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Background: Recent hepatitis A virus outbreaks in
Europe affecting men who have sex with men (MSM)
and ongoing hepatitis B virus transmission among
MSM underscore the ongoing need for viral hepatitis
prevention in this population. Aim: To describe viral
hepatitis knowledge and associated factors among
MSM in the WHO European Region to inform targeted
prevention. Methods: In the European MSM Internet
Survey (EMIS-2017), basic knowledge was defined as
correctly identifying at least 4 of 5 statements about
viral hepatitis and vaccination. We described basic
knowledge by country. In a multilevel logistic regres-
sion model, we estimated adjusted odds ratios (aOR)
with 95% confidence intervals (Cl) for having basic
knowledge and explanatory variables: sociodemo-
graphic characteristics, history of hepatitis C and/or
HIV diagnosis, sexual orientation disclosure at last
sexually transmitted infections (STI) test and outness.
Results: Of 113,884 participants across 43 WHO
European Region countries, 68% demonstrated basic
knowledge, ranging from 50% in Israel to 80% in the
Netherlands. Basic knowledge was significantly asso-
ciated with older age (> 40years vs<25 years, aOR: 2.9,
95% Cl: 2.7-3.0), a history of hepatitis C and/or HIV
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diagnosis (aOR:1.8, 95% Cl: 1.7-1.9) and sexual orien-
tation disclosure at last STl test (aOR:1.3, 95% Cl: 1.2—
1.3), among other factors.

Conclusions: We found a knowledge disparity regard-
ing viral hepatitis and hepatitis vaccination aware-
ness among MSM across Europe, highlighting a need
to address these gaps. A non-judgemental, accept-
ing climate that allows individuals attending medical
services to safely disclose their sexual orientation is
fundamental to enable healthcare professionals to
target information and preventative measures more
effectively.

Introduction

The World Health Organization (WHO) set the goal to
eliminate viral hepatitis by 2030 [1] and defined men
who have sex with men (MSM) as one of the key popu-
lations for viral hepatitis elimination [2]. MSM are at
greater risk of viral hepatitis infection, exacerbated
by stigma and discrimination from both the general
population and healthcare professionals, resulting in
lower access to essential viral hepatitis services [3,4].
The dynamics of viral hepatitis epidemics are shaped
by vulnerabilities among key populations such as
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KEY PUBLIC HEALTH MESSAGE

What did you want to address in this study and why?

Hepatitis A and B viruses cause liver inflammation, and infections can be prevented through vaccination.
Greater knowledge of these diseases may lead to higher vaccination uptake. Men who have sex with men
(MSM) are more likely to get infected with hepatitis A and B. We studied what MSM in the WHO European
Region know about viral hepatitis and vaccination, and factors associated with better knowledge to improve
prevention efforts.

What have we learnt from this study?

Two thirds of MSM in Europe had a basic understanding of viral hepatitis, but knowledge levels varied
across countries. Respondents were generally more knowledgeable if they were older, had other health
conditions such as hepatitis C or HIV infections, and were willing to disclose their sexual orientation to
medical staff. Around 60% of unvaccinated MSM reported that they had never actively been offered either
hepatitis A or B vaccination.

What are the implications of your findings for public health?

To bridge existing knowledge gaps, it is essential to provide information to people in risk populations like
MSM. A simple but important step is to offer hepatitis A and B vaccines to all MSM seeking healthcare,
especially when they are tested for HIV. Additionally, creating a supportive healthcare environment where
individuals feel safe sharing their sexual orientation without fear of judgment is essential for this approach

to be effective.

Y

MSM [2] and thus prevention, diagnosis and treatment
of viral hepatitis in this key population is central to its
elimination.

Vaccines against hepatitis A and B have been widely
available globally since the 1990s [5,6]. The WHO had
advised countries to include universal hepatitis B vacci-
nation into national immunisation programs by 1997 [5],
and consequently, it has been increasingly adopted [7].
In contrast, many countries have no universal vaccina-
tion recommendation for hepatitis A [6,8]. Sex between
men is still the second-most commonly reported route
of transmission for acute hepatitis B case notifications
in Europe [9]. Nevertheless, only about three quarters
of European countries explicitly recommend hepatitis B
vaccination for MSM [10]. Outbreaks of hepatitis A have
been widely reported among MSM worldwide, such as
a large multi-country hepatitis A outbreak impacting
many European countries in 2016-18 [11,12]. But only
just under half of European countries have established
hepatitis A vaccination recommendations for MSM [10].
This demonstrates the ongoing need for prevention
efforts in this population, including increasing the vac-
cination rates for both hepatitis A and B in MSM.

Enhancing knowledge and ensuring the availability of
accurate information are crucial steps towards behav-
jour change, such as increasing vaccine acceptance
[13,14]. While the current levels of knowledge about
viral hepatitis among MSM may not be fully under-
stood, making information readily accessible can help
individuals make informed decisions. A study of HIV-
negative MSM showed that common reasons for not
being vaccinated against hepatitis B were their lack of
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knowledge about the existence of a vaccine to prevent
hepatitis B infection and the misconception that they
were not eligible for vaccination [15]. Knowledge about
viral hepatitis in the WHO European Region, specifi-
cally among MSM, is poorly studied and the existing
literature primarily focuses on the general population
or other target groups [16-19]. We aimed to describe
knowledge about viral hepatitis and vaccination aware-
ness among MSM across Europe using data collected
as part of the European MSM Internet Survey (EMIS)
2017, and to analyse factors associated with knowl-
edge to inform targeted prevention practices.

Methods

Data sources

EMIS-2017 was an anonymous, cross-sectional online
survey to assess the sexual health of MSM in Europe
and to generate data for planning and monitoring pre-
vention programmes. The survey was available in 33
languages and 50 predominantly European countries
from 18 October 2017 to 31 January 2018, and included
questions on demographics, sexual orientation and its
disclosure, history of HIV and viral hepatitis, sexual
behaviour, knowledge of hepatitis and vaccination,
and access to healthcare services (countries listed in
[20]). The survey was promoted through MSM dating
apps, websites and across social media.

Inclusion criteria for this study were being of or above
the legal age for homosexual consent in the country of
residence, informed consent to participate in the sur-
vey, residing in one of the 5o countries, identifying as
man including trans man, and being sexually attracted
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TABLE 1

Percentage of participants with specific knowledge, basic viral hepatitis knowledge and vaccination access awareness by
vulnerability to hepatitis A/hepatitis B in 43 WHO European Region countries, EMIS-2017 (n = 113,884)

MSM vulnerable® to

hepatitis A hepatitis B

MSM vulnerable? to

MSM not
vulnerable?® to vulnerable?® to
hepatitis A hepatitis B

MSM not
Overall

% n/N % n/N

Specific knowledge (five knowledge statements)

n/N % n/N n/N

There are several types of
hepatitis viruses, named
after the letters of the
alphabet®

89 | 52,726/59,259 |88

47,267/53,731

96 | 51,283/53,536 | 96 | 56,794/59,112 | 92 | 104,319/113,144

Vaccines exist for both
hepatitis A and hepatitis | 73 | 43,508/59,297 | 71
Bb

38,372/53,771

94| 50,561/53,622 | 94 | 55,747/59,196 | 83 | 94,357/113,272

‘Hepatitis’ is an
inflammation of the liver®

70 | 41,527/59,422 | 68| 36,673/53,902

83| 44,791/ 53,675 | 84 |49,698/59,242 | 76 | 86,616/ 113,464

Most hepatitis is caused

by viruses® 69 | 41,082/59,265 |68

36,365/53,763

83| 44,304/53,564 | 83 | 49,067/59,115 | 76 | 85,663/113,184

Doctors recommend MSM
are vaccinated against 41| 24,612/59,397 |38
both hepatitis A and B®

20,470/53,877

78| 41,812/53,681 | 78 | 45,992/59,253 | 59 | 66,627/113,433

Basic knowledge

Basic
knowledge® (knowledge 55 | 32,276/58,761 | 52
score: 4-5)

27,631/53,264

82| 43,728/53,080 | 83 | 48,415/58,620 | 68 | 76,242/112,172

Vaccination access awareness

Know where to vaccinate

recommendations and
where to vaccinate

against hepatitis A/ 46 | 27,352/59,179 | 45| 24,234/53,861 Not asked Not asked NA
hepatitis B

Know about MSM

specific vaccination 26 | 15,467/59,068 | 24| 12,783/53,762 Not asked Not asked NA

EMIS-2017: European MSM Internet Survey; MSM: men who have sex with men; NA: not applicable; WHO: World Health Organization.
2 Being vulnerable is defined as not being (fully) vaccinated, not immune or not aware of vaccination status.

P value<o.001 comparing MSM vulnerable to hepatitis A with MSM not vulnerable to hepatitis A, and MSM vulnerable to hepatitis B with
MSM not vulnerable to hepatitis B, respectively for five knowledge statements and basic knowledge, based on Pearson’s chi-square test.

to men and/or engaged in sexual activity with men.
A total of 127,792 men met these criteria. Responses
from microstates were included in the neighbouring
national datasets: Andorra with Spain, Liechtenstein
with Switzerland, Monaco with France, and San Marino
with Italy. Respondents from Canada, the Philippines
and Lebanon were excluded, resulting in data from 43
countries. From the total of 127,535 respondents resid-
ing in 43 countries of the WHO European Region, we fur-
ther excluded 13,651 men who answered in more than
one place in logically inconsistent ways, arriving at a
final dataset of 113,884 responses. The European MSM
Internet Survey (EMIS-2017) was developed through
a comprehensive consultation process and methods
have been described in detail elsewhere [20,21].

Variables of interest

We created our main outcome variable ‘basic knowl-
edge’ about viral hepatitis based on several true spe-
cific statements about viral hepatitis and hepatitis
vaccination included in the EMIS-2017 questionnaire:
(1) There are several types of hepatitis viruses, named
after the letters of the alphabet; (2) Vaccines exist for
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both hepatitis A and hepatitis B; (3) ‘Hepatitis’ is an
inflammation of the liver; (4) Most hepatitis is caused
by viruses; (5) Doctors recommend MSM are vacci-
nated against both hepatitis A and hepatitis B viruses.

For each specific knowledge statement, participants
were asked to choose one of the following response
options: (1) | knew this already; (2) | wasn’t sure about
this; (3) | didn’t know this already; (4) | don’t under-
stand this; (5) | do not believe this.

An additive knowledge score was created based on
the number of specific knowledge statements partici-
pants identified as known, i.e. answering (1) | knew
this already. This score ranged from o to 5. Knowledge
scores for participants who left at least one of the
five specific knowledge statements unanswered were
coded as missing. In order to dichotomise participants’
knowledge levels, we used the median as a reference
point and defined a basic knowledge about viral hep-
atitis as having a knowledge score of at least 4 of 5,
excluding missing values. By setting this threshold,
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FIGURE 1

Percentage of participants with basic knowledge about viral hepatitis by country of residency in 43 countries of the WHO

European Region, EMIS-2017 (n = 112,172)

Participants with basic viral
hepatitis knowledge (%)
[ 50.0-60.0

I 60.1-70.0

B 70.1-80.0

Countries not visible
in the main map extent

1 Malta
I Luxembourg

Map produced on: 26 Sep 2024. Administrative boundaries: © EuroGeographics © UN-FAO © Turkstat. The boundaries and names shown and the designations used on this map do not imply the
expression of any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, or concerning the
delimitations of its frontiers or boundaries. Participants from Albania, Kosovo*, and Montenegro were grouped together in EMIS-2017.

EMIS-2017: European MSM Internet Survey; WHO: World Health Organization.

* This designation is without prejudice to positions on status and is in line with United Nations Security Council Resolution 1244/99 and the
International Court of Justice Opinion on the Kosovo Declaration of Independence.

we aimed to focus on participants with a foundational
understanding of the topic.

We assessed the vulnerability of infection based on the
question of whether the respondents were vaccinated
against hepatitis A and B, respectively. Participants
could choose one of the following responses: (1) No,
because I’ve had hepatitis A/B (and am now naturally
immune); (2) No, and | don’t know if I’'m immune; (3)
No, | have chronic hepatitis B infection (hepatitis B
only); (4) Yes, and | completed the course; (5) Yes, but
I did not complete the course; (6) Yes, but | did not
respond to the vaccinations; (7) | don’t know.

We defined participants as vulnerable to hepatitis A/B
if they reported ‘No, and | don’t know if I’'m immune’,
‘Yes, but | did not complete the course’ or ‘I don’t
know’. Vulnerable participants were subsequently
asked whether they knew where to get vaccinated

www.eurosurveillance.org

against hepatitis A/B. Another vaccination access
awareness question was presented to all participants:
whether they have been offered any hepatitis vaccina-
tion by a health service.

Other variables of interest, used in the descriptive
analysis and as independent explanatory variables in
regression models, were selected before the analyses
began based on theoretical assumptions and pub-
lished evidence [19,22-26]. These variables include
sociodemographic variables, diagnosis of hepatitis C
and/or HIV (as a proxy for frequent healthcare system
contact), and sexual orientation disclosure variables,
as a reflection of the social climate surrounding the
survey participants. Additionally, we included a binary
variable ‘Living in a country with hepatitis A and B vac-
cination recommendation for MSM (yes/no)’ to indicate
whether participants reside in one of the 18 countries
with hepatitis A and B vaccination recommendations
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specifically for MSM (Austria, Belgium, Bulgaria,
Estonia, France, Germany, Greece, Iceland, Ireland,
Israel, Italy, Luxembourg, the Netherlands, Norway,
Portugal, Spain, Switzerland, the United Kingdom (UK))
[10].

Sociodemographic variables included age, which
was collected as a continuous variable and then cat-
egorised into age groups (<25 years, 25-39 years,
> 40vyears), educational level, based on the number of
years in full-time education beyond the age of 16 years
(low: 0-1 year post age 16 years; mid: at least upper
secondary, 2—5 years post age 16 years; high: first
stage of tertiary or more, = 6 years post age 16 years),
financial coping (struggling/really struggling on pre-
sent income, neither comfortable nor struggling on pre-
sent income, living comfortably/really comfortably on
present income), and settlement size (medium-sized or
smaller settlements:<500,000 inhabitants, big to very
big cities: 500,000 or more inhabitants). Sexual ori-
entation disclosure variables were sexual orientation
disclosure at last sexual transmitted infections (STI)
test (no/unsure, not asked because respondent did
not undergo STI testing within the previous 12 months,
yes definitely/probably) and outness, referring to the
disclosure of one’s sexual orientation to family, friends
and colleagues (out to no one or few, out to some, out
to all or almost all) as a proxy for structural anti-gay
stigma at population level [27].

Statistical analysis

For each analysis, participants with missing values in
the relevant variables were excluded. We described
participants’ knowledge of the five specific viral hepa-
titis statements, basic knowledge and hepatitis vacci-
nation access awareness by vulnerability to hepatitis
A and B, respectively. We created a map to display
percentages of basic knowledge by country of resi-
dency. Additionally, we described participants by age,
history of hepatitis C and/or HIV diagnosis, education,
financial situation, settlement size, sexual orientation
disclosure at last STI test, outness, vulnerability to
hepatitis A and B, and living in a country with hepatitis
A and B vaccination recommendation for MSM strati-
fied by basic knowledge.

For continuous variables, median and interquartile
range (IQR), and for nominal variables, counts and
percentages were calculated, excluding missing data.
Using the Welch Two Sample t-test for continuous vari-
ables and the Pearson’s chi-square test for categorical
variables we compared non-vulnerable and vulnerable
participants, as well as participants with and without
basic viral hepatitis knowledge. A p value<o.o5 was
considered statistically significant.

A cascade of hepatitis vaccination knowledge was
built showing proportions of vulnerable participants
with knowledge about MSM-specific vaccination rec-
ommendations and, among them, the proportion with
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knowledge about where to receive vaccination for hep-
atitis A and B, respectively.

To investigate the association of explanatory variables
with viral hepatitis knowledge, we applied univariable
and multivariable multilevel logistic regression mod-
els. The knowledge score was dichotomised into the
binary outcome variable basic viral hepatitis knowl-
edge (yes/no), because the original variable did not
meet the assumptions necessary for linear regression
analysis. We selected explanatory variables guided by
theoretical assumptions and supported by published
evidence [15,18-22]. This ensures our analysis captures
relevant variables while avoiding potential collinearity,
thereby maintaining robustness and interpretability
in our findings. Multilevel logistic regression analysis
with a random intercept at the country level was per-
formed to account for the hierarchical structure of
the data and potential latent heterogeneity between
countries. Univariable logistic regression models were
considered to identify variables with statistically sig-
nificant association with the outcome. Explanatory var-
iables that yielded the largest model fit improvement,
as determined by the likelihood ratio test, were added
stepwise to the model.

To explore potential effect modification by country, a
stratified analysis was performed. This involved fitting
separate multivariable logistic regression models for
each country while maintaining the same individual-
level explanatory variables across strata. The effect
estimates largely overlapped across countries and
were included in the final model as fixed effects.
Predictive accuracy of the final model was assessed
by comparing predicted values to the actual values for
each country.

The adjusted odds ratios (aORs) and the correspond-
ing 95% confidence interval (95% Cl) for factors asso-
ciated with basic knowledge were estimated based on
the final model and the intraclass correlation coeffi-
cient (ICC) was calculated.

Knowledge scores for participants with unanswered
knowledge statements were coded as missing and
were not included in the outcome basic knowledge. We
compared characteristics of included (no missing data
in knowledge statements) with excluded (missing data
in knowledge statements) participants. We performed
four sensitivity analyses regarding the multivariable
multilevel regression models. In sensitivity analysis 1,
the outcome was a knowledge score of 4—5, similar to
the original model. However, the score was calculated
based on all responses to the knowledge statements,
including missing values that were coded as ‘not
known’. To evaluate the robustness of the findings with
respect to the chosen cut-off point of the knowledge
score used to dichotomise the outcome variable basic
knowledge, sensitivity analysis 2 was performed. This
involved applying an alternative cut-off of 3 or higher
compared with 4 or higher, as used in the original
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TABLE 2
Characteristics of participants by knowledge score in 43 WHO European Region countries, EMIS-2017 (n = 112,172)

Basic knowledge=No Basic knowledge =Yes
Total

Knowledge score: 0-3 Knowledge score: 4-5

Characteristics n=112,172
n=35,930 n=76,242

% %

Age group in years?

<25 10,534 29 10,393 14 20,927 19
25-39 16,097 45 32,823 43 48,920 44
> 40 9,299 26 33,026 43 42,325 38
Ever diagnosed with hepatitis C or HIV?

No 31,754 94 63,911 86 95,665 89
Yes 1,906 5.7 10,393 14 12,299 11
Missing 2,270 1,938 4,208
Education®

Low (0-1 year post age 16 years) 2,174 6.5 2,955 4.2 5,129 4.9
;Vgc:/éztrsl;east upper secondary; 2—5 years post age 14,286 4 23,703 33 37,989 36
gégehlglyr:;rsst)age of tertiary or more; = 6 years post 16,883 51 44,476 63 61,359 59
Missing 2,587 5,108 7,695
Financial coping?

Struggling/really struggling on present income 7,117 20 11,722 15 18,839 17
il\:]ecict’rr;eg comfortable nor struggling on present 13,512 38 24,375 32 37,887 34
:_ri]\éionr;g;gomfortably/really comfortably on present 15,083 42 39,898 53 54,981 49
Missing 218 247 465
Settlement size?

Medium-sized or smaller settlements (<500,000) 26,164 74 51,867 69 78,031 70
Big to very big cities (= 500,000) 9,371 26 23,556 31 32,927 30
Missing 395 819 1,214
Sexual orientation disclosure at last STI test?

No/unsure 3,555 9.9 8,243 11 11,798 11
No STl test in the previous 12 months (not asked) 24,430 68 38,816 51 63,246 56
Yes 7,936 22 29,154 38 37,090 33
Missing 9 29 38
Outness?

Out to none or few 12,474 35 20,318 27 32,792 29
Out to some 10,599 30 21,094 28 31,693 28
Out to (almost) all 12,292 34 34,058 45 46,350 41
Missing 565 772 1,337
Vulnerable to hepatitis A>°

No 9,352 26 43,728 58 53,080 47
Yes 26,485 74 32,276 42 58,761 53
Missing 93 238 331
Vulnerable to hepatitis B*®

No 10,205 28 48,415 64 58,620 52
Yes 25,633 72 27,631 36 53,264 48
Missing 92 196 288
Living in a country with hepatitis A and B vaccination recommendation for MSM?

No 10,320 29 18,519 24 28,839 26
Yes 25,610 71 57,723 76 83,333 74

EMIS-2017: European MSM Internet Survey; HIV: human immunodeficiency virus; MSM: men who have sex with men; STI: sexually transmitted
infection.

2 All p values < 0.001; comparison of participants with basic knowledge = no versus basic knowledge = yes, based on Pearson‘s chi-square
test.

® Being vulnerable is defined as not being (fully) vaccinated, not immune or not aware of vaccination status.
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FIGURE 2

Cascade of knowledge about hepatitis vaccination among vulnerable participants in 43 WHO European Region countries,
EMIS-2017 (n =113,303 for hepatitis A and n = 113,356 for hepatitis B)

Vulnerable? to hepatitis A

Know about MSM-specific hepatitis A and B
vaccination recommendation

Know where toreceive vaccination for hepatitis A

Vulnerable? to hepatitis B

Know about MSM-specific hepatitis A and B
vaccination recommendation

Know where to receive vaccination for hepatitis B

o

25,000 50,000 75,000

100,000

Number of respondents

EMIS-2017: European MSM Internet Survey; MSM: men who have sex with men; WHO: World Health Organization.

2 Being vulnerable is defined as not being (fully) vaccinated, not immune or not aware of vaccination status.

Blue and green bars represent data for hepatitis A and B, respectively. Shaded bars indicate the number of vulnerable/knowledgeable
participants. Grey bars indicate number of non-vulnerable/unaware participants. Missing data have been excluded.

model. Responses to statement 5 “Doctors recommend
MSM are vaccinated against both hepatitis A and hepa-
titis B” may vary based on the country-specific recom-
mendations. To evaluate, whether our results remain
robust with respect to this statement, we conducted
sensitivity analysis 3, which involved excluding this
statement from the outcome variable. In sensitivity
analysis 4, we used the knowledge of statement 5 as
the outcome.

Analyses were performed using R (version 4.1.3).
Maps were created using the European Centre for
Disease Prevention and Control (ECDC) Map Maker tool
(EMMa; https://geoportal.ecdc.europa.eu/mapmaker).

Results

Knowledge about viral hepatitis and hepatitis
vaccination awareness

The median number of hepatitis statements known
was 4 of 5. Of the respondents, 45% (50,815/112,172)
knew all of the five facts and 3% (2,864/112,172) did
not know any of the five facts. The fact most com-
monly known was that there are several types of hepa-
titis viruses, named after the letters of the alphabet
(92%, 104,319/113,144) (Table 1). The least commonly
known fact was that doctors recommend that MSM
should be vaccinated against both hepatitis A and
B (59%, 66,627/113,433). Most participants (83%,
94,357/113,272) knew that vaccines exist for both
hepatitis A and B. Overall, 68% (76,242/112,172) of
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participants had basic knowledge about viral hepatitis.
The proportion of participants with basic knowledge
was highest in the Netherlands (80%, 2,758/3,446)
and lowest in Israel (50%, 545/1,081) (Figure 1).

Overall, 53% (59,510/113,303) of EMIS-2017 par-
ticipants were vulnerable to hepatitis A and 48%
(53,982/113,356) to hepatitis B. The percentage of par-
ticipants with specific and basic viral hepatitis knowl-
edge was higher in non-vulnerable MSM (vaccinated/
immune) participants compared with vulnerable par-
ticipants (Table 1).

Of respondents vulnerable to hepatitis A and B, 58%

(34,570/59,342) and 62% (33,404/53,841), respec-
tively, had never been offered any hepatitis vaccination.

Participants with higher knowledge scores showed
higher proportions of older age groups, individuals with
a hepatitis C and/or HIV diagnosis, individuals with
a higher level of education, those with a comfortable
financial situation, residents of larger cities, individu-
als who had disclosed their sexual orientation at the
last STI test, those who had come out to almost every-
one, those not vulnerable to hepatitis A and hepatitis B,
respectively and those living in countries with hepatitis
A and B vaccination recommendations for MSM com-
pared with those with lower knowledge scores (Table
2). The median age of all included participants was 36
years (IQR:27-47). The median age of participants with
a knowledge score of 0—3 was 30 years (IQR:23-41),
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TABLE 3

Univariable and multivariable multilevel analysis for basic viral hepatitis knowledge in 43 WHO European Region

countries, EMIS-2017 (n = 98,347)

Characteristics

Univariable Multivariable

(0] 95% ClI aOR 95% Cl

Age group in years

<25 Ref.

25-39 2.00 1.93-2.07 1.52 1.46-1.58 <0.001
2 40 3.55 3.42-3.69 2.85 2.72-2.96 <0.001
Ever diagnosed with hepatitis C and/or HIV

No Ref.

Yes 2.72 2.58-2.87 1.76 1.66-1.86 <0.001
Education

Low (0—1 year post age 16 years) Ref.

Mid (at least upper secondary; 2-5 years post age 16 years) 1.21 1.13-1.28 1.30 1.21-1.38 <0.001
High (first stage of tertiary or more; = 6 years post age 16 years) 1.91 1.79-2.03 1.72 1.61-1.84 <0.001
Financial coping

Struggling/really struggling on present income Ref.

Neither comfortable nor struggling on present income 1.09 1.05-1.14 1.09 1.05-1.14 <0.001
Living comfortably/really comfortably on present income 1.59 1.54-1.66 1.37 1.32-1.43 <0.001
Settlement size

Medium-sized or smaller settlements (<500,000) Ref.

Big to very big cities (> 500,000) 1.26 1.23-1.30 1.10 1.06-1.14 <0.001
Sexual disclosure at last STI test

No/unsure Ref.

No STl test in the previous 12 months (not asked) 0.69 0.66-0.73 0.60 0.57-0.63 <0.001
Yes 1.58 1.50-1.66 1.25 1.19-1.32 <0.001
Outness

Out to none or few Ref.

Out to some 1.21 1.16-1.25 1.13 1.09-1.17 <0.001
Out to (almost) all 1.66 1.61-1.72 1.42 1.37-1.47 <0.001
Living in a country with hepatitis A and B vaccination recommendation for MSM

No Ref.

Yes 1.24 1.20-1.27 0.83 0.68-1.02 0.073

Cl: confidence interval; HIV: human immunodeficiency virus; MSM: men who have sex with men; OR: odds ratio; Ref.: reference; STI: sexually

transmitted infection.

Basic viral hepatitis knowledge was defined as a knowledge score: 4-5.

whereas the median age of participants with a knowl-
edge score of 4—5 was 38 years (IQR: 29—48). The mean
age difference between the two knowledge groups was
statistically significant (p<0.001).

Cascade of hepatitis vaccination knowledge
Figure 2 illustrates the sequential awareness levels of
hepatitis A and B vaccination information in vulnerable
participants, showing that less than half of vulnerable
participants (hepatitis A: 24,612/59,397; hepatitis
B: 20,470/53,877) knew about the MSM-specific
recommendations and 63% (hepatitis A: 15,467/24,457;
hepatitis B: 12,783/20,425) of those knew where to
receive the vaccination.

Factors associated with basic viral hepatitis
knowledge

The odds for basic viral hepatitis knowledge increased
with age, a history of diagnosed hepatitis C and/or HIV,
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educational attainment, income comfortability, set-
tlement size, sexual orientation disclosure at the last
test for STI and outness (Table 3). Chances of having
basic viral hepatitis knowledge were 2.9 times higher
for participants aged = 40 yearscompared with partici-
pants aged<2s5 years. MSM with a history of HIV and/
or hepatitis C had almost twice the odds (@aOR:1.8) of
having basic viral hepatitis knowledge compared with
those without. Furthermore, participants who did not
undergo STl testing in the previous 12 months had 40%
lower odds of having basic viral hepatitis knowledge
compared with those who did undergo STI testing,
whereas those who disclosed their sexual behaviour
during their last STI test had 1.3 times higher odds.
Approximately 3% of the total variance in hepatitis
knowledge can be attributed to between-country varia-
bility (ICC: 0.03). The final model exhibited a predictive
accuracy of 71% with respect to the binary outcome
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basic knowledge and a predictive accuracy of 60-81%
when testing for each country separately.

A total of 1,712 participants’ knowledge scores were
coded as missing, as those participants left at least
one of the five statements unanswered and were
thus excluded from the outcome. Supplementary
Table S1 shows that a higher proportion of excluded
participants had no basic viral hepatitis knowledge,
were>40 years of age, not out or only out to few,
had not taken an STI test in the previous 12 months
and were living in a country with no hepatitis A and
B vaccination recommendation for MSM. However,
sensitivity analysis 1 showed that our results were con-
sistent when participants with any missing knowledge
responses were included in the multivariable multilevel
regression analysis, as illustrated in Supplementary
Table S2. Additionally, sensitivity analysis 2 indicated
that our findings remained robust when using a lower
cut-off score for dichotomising the outcome variable.
Furthermore, our analyses confirmed that includ-
ing statement 5 (‘Doctors recommend are vaccinated
against both hepatitis A and B’) was appropriate, as
the results remained consistent whether this statement
was included or excluded. Full results for sensitivity
analyses can be found in Supplementary Table S2.

Discussion

We studied knowledge about viral hepatitis and vac-
cination access in over 110,000 MSM across 43 WHO
European Region countries through an online survey
that was conducted during the aftermath of a large
European hepatitis A outbreak that predominantly
impacted MSM [11]. We found about two thirds of MSM
had fundamental knowledge about viral hepatitis.
We observed geographic differences in viral hepatitis
knowledge among MSM across Europe and knowledge
gaps regarding vaccination recommendations for MSM.
We found that older men, those with higher educa-
tional level, a comfortable financial situation, living in
big settlements, those who disclosed their sexual ori-
entation in the healthcare context, were out to family
and friends, and had regular contact with the health
system because of diagnosed hepatitis C and/or HIV
had higher chances of having basic knowledge about
viral hepatitis. A substantial proportion of men who
were aware of both the vaccination recommendations
for MSM and where to obtain the vaccination had not
received it, indicating possible missed opportunities
for prevention, possibly because of a lack of proactive
offers from healthcare providers.

Knowledge about viral hepatitis showed regional and
national differences. Reasons for the variation might
include differences in education and awareness pro-
grams regarding viral hepatitis or differences in
healthcare systems, i.e. availability of sexual health
counselling and prevention services, official vaccina-
tion recommendations. Studies have shown that differ-
ences in health educational programs can contribute
to disparities in disease awareness and understanding
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[28]. Different availability and accessibility of informa-
tion such as sexual health resources may also play a
role [29]. Additionally, stigma and experiences of dis-
crimination, that can hinder access to information and
healthcare services, could also contribute to the differ-
ent knowledge levels between countries. A study on
Black/African American MSM showed that perceived
discrimination in healthcare settings can hinder aware-
ness of HIV prevention [30]. Differences in public health
measures to contain the hepatitis A outbreak predomi-
nantly affecting MSM may also be relevant in explain-
ing knowledge disparities across European countries
[11,12]. Given the knowledge disparities across Europe,
it remains essential to provide comprehensive informa-
tion about hepatitis, hepatitis prevention and vaccina-
tion recommendations throughout the region.

In this study, only just over half of participants were
aware that vaccinations against hepatitis A and B are
recommended for MSM. Based on viral hepatitis epide-
miology in Europe [31], doctors should recommend vac-
cination to all MSM, irrespective of national guidelines.
However, individual doctors’ recommendations may be
influenced by country-specific vaccination guidelines.
Among the 43 countries included in our study, Brandl
et al. found that, at the time of EMIS-2017, hepatitis
A vaccination was recommended for MSM in 19 coun-
tries, while hepatitis B vaccination in 32 countries
[10]. Hepatitis A and B vaccination for MSM was rec-
ommended and free in seven countries (Germany,
Greece, Ireland, Italy, Luxembourg, Spain and the UK)
[10]. Knowledge of this recommendation is dependent
on the chance of MSM to disclose their sexual orien-
tation in healthcare settings. Nondisclosure may limit
access to important health recommendations. Our data
revealed a wide range in the extent to which partici-
pants disclosed their sexual orientation to healthcare
providers during their last STl test from 24% in Russia
to 96% in Malta (data not shown) [32].

Our findings indicate a potential link between higher
knowledge and increased vaccine uptake: MSM who
are protected from hepatitis A virus and hepatitis B
virus infections through vaccination or previous infec-
tion had higher knowledge levels than those who are
not. Vaccine acceptance, as described by the Strategic
Advisory Group of Experts on Immunization (SAGE)
Working Group on Vaccine Hesitancy, is influenced by
multiple determinants, with knowledge being among
the fundamental factors [13]. Studies analysing knowl-
edge and hepatitis B vaccination status, as well as
reasons for not receiving hepatitis B vaccination, have
shown that hepatitis B vaccine acceptance is associ-
ated with knowledge about the disease and vaccina-
tion recommendations and lack of information was
stated as one of several reasons for not being immu-
nised [15,33-35]. Matthews et al. found that 28% of
unvaccinated, HIV- and hepatitis B-negative MSM in
a 2010 web-based survey in the United States stated
that they didn’t know there was a vaccine that prevents
hepatitis B virus infection [15].
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A substantial number of unvaccinated MSM (hepatitis
A: 26%; hepatitis B: 24%) in our study were aware of
both the specific vaccination recommendations and
where to receive vaccines for hepatitis A and hepatitis
B but remained unvaccinated. This suggests that fac-
tors beyond knowledge influence vaccination uptake
among MSM. Such factors may include perceived risk,
costs, feasibility, and a lack of proactive vaccination
efforts by healthcare providers, as described previ-
ously [15]. In fact, our data reveal that 58% of MSM vul-
nerable to hepatitis A and 62% of MSM vulnerable to
hepatitis B have never been offered any hepatitis vac-
cination. This could be due to a number of structural-
or provider-level factors such as healthcare providers
not knowing or implementing vaccination recommen-
dations for MSM, or MSM not disclosing their sexual
orientation because of anticipated stigma [36,37].
Healthcare providers must be educated on vaccination
recommendations for specific at-risk populations and
understand which groups require targeted prevention
efforts. Taking a patient’s sexual history during health-
care visits is vital for identifying vulnerable groups
and delivering targeted prevention strategies to key
populations.

A relatively low intraclass correlation coefficient in
our multivariable model indicates that individual-level
differences play a larger role in explaining the vari-
ability in viral hepatitis knowledge than country-level
variability. We observed that the odds for basic viral
hepatitis knowledge was highest for older age, a diag-
nosis of hepatitis C and/or HIV, and higher educational
attainment. Our findings differ from results of studies
in the general population, where younger individuals
tended to have higher knowledge levels, likely due to
better access to information [17,19]. However, in our
study among MSM, higher knowledge among older
men might be explained by the fact that individuals
often come out later in life. Consequently, the acqui-
sition and exchange of information within the commu-
nity also occur later and continue to develop over time.
Furthermore, longer exposure to specific vaccination
recommendations, including during healthcare visits,
as well as a higher likelihood of present or past hepati-
tis A or hepatitis B virus infection can explain the asso-
ciation of older age with knowledge.

The association between being diagnosed with hep-
atitis C and/or HIV and having basic viral hepati-
tis knowledge may be attributed to several factors.
Firstly, individuals with these diagnoses may be more
motivated to self-educate on various health topics.
Secondly, they have regular contact with health ser-
vices, and hence greater access to health promotion.
Regular contact with healthcare providers and preven-
tion services should be made easily accessible, espe-
cially for key populations such as MSM. Such a regular
contact is a valuable opportunity to inform, offer pre-
vention services such as vaccination, test and treat
diagnosed infections. It is also noteworthy that MSM
who disclosed their sexual orientation at the last STI
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test had higher odds of basic knowledge compared
with those who did not disclose. One possible expla-
nation for this is that disclosing one’s sexual orienta-
tion allows healthcare providers to offer tailored health
promotion and information, which can improve knowl-
edge levels. Additionally, an environment with less
stigma may facilitate disclosure, enhance communica-
tion and make it easier for patients to ask questions
and receive accurate answers. Previous research has
shown that MSM revealing their sexual orientation to
healthcare providers is associated with receiving vac-
cination for hepatitis A and B and undergoing HIV/STI
testing [38-41].

There are some limitations to our study. Firstly,
although EMIS-2017 was able to reach a large number
of MSM across many European countries, the sam-
ple may not be representative of the European MSM
population. We lacked information regarding how the
sample differs from the broader MSM population. The
recruiting method may have led to the participation of
MSM who are more sexually active and therefore have
better knowledge. However, the process of collecting
anonymous data online was efficient, cost-effective,
and potentially reduced the influence of social desir-
ability bias. Secondly, the analysed data are from
2017-18, predating the COVID-19 pandemic. COVID-19
has disrupted health services and prevention efforts
[42], potentially affecting knowledge levels. As the
EMIS-2017 was conducted during the aftermath of a
hepatitis A outbreak primarily affecting MSM, results
might have differed if the survey had been conducted
later. Nevertheless, our study continues to hold rel-
evance in evaluating viral hepatitis knowledge in the
context of this outbreak in multiple European cities
and in addressing the lack of comprehensive studies
on this topic. Thirdly, all EMIS-2017 data were self-
reported and therefore prone to recall bias. Also, hepa-
titis A and B viruses and vaccinations may have been
confused by participants. Considering that hepatitis B
is typically a childhood vaccination, while hepatitis A
is not, we would have anticipated a more noticeable
contrast between the proportions of MSM who are vul-
nerable to hepatitis A compared with those vulnerable
to hepatitis B. Among the 43 countries included in our
study, 40 have general vaccination recommendations
for hepatitis B. The exceptions are Denmark, Finland,
and Iceland. For hepatitis A, general vaccination recom-
mendations are implemented in five countries: Cyprus,
Greece, Israel, Russia and Turkiye. Additionally, Italy
recommends vaccination for endemic areas, while
Spain recommends it in one region (Catalonia) and two
cities (Ceuta and Melilla) [7,8]. Thus, true vaccination
rates for hepatitis B may be higher because younger
participants might have been vaccinated as children
and were not aware of it. Fourthly, while large surveys
like EMIS also provide an opportunity for health promo-
tion and participants — such as presenting participants
with true statements about hepatitis and hepatitis vac-
cination and asking whether they knew them — the
nature of the question may have prompted affirmative
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responses, even if participants did not actually know
the statements. However, while this may have led to
an over-estimation of knowledge levels overall and
across countries, it is unlikely that it affected the
associations presented in this study. Fifthly, the cho-
sen outcome cut-off and exclusion of missing values
in knowledge score calculation may have introduced
bias. Nevertheless, sensitivity analyses confirmed
the robustness of regression analysis results. Finally,
the question of whether better knowledge also leads
to preventive behaviour cannot be answered with this
analysis. Questions on reasons for not vaccinating
were not part of EMIS-2017.

Conclusions

Addressing the knowledge disparities regarding viral
hepatitis and hepatitis vaccination among MSM, along
with the missed prevention opportunities identified in
our study, is crucial for achieving the WHO elimination
goals. To meet these goals, it is essential to strengthen
the dissemination of comprehensive information on
hepatitis and hepatitis prevention including vaccina-
tion, particularly targeting younger men in small settle-
ments with a low level of education and poor financial
resources. Additionally, offering hepatitis A and B
vaccination to all MSM entering healthcare is an easy-
to-accomplish yet much needed public health effort
across Europe. Regular contact with healthcare provid-
ers and prevention services should be easily accessi-
ble, providing key opportunities to inform, vaccinate,
test, and treat. Our data highlight the importance of
healthcare providers taking a patient’s sexual history
to identify vulnerable groups and to pass on targeted
information and prevention recommendations to key
populations. Certainly, this requires a non-stigmatising
environment that allows men to disclose. Efforts to cre-
ate a stigma-free environment for MSM across Europe
must continue.

*Note

This designation is without prejudice to positions on status
and is in line with United Nations Security Council Resolution
1244/99 and the International Court of Justice Opinion on the
Kosovo Declaration of Independence.

Disclaimer

The opinions expressed herein are the authors’ own and do
not necessarily represent the views, decisions or policies
of the European Centre for Disease Prevention and Control
(ECDC) or the World Health Organization (WHO). ECDC and
WHO are not responsible for the data and information colla-
tion and analysis and cannot be held liable for conclusions
or opinions drawn.

Ethical statement

Ethics approval for EMIS-2017 was granted by the
Observational Research Ethics Committee at the London
School of Hygiene and Tropical Medicine (reference 14421/
RR/8805) on 31 July 2017.

52

Funding statement

EMIS-2017 was carried out as part of ESTICOM, under the
service contract 2015 71 o1 with The Consumers, Health,
Agriculture and Food Executive Agency (Chafea), acting un-
der powers delegated by the Commission of the European
Union. The contract arises from the Call for tender No
Chafea/2015/Health/38. Other financial contributions for
recruitment were received from: Swedish Ministry of Health
for the Nordic Countries; the Arctic University of Norway
and University Hospital of North Norway for Russia; and the
Israel Ministry of Health for Israel. For this manuscript, the
authors received no specific funding.

Use of artificial intelligence tools

None declared.

Data availability

The EMIS-2017 dataset used for this analysis has been ob-
tained under a data transfer agreement between the London
School of Hygiene and Tropical Medicine and the Robert
Koch Institute. Data requests should be addressed to the
London School of Hygiene and Tropical Medicine Research
Operations Office Data Management Lead Alex Hollander
(alex.hollander@lshtm.ac.uk), the last author Axel ] Schmidt
(axel.schmidt@lshtm.ac.uk) and the Principal Investigator of
EMIS-2017, Peter Weatherburn (Peter.Weatherburn@lshtm.
ac.uk).

Acknowledgements

We gratefully thank all men who dedicated their time to
participate in EMIS-2017. We also thank the coordinators
of EMIS-2017 at Sigma Research at the London School of
Hygiene and Tropical Medicine (LSHTM) in association with
the Robert Koch Institute (RKI) in Berlin. EMIS core team
members at Sigma Research (LSHTM) are: Axel J Schmidt,
Ford Hickson, David Reid and Peter Weatherburn; in associa-
tion with Ulrich Marcus and Susanne B Schink from RKI.

The following list acknowledges all partners in EMIS-2017
by country. Individual names are mentioned if a freelancer
was the main contact and/or translator or where input on the
questionnaire development came from a person not formally
representing an organisation. The order is: main NGO part-
ner, other NGO partners, academic partners, governmental
partners, individuals.

Europe: PlanetRomeo, European AIDS Treatment Group
(EATG), Eurasian Coalition on Male Health (ECOM), European
Centre for Disease Prevention and Control (ECDC), European
Monitoring Centre for Drugs and Drug Addiction (EMCDDA),
European Commission (DG SANTE).

AL: Arian Boci. AT: Aids Hilfe Wien, Dr Frank M. Amort.
BA: lIgbti.ba, Masha Durkali€. BE: SENSOA, exaequo,
Observatoire du SIDA et des sexualités, Sciensano. BG:
HUGE, GLAS Foundation, Dr Emilia Naseva, Petar Tsintsarski.
BY: Vstrecha. CA: Health Initiative for Men, Rézo, Gay
Men’s Sexual Health Alliance of Ontario, CATIE, Ontario HIV
Treatment Network, Université du Quebec and Montréal,
University of Toronto, University of Windsor, University
of Victoria, Public Health Agency of Canada, Rob Gair. CH:
Swiss AIDS Federation, Cantonal Hospital St. Gallen, Centre
Hospitalier Universitaire Vaudois, University Hospital Zurich,
Fachhochschule Nordwestschweiz, Swiss Federal Office of
Public Health. CY: AIDS Solidarity Movement, University of
Cyprus. CZ: AIDS pomoc, National Institute of Public Health,

www.eurosurveillance.org

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2024.29.45.2400099&domain=pdf&date_stamp=2024-11-07

Tereza Zvolska, Dr Michal Pitonak. DE: Deutsche AIDS-
Hilfe, Robert Koch Institute, BZgA, Dr Michael Bochow, Dr
Richard Lemke. DK: AIDS-Fondet, Statens Serum Institut,
Frangois Pinchon, Jakob Haff. EE: Eesti LGBT, VEK LGBT,
Estonia National Institute for Health Development, Dr Kristi
Riilitel. ES: Stop Sida, CEEISCAT, Ministerio de Sanidad. Fl:
Positiiviset, Hivpoint, SeksiPertti, Trasek, National Institute
for Health and Welfare. FR: AIDES, Coalition PLUS, SexoSafe,
Santé Publique France, INSERM. GR: Ath Checkpoint,
Thess Checkpoint; Positive Voice. HR: Iskorak, gay.hr,
Zoran Dominkovié, Vjeko Vacek. HU: Hattér Society, Tamas
Bereczky. IE: Gay Health Network, Man2Man, HIV Ireland,
Outhouse, GOSHH, Sexual Health Centre Cork, AIDSWEST,
Gay Community News, Health Service Executive, Gay
Men’s Health Service, Sexual Health and Crisis Pregnancy
Programme, Health Protection Surveillance Centre, Mick
Quinlan. IL: Israel AIDS Task Force, Israel Ministry of Health,
Dr Zohar Mor. IS: Samtokin ’78. IT: Arcigay, Fondazione LILA
Milano ONLUS, University of Verona, Dr Raffaele Lelleri. LB:
SIDC, Dr Ismaél Maatouk. LT: demetra, LGL, Gayline. LV:
Testpunkts, Baltic HIV Association, Dr Antons Mozalevskis,
Indra Linina. MD: GENDERDOC-M. ME: Juventas. MK:
Subversive Front, Dr Kristefer Stojanovski. MT: Malta
LGBTIQ Rights Movement, Allied Rainbow Communities,
Infectious Disease Prevention and Control Unit, Silvan
Agius, Russel Sammut. NL: Results in Health, Maastricht
University, Amsterdam Pink Panel, Soa Aids Nederland,
Rutgers, Rijksinstituut voor Volksgezondheid en Milieu, Dr
Wim Vanden Berghe, Marije Veenstra. NO: Helseutvalget,
Norwegian Directorate of Health, Folkehelseinstituttet, Dr
Rigmor C Berg. PH: Bisdak Pride-Cebu, Cebu Plus, HASH,
Pinoy Plus, UP Babaylanes, YPEER, TLF, Office of the WHO
Representative in the Philippines, Natasha Montevirgen,
Mikael N Navarro. PL: Spoleczny Komitet ds AIDS, Kampania
Przeciw Homofobii, Lambda Warszawa, National Institute
of Public Health/National Institute of Hygiene, Dr tukasz
Henszel. PT: GAT Portugal, CheckpointLX, Associacdao
ABRACO, rede ex aequo, SexED, dezanove, ILGA Portugal,
Trombeta Bath, Instituto de Sadde Piblica da Universidade
do Porto. RO: Association “Eu sunt! Tu?”, PSI Romania, ARAS
Romania, Tudor Kovacs. RS: Association Duga, Association
Red Line, Omladina JAZAS-a Novi Sad, Institute of Public
Health of Serbia, Sladjana Baros, Dr Marija Pantelic. RU:
The Charity Foundation For Support of Social Initiatives
and Public Health/LaSky Project. SE: RFSL, University of
Gothenburg, Folkhdlsomyndigheten. SI: SKUC, Legebitra,
LJUDMILA. SK: PRIDE KoSice, Light-House Slovakia, Slovak
Medical University, Public Health Authority of the Slovak
Republic, Dr Zuzana Klochanova. TR: Pozitif Yasam, Sami
Sarper Yazicilaroglu. UA: Alliance for Public Health, alliance.
global, msmua.org, Oleksii Shestakovskyi. UK: Terrence
Higgins Trust, NAM, PrEPster, Antidote, Horizon Drugs and
Alcohol Support, LGBT Foundation, Yorkshire MESMAC,
MESMAC Newcastle, Derbyshire LGBT+, Trade Sexual
Health, London Friend, GMFA, Spectra, International HIV
Partnerships, International Planned Parenthood Federation,
Bristol University, University College London, Sigma
Research, Raul Soriano. Other: Dr John Pachankis, Dr Mark
Hatzenbiihler, Dr Valeria Stuardo Avila, Dr Michael W Ross.

Sofia Burdi would like to thank Sofie Gillesberg Raiser for
her constant input, valuable feedback and review of the
manuscript as her frontline coordinator of the German post-
graduate training for applied epidemiology (PAE).

Conflict of interest

None declared

www.eurosurveillance.org

Authors’ contributions

Conceptualisation: SB, MB, UM, AJS, SD. Formal Analysis:
SB, AD. Methodology: SB, UM, AD, AJS, SD. Supervision: UM,
AJS, SD. Interpretation of results and validation: SB, MB,
UM, ED, ES, AM, KR, AD, AJS, SD. Visualisation: SB. Writing —
original draft: SB. Writing — review and editing: SB, MB, UM,
ED, ES, AM, KR, AD, AJS, SD.

References

1. World Health Organization (WHO). Global Health Sector
Strategy on Viral Hepatitis, 2016-2021: towards ending viral
hepatitis. Geneva: WHO; 2016. Available from: https://apps.
who.int/iris/bitstream/handle/10665/246177/WHO-HIV-
2016.06-eng.pdf

2. World Health Organization (WHO). Consolidated guidelines
on HIV, viral hepatitis and STI prevention, diagnosis,
treatment and care for key populations. Geneva: WHO;
2022. Available from: https://www.who.int/publications/i/
item/9789240052390

3. Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a
fundamental cause of population health inequalities. Am |
Public Health. 2013;103(5):813-21. https://doi.org/10.2105/
AJPH.2012.301069 PMID: 23488505

4. Ayhan CHB, Bilgin H, Uluman OT, Sukut O, Yilmaz S, Buzlu
S. A systematic review of the discrimination against sexual
and gender minority in health care settings. Int ) Health Serv.
2020;50(1):44-61. https://doi.org/10.1177/0020731419885093
PMID: 31684808

5. Pattyn ), Hendrickx G, Vorsters A, Van Damme P. Hepatitis B.
Vaccines. | Infect Dis. 2021;224(12) Suppl 2;5343-51. https://
doi.org/10.1093/infdis/jiaa668 PMID: 34590138

6. World Health Organization (WHO). The immunological basis for
immunization series: module 18: Hepatitis A. Geneva: WHO;
2019. Available from: https://www.who.int/publications/i/
item/97892516327

7. World Health Organization (WHO). Immunization Data,
Vaccination schedule for Hepatitis B. Geneva: WHO; 2024.
Available from: https://immunizationdata.who.int/global/
wiise-detail-page/vaccination-schedule-for-hepatitis-b?1SO_3_
CODE=&TARGETPOP_GENERAL=

8. World Health Organization (WHO). Immunization Data,
Vaccination schedule for Hepatitis A. Geneva: WHO; 2024.
Available from: https://immunizationdata.who.int/global/
wiise-detail-page/vaccination-schedule-for-hepatitis-a?1SO_3_
CODE=&TARGETPOP_GENERAL=

9. European Centre for disease prevention and control
(ECDC). Hepatitis B. Annual epidemiological report
for 2022. Stockholm: ECDC; 2024. Available from:
https://www.ecdc.europa.eu/en/publications-data/
hepatitis-b-annual-epidemiological-report-2022

10. Brandl M, Schmidt AJ, Marcus U, Duffell E, Severi E,
Mozalevskis A, et al. Self-reported hepatitis Aand B
vaccination coverage among men who have sex with men
(MSM), associated factors, and vaccination recommendations
in 43 countries of the WHO European Region: results from
the European MSM Internet Survey, EMIS-2017. Euro Surveill.
2024. (Forthcoming).

11. Ndumbi P, Freidl GS, Williams CJ, Mardh O, Varela C, Avellén
A, et al. Hepatitis A outbreak disproportionately affecting
men who have sex with men (MSM) in the European Union and
European Economic Area, June 2016 to May 2017. Euro Surveill.
2018;23(33):1700641. https://doi.org/10.2807/1560-7917.
ES.2018.23.33.1700641 PMID: 30131095

12. Zimmermann R, Faber M, Dudareva S, Ingiliz P, Jessen H, Koch
J, et al. Hepatitis A outbreak among MSM in Berlin due to
low vaccination coverage: Epidemiology, management, and
successful interventions. Int ) Infect Dis. 2021;103:146-53.
https://doi.org/10.1016/j.ijid.2020.11.133 PMID: 33207272

13. MacDonald NE, SAGE Working Group on Vaccine Hesitancy.
Vaccine hesitancy: Definition, scope and determinants.
Vaccine. 2015;33(34):4161-4. https://doi.org/10.1016/].
vaccine.2015.04.036 PMID: 25896383

14. Michie S, van Stralen MM, West R. The behaviour change
wheel: a new method for characterising and designing
behaviour change interventions. Implement Sci. 2011;6(1):42.
https://doi.org/10.1186/1748-5908-6-42 PMID: 21513547

15. Matthews JE, Stephenson R, Sullivan PS. Factors associated
with self-reported HBV vaccination among HIV-negative MSM
participating in an online sexual health survey: a cross-
sectional study. PLoS One. 2012;7(2):e30609. https://doi.
org/10.1371/journal.pone.0030609 PMID: 22363453

53

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2024.29.45.2400099&domain=pdf&date_stamp=2024-11-07

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

54

Brouard C, Gautier A, Saboni L, Jestin C, Semaille C, Beltzer N,
et al. Hepatitis B knowledge, perceptions and practices in the
French general population: the room for improvement. BMC
Public Health. 2013;13(1):576. https://doi.org/10.1186/1471-
2458-13-576 PMID: 23764171

Schenkel K, Radun D, Bremer V, Bocter N, Hamouda O. Viral
hepatitis in Germany: poor vaccination coverage and little
knowledge about transmission in target groups. BMC Public
Health. 2008;8(1):132. https://doi.org/10.1186/1471-2458-8-
132 PMID: 18433490

Ganczak M, Dmytrzyk-Danitéw G, Korzefi M, Drozd-Dabrowska
M, Szych Z. Prevalence of HBV infection and knowledge of
hepatitis B among patients attending primary care clinics in
Poland. | Community Health. 2016;41(3):635-44. https://doi.
0rg/10.1007/510900-015-0139-5 PMID: 26699149

Kaskafetou S, Karakosta A, Sypsa V, Kalpourtzi N,

Gavana M, Vantarakis A, et al. Hepatitis B, C and human
immunodeficiency virus knowledge among the general greek
population: results from the Hprolipsis nationwide survey.
BMC Public Health. 2022;22(1):2026. https://doi.org/10.1186/
512889-022-14353-9 PMID: 36335324

The EMIS Network. EMIS-2017 — The European Men-
Who-Have-Sex-With-Men Internet Survey. Key findings

from 50 countries. Stockholm: European Centre for

Disease Prevention and Control; 2019. Available from:
https://www.ecdc.europa.eu/en/publications-data/
emis-2017-european-men-who-have-sex-men-internet-survey

Weatherburn P, Hickson F, Reid DS, Marcus U, Schmidt

A). European Men-Who-Have-Sex-With-Men Internet

Survey (EMIS-2017): design and methods. Sex Res Soc
Policy. 2020;17(4):543-57. https://doi.org/10.1007/
513178-019-00413-0

Alotaibi BS, Althobaiti MA, Hazazi AY, Hazazi SY, Nassir RA,
Alhaddad MS, et al. Exploration of knowledge, attitude, and
practice among residents of Saudi Arabia toward hepatitis
viruses. Inquiry. 2021;58:469580211059965. https://doi.
0rg/10.1177/00469580211059965 PMID: 34865566

Phisalprapa P, Tanwandee T, Neo BL, Singh S. Knowledge,
attitude, and behaviors toward liver health and viral
hepatitis-related liver diseases in Thailand. Medicine
(Baltimore). 2021;100(51):28308. https://doi.org/10.1097/
MD.0000000000028308 PMID: 34941122

Rajamoorthy Y, Taib NM, Munusamy S, Anwar S, Wagner AL,
Mudatsir M, et al. Knowledge and awareness of hepatitis B
among households in Malaysia: a community-based cross-
sectional survey. BMC Public Health. 2019;19(1):47. https://
doi.org/10.1186/s12889-018-6375-8 PMID: 30630464

Hajarizadeh B, Wallace J, Richmond J, Ngo N, Enright C.
Hepatitis B knowledge and associated factors among
people with chronic hepatitis B. Aust N Z ) Public Health.
2015;39(6):563-8. https://doi.org/10.1111/1753-6405.12378
PMID: 26095536

Brandl M, Schmidt AJ, Marcus U, An der Heiden M, Dudareva
S. Are men who have sex with men in Europe protected from
hepatitis B? Epidemiol Infect. 2020;148:e27. https://doi.
0rg/10.1017/50950268820000163 PMID: 32052715

Pachankis JE, Hatzenbuehler ML, Hickson F, Weatherburn
P, Berg RC, Marcus U, et al. Hidden from health: structural
stigma, sexual orientation concealment, and HIV across
38 countries in the European MSM Internet Survey.

AIDS. 2015;29(10):1239-46. https://doi.org/10.1097/
QAD.0000000000000724 PMID: 26035323

Rizvi DS. Health education and global health: Practices,
applications, and future research. ) Educ Health Promot.
2022;11(1):262. https://doi.org/10.4103/jehp.jehp_218_22
PMID: 36325224

Sgrensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan
J, Slonska Z, et al. . Health literacy and public health:

a systematic review and integration of definitions and
models. BMC Public Health. 2012;12(1):80. https://doi.
0rg/10.1186/1471-2458-12-80 PMID: 22276600

Maksut JL, Eaton LA, Siembida EJ, Fabius CD, Bradley AM.
Health Care Discrimination, Sex Behavior Disclosure, and
Awareness of Pre-Exposure Prophylaxis Among Black Men Who
Have Sex With Men. Stigma Health. 2018;3(4):330-7. https://
doi.org/10.1037/sahoo00102 PMID: 30662952

European Centre for Disease Prevention and Control
(ECDQ). Hepatitis B. Annual epidemiological report
for 2022. Stockholm: ECDC; 2024. Available from:
https://www.ecdc.europa.eu/en/publications-data/
hepatitis-b-annual-epidemiological-report-2022

Doran J, Weatherburn P, Hickson F, Marcus U, Reid D,
Schmidt AJ. An update on the performance of STl services
for gay and bisexual men across European cities: results
from the 2017 European MSM Internet Survey. Sex
Transm Infect. 2021;97(3):201-8. https://doi.org/10.1136/
sextrans-2020-054681 PMID: 33144345

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Owiti JA, Greenhalgh T, Sweeney L, Foster GR, Bhui KS. Illness
perceptions and explanatory models of viral hepatitis B &

C among immigrants and refugees: a narrative systematic
review. BMC Public Health. 2015;15(1):151. https://doi.
0rg/10.1186/512889-015-1476-0 PMID: 25886390

Machmud PB, Glasauer S, Gottschick C, Mikolajczyk R.
Knowledge, vaccination status, and reasons for avoiding
vaccinations against hepatitis B in developing countries: a
systematic review. Vaccines (Basel). 2021;9(6):625. https://
doi.org/10.3390/vaccines9o60625 PMID: 34207829

Esber AL, Streeck H, Jansen K, Dorsey-Spitz J, Robb ML, Crowell
TA, et al. High hepatitis B vaccination coverage among a cohort
of predominantly men who have sex with men in Germany. Hum
Vaccin Immunother. 2023;19(2):2238576. https://doi.org/10.10
80/21645515.2023.2238576 PMID: 37489272

Lin C, Mullen J, Smith D, Kotarba M, Kaplan SJ, Tu P.

Healthcare Providers’ Vaccine Perceptions, Hesitancy,

and Recommendation to Patients: A Systematic Review.
Vaccines (Basel). 2021;9(7):713. https://doi.org/10.3390/
vaccines9o70713 PMID: 34358132

Wall KM, Khosropour CM, Sullivan PS. Offering of

HIV screening to men who have sex with men by their

health care providers and associated factors. ) Int Assoc
Physicians AIDS Care (Chic). 2010;9(5):284-8. https://doi.
0rg/10.1177/1545109710379051 PMID: 20841438

Gilbert LK, Levandowski BA, Scanlon KE, Peterson RS. A
comparison of hepatitis A and hepatitis B measures among
vaccinated and susceptible online men who have sex with men.
Int ) STD AIDS. 2010;21(6):400-5. https://doi.org/10.1258/
ijsa.2009.009010 PMID: 20606219

Meanley S, Gale A, Harmell C, Jadwin-Cakmak L, Pingel

E, Bauermeister JA. The role of provider interactions on
comprehensive sexual healthcare among young men who have
sex with men. AIDS Educ Prev. 2015;27(1):15-26. https://doi.
org/10.1521/aeap.2015.27.1.15 PMID: 25646727

MacKellar DA, Valleroy LA, Secura GM, McFarland W, Shehan
D, Ford W, et al. Two decades after vaccine license: hepatitis
B immunization and infection among young men who have sex
with men. Am J Public Health. 2001;91(6):965-71. https://doi.
org/10.2105/AJPH.91.6.965 PMID: 11392942

Algarin AB, Wiginton JM, Sanchez TH, Hernandez-Avila M,
Baruch-Dominguez R, Smith LR. Patient sexuality disclosure
experience and associations with clinical sexual health
outcomes among HIV-negative men who have sex with men in
Mexico. Prev Med. 2022;163:107225. https://doi.org/10.1016/j.
ypmed.2022.107225 PMID: 36029923

World Health Organization (WHO). Fourth round of the global
pulse survey on continuity of essential health services during
the COVID-19 pandemic. Interim report. Geneva: WHO; 2023.
Available from: https://www.who.int/publications/i/item/
WHO-2019-nCoV-EHS_continuity-survey-2023.1

License, supplementary material and copyright

This is an open-access article distributed under the terms of
the Creative Commons Attribution (CC BY 4.0) Licence. You
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate
if changes were made.

Any supplementary material referenced in the article can be
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2024.

www.eurosurveillance.org

M) Check for updates


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2024.29.45.2400099&domain=pdf&date_stamp=2024-11-07

