, these guidelines generally miss rec-
ommendations for the management of complicated and
chronic forms of the disease, such as FGS. Additionally,

they are addressed within the scope of preventive medi-
cine, tropical disease or health services provided for
migrant and traveller populations [17, 18] whilst fail-
ing to reach other medical services such as gynaecology
amongst others.

The management of chronic and non-communicable
diseases among migrants is typically associated with vari-
ous barriers linked to social, cultural and legal factors,
which often prevent access to appropriate healthcare ser-
vices required for multidisciplinary and adequate disease
management and treatment [19].

Females represent more than 50% of the migrant popu-
lation in Europe [20]. A recent survey of migrant women
coming to Europe highlights that 40% are originating
from sub-Saharan Africa (SSA) [21]. Evidence underlines
that, migrant women in Europe face significant chal-
lenges to access healthcare, leading to a reduced utilisa-
tion of gynaecological services or STI screening, among
others [22, 23].

Our leading hypothesis is that FGS in Europe may rep-
resent a hidden problem among migrant populations,
and that the potential lack of knowledge and awareness
of FGS among HCWs determines UHCN:Ss for a consider-
able proportion of women from endemic countries who
are at risk of the disease.

The objective of this study was to assess the knowledge
and awareness of FGS among European HCWs with the
overall aim to identify possible barriers to appropriate
management of the disease in the region.

Methods

Study design and population

This study employed a cross-sectional design based on a
self-administered, closed, online questionnaire assessing
the level of awareness, knowledge, and practices regard-
ing FGS among HCWs in Europe.

Inclusion criteria were: (i) being a HCW (doctor, nurse,
or midwife), (ii) working in the field of infectiology, gyn-
aecology, urology, general, travel, internal, family, and/or
occupational medicine, (iii) working in a European coun-
try, (iv) aged =18 years, and (v) providing informed con-
sent. No individual who met the inclusion criteria was
excluded as a participant in this study based on sexual
orientation, gender identity, political and ethnic affilia-
tion, or socioeconomic position.
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Sample size and participant recruitment strategy

The minimum required sample size for the study was
1152 individuals (576 per professional category) in order
to estimate independently for each professional category
an expected prevalence of FGS awareness of 50% with
margin of error of £5% at 95% confidence level assum-
ing a design effect of 1.5. Samples size calculations were
performed using OpenEpi software [24, 25]. Participants
were contacted by email or telephone through profes-
sional networks, societies, private contacts, and social
media groups. A convenience sampling methodology
based on a snowball strategy was employed, promot-
ing the survey by asking all participants to further dis-
seminate the questionnaire within their networks. Flyers
were distributed within relevant medical societies and
conferences.

Data collection and study instruments

Data were collected between the 1st of June 2023 and
the 31st of January 2024. A link or QR code was dissemi-
nated to access the online questionnaire. This ensured
anonymous data entry via an open-source survey tool on
REDCap® [26] hosted on a secured server at the Bernhard
Nocht Institute for Tropical Medicine (Hamburg, Ger-
many). Each participant was assigned a participant iden-
tifier (PID) to guarantee complete anonymisation. No
personal or contact details were entered into any data-
base. The survey was made available in German, Italian,
English, French, Portuguese, and Spanish.

The questionnaire was structured to collect socio-
demographic information with details on professional
background, medical specialisation, and training, along-
side awareness of schistosomiasis and FGS. Respondents
indicating awareness of FGS were asked in an open-end
question format to clarify their FGS-related training and
comprehension of potential symptoms, complications,
diagnostic modalities, screening tools, treatment options
and their practices. In addition, participants were asked
about their referral practices of FGS patients to other
medical specialities. Open-ended responses were spell-
checked, corrected, and categorised logically. Prior to
launching the survey, the questionnaire was tested with
at least one health professional speaking one of the six
languages in which the survey would be administered. It
was also reviewed by a total of two nurses, four clinicians,
two psychologists and one epidemiologist.

Statistical analysis

Descriptive statistics (counts and proportions) were
used to characterise the study participants. The level of
awareness of schistosomiasis and FGS, knowledge, and
practices regarding FGS among HCWs were described
through proportions and 95% confidence intervals (CI)
stratified by professional category. A score was computed
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to evaluate the level of knowledge, with one point
assigned for each correctly stated sign, symptom, com-
plication, or diagnostic tool for FGS, as described in the
World Health Organization (WHO) atlas [11, 27]. The
total score (between 0 and 18 points) was classified as no
(0 points), low (1-5 points), moderate (6—11 points), and
high knowledge (12-18 points). Due to missing values,
the denominators may vary in some analyses as only par-
ticipants with complete information were included.

To identify factors associated with knowledge and
awareness of FGS among medical doctors (MDs), crude
and adjusted prevalence ratios (aPR) were estimated with
95% Cls using a Poisson regression with robust standard
errors (SE). Regression modelling was not performed
for the other professional categories due to the low pro-
portion of nurses/midwives (NMs) being aware of FGS.
Practices related to FGS were described using counts and
proportions for a subsample of MDs aware of FGS. Data
management and analysis were performed using Stata 15
and Rv.3.2.1 [28, 29].

Ethical considerations

The study was implemented and conducted according to
the latest ICH Good Clinical Practice Guideline [30] and
received a waiver by the Ethics Committee of the Ham-
burg State Medical Chamber (2023-300319-WF). Par-
ticipants retained the right to refuse or withdraw from
the study at any time without explanation. No financial
incentives were provided for participation.

Results

Participants’ characteristics

Of a total of 1375 participants, 922 were considered eli-
gible and included in the study (Figure S1). Of these,
63.0% (n=581) were MDs and 37.0% (n =341) were NMs.
Participants’ characteristics are listed in Table 1. Over-
all, 69.6% of participants were women, although the dis-
tribution of respondents by gender varied considerably
between MDs and NMs (55.1% vs. 94.4%). The distribu-
tion of participants across age groups varied from 20.8%
for those 55 + years old to 29.0% for those aged < 34 in the
overall sample.

Of all MDs, 30.3% were practicing in Germany, 23.9%
in Italy, 17.2% in the UK, Portugal, or France, and 28.6%
in other European countries. Among NMs, 49.3% were
working in the UK, Portugal, or France and only 9.1% in
Italy. Most MDs (68.5%) were specialised or reported to
have obtained a PhD degree: 36.5% were specialised in
infectiology/travel/tropical medicine, 21.0% in general or
family medicine, and 15.7% in gynaecology. Among NMs,
37.7% had a master’s degree and 44.0% held a PhD. Most
NMs were working in the field of gynaecology/maternal
health (70.4%).
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Table 1 Participants'characteristics

Doctors Nurses/Midwives Overall sample

n % n % n %
Gender
Men 258 449 19 56 277 30.2
Women 317 55.1 322 94.4 639 69.8
Age group
<34 years old 176 30.3 9 26.7 267 29.0
35-44 150 258 108 31.7 258 28.0
45-54 117 20.1 88 258 205 222
55+years old 138 238 54 15.8 192 208
Country of practice
Germany 176 30.3 78 229 254 276
[taly 139 239 31 9.1 170 184
UK, Portugal, France* 100 17.2 168 493 268 29.1
Other 166 286 64 18.8 230 250
Years of experience
0to9 203 36.8 95 287 298 338
10to 29 239 433 173 52.3 412 46.7
30+ 110 19.9 63 19.0 173 19.6
Highest degree
High school diploma na na 39 11.6 39 44
Vocational training na na 50 14.9 50 56
Bachelor/undergraduate na na 75 223 75 84
Master/postgraduate 175 315 161 479 336 37.7
Specialised doctor/PhD 381 68.5 1 33 392 440
Work in the field of STls
No 516 88.8 331 97.1 847 919
Yes 65 1.2 10 29 75 8.1
Work with travellers/migrant populations
No 456 785 322 94.4 809 84.4
Yes 125 215 19 56 113 15.6
Workplace
Research/University hospital 249 43.2 46 13.6 295 322
Non-university hospital 132 229 45 133 177 19.3
Outpatient/medical practice 176 30.5 227 67.0 403 44.0
Other 20 35 21 6.2 41 45
Specialization
None 28 4.8 na na na na
Occupational medicine 30 52 na na na na
Urology 31 53 na na na na
Gynaecology 91 15.7 na na na na
Internal medicine 67 1.5 na na na na
Infectiology/travel/tropical 212 36.5 na na na na
Family/General medicine 122 210 na na na na
Specialization
Gynaecology/maternal health na na 240 704 na na
Other na na 101 29.6 na na

Note: na=not applicable, *Countries were grouped per presence and arrival of migrant people and of people coming from Sub-Saharan countries. Italy had the
highest number of arrivals in 2022, and it is among the countries with the highest presence of sub-Saharans; Germany registered the highest number of presence in

2022; Portugal, UK and France are among the countries with the highest presence of sub-Saharan people (29.31)

Participants from both professional categories had
similar years of working experience with an overall 33.8%
reporting to have less than ten years, while 19.6% had
more than 30 years of experience. MDs most frequently

reported university hospitals or public research insti-
tutions as their main workplace (43.2%), while among
NMs the most represented group was working in outpa-
tient services or private medical practices (67.0%). The
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Fig. 1 (A) Estimates of the prevalence of awareness of schistosomiasis, FGS awareness among medical doctors, nurses or midwives in European coun-
tries. (B) Diagnostic tools, signs, symptoms, and complications of FGS recognized by medical doctors aware of FGS in European countries
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Fig. 2 Estimates of the prevalence of FGS awareness and adjusted prevalence ratios of FGS awareness among medical doctors in European countries

proportion of those who were working with travellers
and migrant populations (21.5% vs. 5.6%) or in the area of
STIs (11.2% vs. 2.9%) was higher among MDs compared
to NMs.

Awareness of schistosomiasis and FGS

A total of 712 (77.2%, C174.4; 79.8) participants reported
to have heard about schistosomiasis before the survey.
The level of awareness of schistosomiasis was 96.2% (CI:

94.3; 97.6) among MDs and 44.8% (CI: 39.5; 50.3) among
NMs (Fig. 1). The level of FGS awareness was 43.7% (CL:
39.6; 47.9) for MDs, and lower at 12.0% (CI: 8.8; 16.0) for
NMs, resulting in an overall low FGS awareness of 32.0%
(CI: 29.1; 35.1) among all HCWss.

For MDs, we observed a higher level of FGS awareness
among men (50.0%; CI: 43.7; 56.3) compared to women
(38.8%, CI: 33.4; 44.4) (Fig. 2 and Supplementary Table
1). MDs working in the field of STIs or with migrant
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populations/travellers showed the highest levels of FGS
awareness at 70.8% (CI: 58.2; 81.4) and 72.0% (CI: 63.2;
79.7), respectively. FGS awareness varied between medi-
cal specialties, ranging from 16.7% (CI: 5.6; 34.7) for
occupational medicine to 68.9% (CI 62.2; 75.0) for infec-
tiology/travel/tropical medicine.

Among those aware of FGS, the academic curriculum
(34.6% MDs and 36.6% NMs) followed by scientific lit-
erature (28.4% MDs, 17.1% NMs), were mentioned most
frequently by both professional categories as source of
information about FGS (Supplementary Table 2).

Factors associated with medical doctors’ awareness of FGS

Adjusted prevalence ratios (aPR) show the increased
prevalence of FGS awareness for men (aPR=1.22 CI:
1.02; 1.45), and those working with migrant populations/
travellers (aPR=1.33, CIL: 1.10; 1.59). In contrast, com-
pared to infectiology/travel/tropical medicine, the aware-
ness of FGS was lower among occupational medicine
(aPR=0.28; CIL: 0.12; 0.64), gynaecology (aPR=0.67; CI
0.51; 0.88), internal medicine (aPR=0.42, CI: 0.27; 0.65),
family/general medicine (aPR=0.42, CI: 0.30; 0.59), and
those without specialisation (aPR=0.52, CI: 0.28; 0.95).
No association was observed among the prevalence of
FGS awareness and age groups, country of practice and
working in the field of STIs.

FGS knowledge

Among MDs, only 7.1% (CI: 5.1; 9.5) indicated medium
knowledge of FGS, 25.3% (CI: 21.8; 29.0) had low knowl-
edge, and 67.6% (CI: 63.7; 71.4) had no knowledge
(Fig. 1). Among NMs the vast majority of respondents
had no knowledge of FGS 95.3% (CIL: 92.5; 97.3), while

]-‘GSd Knowledge (%)

aPR[CI 95%] Low vs. No
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4.4% (CI: 2.5; 7.2) and 0.3% (CI: 0.0; 1.6) had low and
medium knowledge, respectively. None of the partici-
pants included in this study reached a high knowledge
score regarding FGS (Fig. 3 and Supplementary Table 3).
Most frequently, MDs being aware of FGS mentioned
bleeding (38.2%) and pelvic pain (29.1%) as symptoms
of the disease, infertility (52.8%) as its complication, and
22.4% identified colposcopy as a possible tool for FGS
diagnosis (Fig. 1).

Factors associated with knowledge of FGS among medical
doctors

Factors associated with knowledge of FGS were assessed
for both low and medium levels of knowledge, compared
to no knowledge. The adjusted prevalence ratios (aPR)
showed positive associations between low knowledge
for men (aPR=1.38, CI: 1.07; 1.79) and having worked in
endemic countries (aPR=1.52, CI: 1.15; 2.02) (Fig. 3 and
Supplementary Table 4).

Additionally, compared to infectiology/travel/tropi-
cal medicine, all other specialties, namely, occupational
medicine (aPR=0.24; CI: 0.08; 0.72), urology (aPR=0.42;
CI: 0.18; 0.96), gynaecology (aPR=0.58; CI: 0.38; 0.87),
internal medicine (aPR =0.36, CI: 0.20; 0.67), family/gen-
eral medicine (aPR=0.38, CI: 0.23; 0.61), and those with-
out specialisation (aPR=0.24, CI: 0.06; 0.91) were less
likely to report low FGS knowledge.

Medium FGS knowledge was associated with working
with travellers/migrant populations (aPR=3.49; CI: 1.67;
7.28). In contrast, reporting medium knowledge of FGS
was 77% lower (aPR=0.23, CI: 0.07; 0.81) among MDs in
the field of family/general medicine compared to infecti-
ology/travel/tropical medicine specialists (Fig. 3).

aPR[CI 95%] Medium vs. No

Gender
Women 3119 72.20% ref . ref
Men 9%  29.5% 61.6% | | 138[1.07;1.79] [ | 1.27[0.74:2.19]
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<34 HP3B% 69.3% ¢ ref é ref
35-44 93395 23:3% 67.3% —o— 1.02[0.71;1.46] f——eo— 1.28[0.65:2.52]
4534 32.5% 64.1% o | 116[0.81:1.68] f s 0.54[0.20:1.48]
351 239% 68.8% —e—| 0.92[0.63:1.36] —e—o] 0.96[0.43:2.11]
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Germany 23.3% 69.3% & ref o ref
B Traly 9139 27.3% 63.3% —am— 0.96[0.66;1.40] e —— 1.15[0.59;2.24]
UK/ P""“g“"ff'lm_e 21.0% 73.0% f——e—  0940.60:1.46] F—e——r 0.74[0.30:1.78]
ther 28.3% 66:3% e 0.99[0.71:1.38] o 0.84[0.38:1.87]
R Specialization . . . X
Infectiology/travel/ (r«zplcal 14.2% 41.5% 443% . ref . ref
None 85.7% . 0.24[0.06;0.91] } . { 0.55[0.13;2.24]
OCC“LR““I"”‘“I 10.0% 86.7% : 0.24[0.08;0.72] } - | 0.31[0.04;2.45]
Jrolo, o 0,
(—;}.naemloi}; 162"3/;% 8;’3'76/,;) } : 0.42[0.18:0.96] f * | 0.32[0.04:2.50]
Internal medicine  [14,99% 83.6% ——: 0.58[0.38:0.87] e 0.35[0.10:1.22]
Family/General []4,8% 82.8% f—ouo—- : 0.36[0.20;0.67] } ] 0.16[0.02;1.28]
] . 0.38[0.23;0.61] e 0.23[0.07;0.81]
Work with travellers/migrant populations .
No 0, o - A - X
Yes 1291.'2(')': 40.8% 75'2:;).0% ; ref . ref
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Fig. 3 Levels of FGS knowledge and adjusted prevalence ratios of low and medium FGS knowledge among medical doctors in European countries
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A B
n
Encountered patients with FGS
Never 152 71.7%
At least yearly 10 4.7%
Rarely 50 23.6%
Screened patients for FGS
Never 143 67.8%
At least yearly 22 10.4%
Rarely 46 21.8%
Diagnosed patients with FGS
Never 160 76.2%
At least yearly 15 7.1%
Rarely 35 16.7%
Referred patients with FGS to others
No 183 86.7%
Yes 28 13.3%
Aware of guidelines on FGS
No 188 89.1%

Yes 23 10.9%
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Surgery
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Infectiology/travel
tropical medicine
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Fig.4 A.FGS practices in European countries. B. Referral pathway for FGS-suspected or diagnosed patients

FGS practices

Most MDs aware of FGS reported little practical experi-
ence with the disease, with 71.7% having never encoun-
tered FGS patients and 76.2% having never diagnosed the
condition. Only 10.4% and 7.1% of MDs reported that
they screened patients for FGS or diagnosed FGS annu-
ally, respectively (Fig. 4, Panel A). A total of 28 MDs indi-
cated referring FGS cases to HCWs of other specialities.
Referrals to gynaecology and infectiology/tropical medi-
cine were most frequently mentioned (Fig. 4, Panel B).
A small proportion of participants stated being aware of
national and international guidelines on schistosomiasis
and/or FGS. WHO and national guidelines were mainly
mentioned.

Discussion

This cross-sectional survey reports an overall low aware-
ness 32.0% (CI: 29.1; 35.1) and poor knowledge (7.1%
medium knowledge and 25.3% low knowledge) of FGS
among HCWs, raising concerns about the capacity to
identify and recognise the disease in at-risk patients in
Europe. Although several studies have explored knowl-
edge and awareness of FGS in endemic countries [5, 15,
31, 32], to the best of our knowledge, this marks the first
of its kind in Europe. Even though the established ende-
micity of schistosomiasis in southern Europe [33] does
not appear to lead to a high disease burden in Europe,
schistosomiasis and especially its chronic forms could go
unnoticed despite being prevalent in marginalised groups
such as migrant populations [34-36].

The 2030 Agenda for Sustainable Development
acknowledges migration as a critical driver for global
sustainable development, benefiting both migrant and
host communities [37]. More than one of the Sustainable
Development Goals (SDGs) recognises the multidimen-
sional aspect of migration, which requires a multisectoral
coordination “to leave no one behind’, especially with
regards to health [38]. Universal Health Coverage (UHC)
and the availability and provision of the highest standard
of health for all are key to achieving health and well-being
of migrant and displaced people [39].

Both the European Union and the WHO European
Region have developed strategies and guidelines to
improve the health of migrant people [40-42]. However,
in the past, migrant health has been associated with the
control of communicable and outbreak-prone diseases
[43], with the primary objective being to safeguard host
communities [44]. Accordingly, less attention has been
dedicated to chronic diseases [19], although various
strategies have been proposed for their adequate man-
agement [17, 45]. Limited access to health services due to
legal, structural or individual barriers further exacerbates
this vicious cycle, limiting the successful management of
migrants’ health [19]. This is further complicated by the
lack of knowledge regarding certain diseases that are typ-
ical of endemic countries and are infrequent in Europe,
such as schistosomiasis and its chronic consequences,
across all levels of care. Furthermore, there is still no
consensus on the screening and diagnosis of schistoso-
miasis in non-endemic areas, especially with regard to
the identification of chronic manifestations. Serology is
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currently the recommended method for the screening of
schistosomiasis in migrant populations [17]. Neverthe-
less, this method has limitations in terms of specificity
and sensitivity, which add to the non-specificity of the
clinical manifestations of chronic schistosomiasis and
the need for second-level diagnostic methods, such as
colposcopy, to confirm chronic disease, which are them-
selves often still under debate. Our study reveals that
among HCWs who are relatively well aware of the exis-
tence of schistosomiasis (77.2%, CI: 74.4; 79.8), as also
previously shown by Mantica et al. [46], awareness and,
more concerningly, knowledge of FGS are notably lack-
ing. Not surprisingly, our data show that MDs working
in infectiology/travel medicine (68.9%, CI: 62.2; 75.0) and
clinicians with more direct contact with migrant people
(72.0%, CI: 63.2; 79.7) have a higher level of awareness
of FGS. The finding that men (50.0%, CI: 43.7; 56.3) have
a higher awareness of FGS is interesting, especially in
light of recent suggestions of better clinical outcomes for
female patients in case of gender concordance with the
treating HCWs [47] and the facilitating role of the pres-
ence of women HCWs in the provision of health care to
migrant women [48]. However, this difference was not
confirmed for mid-level FGS knowledge. The implica-
tions should be further explored. Noteworthy is that
specialisations such as family medicine (24.6%, CI: 17.3;
33.2) and occupational medicine (16.7%, CI: 5.6; 34.7)
are the categories with lower knowledge of the disease,
although these are the healthcare specialities that are
more likely to be the first point of access to the healthcare
system for women experiencing consequences of FGS.
The data on the poor awareness and knowledge of FGS
among NMs is concerning and warrants further inves-
tigation due to its potential public health implications.
NMs are often at the forefront of community-based
interventions and screening, which is currently the main
method for addressing schistosomiasis in migrant popu-
lations. A lack of awareness and knowledge could have a
major impact on screening procedures, especially given
the diagnostic limitations mentioned earlier. If FGS is not
suspected during screening, it is highly likely that patient
will experience a cycle of misdiagnosis and mistreatment,
as already observed in endemic countries. This situation
is further complicated by barriers to healthcare access
linked to their migrant status. The consequences include
the risk of chronic suffering and an increased vulnerabil-
ity to acquiring HIV, which in Europe has a high rate of
post-migration transmission [49]. Most encouragingly, of
the respondents who had ever referred a patient with a
suspected or diagnosed FGS to another doctor (n=28),
the majority chose a gynaecologist (53.6%). This finding
is limited to a very small number of participants, hence
no conclusions can be drawn, although it does suggest
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that the referral pathway for effective management of
FGS seems to be clear.

Our data show that most of the knowledge about FGS
among MDs is acquired through academic curricula
(34.7%), scientific literature (28.4%) and conferences
(25.6%). This suggests that academia, including specialty-
specific curricula, still plays a crucial role in the develop-
ment of knowledge in HCWs and should be expanded to
include FGS. Interestingly, it has been shown that to be
up to date, MDs should spend an average of four hours
per week reading scientific publications, but alarmingly
just few specialists report to dedicate this time to read-
ing [50]. Continuing medical education (CME) is often
accomplished by attending conferences [51, 52]. The
exponential increase in events sponsored by the pharma-
ceutical sector [51] is detrimental towards NTDs, whose
specific treatments are neither officially licensed nor
marketed in Europe [53, 54] and have consequently lower
representation at such events. These data are aligned
with the challenges of management and detection of
both FGS and other complicated forms of schistosomia-
sis reported in Europe [35, 55, 56], and demonstrate the
urgency of restructuring CME to ensure that HCWs have
adequate access to relevant medical knowledge oriented
towards the needs of patients and the changing demands
created by the dynamic societies that shape our globe.
The development of multidisciplinary and translational
CME events that include basic migrant health concepts
for HCWs of different specialties would help to over-
come the under-representation of FGS and other NTDs,
and overall promote migrant-sensitive healthcare at dif-
ferent levels, both biomedical and service-oriented. The
effort to find solutions for more effective management
of neglected conditions such as FGS in the European
region is evident and is underscored by the existence of
networks and scientific societies such as TropNet and
FESTMIH [57, 58], which are engaged in establishing
transnational registries among migrant populations and
contributing to the reform of CME.

Despite its uniqueness and strengths of the results pre-
sented, this study does not come without limitations.
The biggest limitation of the study was the adoption of a
convenience sampling strategy, that might have produced
some selection bias. Namely, men NMs and MDs older
than 55 years old might be underrepresented in our sam-
ple, affecting the generalisability of the study findings. In
addition, due to use of a snowball sampling strategy, we
were not able to compute a survey participation rate or
to collect any data on survey non-participants. Thus, we
cannot completely exclude that those with lower aware-
ness of FGS did not reply to the survey, leading to an
overestimation of FGS awareness prevalence. Finally, low
number of recruited NMs affected the precision of the
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estimates for this professional category, and limited our
ability to conduct association analysis among NMs.

In conclusion, our study highlights that European
HCWs may not be adequately prepared to deal with dis-
eases that are gaining relevance on the European con-
tinent due to the global connectivity and the dynamic
nature of our societies. Our data suggests that FGS is
at great risk of being neglected by the European health-
care system, limiting the achievement of UHC by 2030
as set out in the SDGs. We believe that the commitment
of European countries to address these shortcomings is
clear, though important gaps remain to be filled to reach
the last mile.
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