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Abstract
Migrant men who have sex with men (mMSM) from sub-Saharan Africa (SSA) and other regions outside Europe are highly 
vulnerable to HIV. However, research on the determinants of HIV testing among mMSM from SSA, and how these differ 
across the categories of mMSM living in Europe, is limited. Using data from the European MSM Internet Survey (EMIS-
2017), we assessed HIV testing prevalence and recency in mMSM from SSA and other mMSM residing in ten European 
countries, as well as the determinants of HIV testing across different mMSM categories with logistic regression analyses. 
Ever-testing for HIV was slightly higher in mMSM from SSA (83%) compared to other mMSM categories (75–80%), except 
for mMSM from Latin America and Caribbean region (84%). Overall, 20% of mMSM had never tested. In multivariable 
analysis, higher age (adjusted odds ratio [AOR] 1.05, 95% confidence interval [CI] 1.01–1.10), higher HIV knowledge 
(AOR 1.45, 95%-CI 1.11–1.90), and residence in smaller settlements (AOR 0.45, 95%-CI 0.21–0.96) were significantly 
associated with ever testing for HIV in mMSM from SSA. Comparing mMSM from SSA to mMSM from other regions, 
we found varying significant similarities (higher age, residence in smaller settlements and HIV knowledge) and differences 
(lower educational attainment, not identifying as gay, being a student, and limited disclosure of homosexual attraction) in 
the determinants of ever-testing for HIV. Community-specific interventions addressing identified sociodemographic and 
behavioral determinants to increase HIV testing uptake in the different mMSM categories and better data for further research 
are warranted.
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Introduction

The HIV epidemic remains a significant global health prob-
lem. In 2014, the Joint United Nations Program on HIV and 
AIDS (UNAIDS) set the 90–90–90 targets as part of the 
Fast-Track strategy towards ending the epidemic by 2030; 
with 90% of people living with HIV knowing their status, 
90% of those aware of their status on antiretroviral therapy 
(ART), and 90% of people on ART achieving viral suppres-
sion [1]. While the vast majority of European Economic 
Area (EEA) countries, as well as the United Kingdom 
(UK) and Switzerland, have made commendable progress 
in achieving these targets, specific subpopulations within 
these regions still lag behind in access to testing and treat-
ment services [2].

According to the European HIV/AIDS surveillance 
data from 2021, men who have sex with men (MSM) and 
migrants accounted for, respectively, 40.0% and 42.0% of 
new HIV diagnoses in the EEA [3], with migrants having 
a greater likelihood of delayed diagnosis and late presenta-
tion to care [3–5]. Migrant men who have sex with men 
(i.e., defined here as migration from outside Europe into the 
EEA, the UK and Switzerland, and hereafter referred to as 
migrant MSM [mMSM]) are particularly vulnerable. In fact, 
the 2021 regional surveillance data indicated that, although 
new HIV diagnoses in non-migrant MSM have steadily 
declined over the past ten years, there has been hardly any 
decline in new HIV diagnoses among mMSM [3]. Migrant 
MSM are at higher risk for HIV acquisition before, dur-
ing, and after migration [6–8]. Especially in post-migration 
contexts, acquisition estimates were as high as 72% among 
mMSM [9]. Additionally, recent evidence suggests that dis-
parities in HIV status awareness persist among mMSM in 
some European countries. In a Belgian study, Marty et al. 
[10], for example, reported a higher prevalence of undiag-
nosed HIV among mMSM with non-European nationality 
(534.2 per 10,000) compared to MSM of Belgian nationality 
(55.6 per 10,000), and other MSM with European nationality 
(151.3 per 10,000). Similar findings on the higher proportion 
of undiagnosed HIV among mMSM have also been reported 
in Spain [11] and France [12].

The role of HIV testing as a gateway to HIV treatment 
and prevention cannot be overemphasized. It enhances link-
age to care, prompts initiation of ART for the treatment and 
prevention of further HIV transmission [13, 14], and pro-
motes individual behavior modification in those aware of 
their HIV status [15, 16]. Nonetheless, knowledge of HIV 
infection remains the weakest link in the HIV care contin-
uum [17], and notably in countries with generalized epidem-
ics [18, 19]. Migration to Europe and other global North 
countries from these countries will continue to rise into 

the foreseeable future [20, 21], and this calls for improved 
access to HIV testing to mitigate health inequalities related 
to late HIV diagnosis among mMSM. Furthermore, as coun-
tries embark on attaining the ambitious UNAIDS 95–95–95 
targets by 2025 [2], adequate engagement of migrants from 
specific regions in the HIV care continuum, which starts 
with HIV testing, is critical to reaching these targets and 
ending the HIV epidemic.

There is still a dearth of research on HIV testing among 
mMSM from sub-Saharan Africa (SSA) in Europe [22], 
with most studies originating from the UK [23], often with 
small sample sizes: sample size (n) ranged between 7 and 76 
[24–28], even using aggregated samples of “Black” MSM 
[25, 29]. Furthermore, HIV testing studies from Europe 
investigating the intersection between sexual identity, eth-
nicity and/or migration [30], including migration generation 
status are lacking. Studies on migrants from SSA done in 
Germany [31, 32], Portugal [33, 34], France [35, 36], and 
Belgium [37, 38] have largely focused on heterosexual men 
and women. This is further corroborated by findings from 
two systematic reviews [39, 40] showing that most studies 
conducted in high-income countries on the determinants of 
HIV testing among people with a migration background have 
focused on heterosexual individuals and specific subgroups. 
In sum, there is limited information coming from European 
countries on mMSM from SSA and other groups of mMSM. 
Thus, it is important to close these evidence gaps.

Existing studies including mMSM in their analyses have 
investigated migration background (rather broadly defined) 
as one of the determinants of HIV testing [29, 41–43]. How-
ever, the use of broad categories, such as foreign vs. non-
foreign born [41], white vs. non-white ethnicity [44], West-
ern and non-Western migrant [45], and country or region of 
birth [42, 43, 46], in determining migration status may be 
too limited. An improved investigation of migration status, 
in all of its complexity, may be needed to identify differences 
that exist between these categories. As an example, an indi-
vidual may have been born in a foreign country to expatri-
ate parents, but not necessarily identify with the country of 
birth. Such an individual may be classified as a “migrant” 
due to their place of birth, but, in fact, that person is not 
very similar in HIV testing behavior to individuals originat-
ing from the same country. Such individuals may fit more 
with the mainstream culture of the country of residence or 
“destination country”.

Groups of people with a migration background are het-
erogeneous and there may be differences in the determinants 
of HIV testing [40]. Thus, it is essential to investigate the 
differential influences of these factors on HIV testing in dif-
ferent migrant categories. For example, Kuehne and col-
leagues [32], in a study conducted among migrants from 
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SSA in Germany, found that HIV testing was associated with 
higher educational attainment, greater HIV knowledge, a 
previous STI diagnosis, less HIV stigma, and more discus-
sions about HIV within the community. Younger age, hav-
ing varied sexual partners, and recent migration was associ-
ated with lesser likelihood of testing in current country of 
residence. Ojikutu et al. [47], also established differences 
in the determinants of testing among U.S.-born and non-
U.S.-born Black individuals with Sub-Saharan Africa, Car-
ibbean, and Haitian backgrounds. Older age and increased 
length of residence was associated with lesser likelihood of 
testing. Ojikutu and colleagues [47] also reported higher 
HIV knowledge and lower HIV stigma index scores in SSA 
migrants compared to Caribbean migrants. Differences in 
the effect of migration origin on HIV testing have also been 
reported in other studies [48–50]. This warrants approaches 
that attempt to adequately classify individuals with a migra-
tion background into appropriate categories such as the use 
of self-identified ethnic or racial background in addition 
to previously highlighted proxies such as country of birth. 
Furthermore, it is important to identify profiles of mMSM 
within these categories who have never tested for HIV to 
develop relevant strategies for HIV testing and sexual health 
promotion.

In this analysis, we set out to (1) investigate HIV test-
ing prevalence and recency among mMSM from SSA and 
other mMSM of non-European origin, including mMSM 
with Eastern European origin, and (2) ascertain how deter-
minants of HIV testing differ between mMSM from SSA and 
mMSM from other regions. Building on prior research, we 
focused our analyses on examining the association between 
HIV testing and sociodemographic and sexual behavioral 
characteristics used in these studies [8, 29, 41–45, 51–53].

Methods

Study Design and Population

We used data from the European MSM Internet Survey 
(EMIS-2017) which was an anonymous, online, cross-sec-
tional survey available in 33 languages and completed by 
MSM in 50 countries, including some non-European coun-
tries (Canada, Israel, Lebanon and the Philippines) between 
October 2017 and January 2018 (www. emis- proje ct. eu). Full 
details on methods of EMIS including eligibility criteria are 
described elsewhere [54, 55].

Given our interest in mMSM from SSA and other regions, 
for this analysis, our inclusion criteria included partici-
pants indicating country of birth from and/or of SSA, Latin 
America and Caribbean, Middle East and North African, 
South-East Asian, Eastern European and Western Pacific 

origin living in the following ten European countries: Bel-
gium, France, Germany, Greece, Italy, Netherlands, Por-
tugal, Spain, Switzerland, and the United Kingdom (see 
Migrant Background Categorization paragraph below for 
full details). The ten countries of residence were selected 
based on sufficiently large numbers of mMSM from SSA, 
our primary group of interest, participating in the survey. 
See Annex (Table 4) for details.

Migration Background Categorization

Focusing on non-European and Eastern European migrants 
residing in the ten countries selected, and to assign mMSM 
into a migrant category, we used the four questionnaire 
items: country of birth, country of residence (“Were you 
born in country of residence or another country?”); ethnic 
or racial minority membership (“Do you consider yourself 
a member of an ethnic or racial minority?”); description of 
minority group membership (“What minority group are you 
a member of?”).

In the first step, men born outside their country of resi-
dence who answered additional questions on ethnic or racial 
minority membership (open write-in field for ethnic or racial 
minority group) were assigned to the appropriate migrant 
category and as first generation mMSM. For example, 
migrant category assignment was ascertained with partici-
pants response on the open write-in field for ethnic minor-
ity status and group membership e.g., “Turkish”, “Afri-
can”, “Arab”, “Chinese”, in order to include non-primary 
migration backgrounds. Participants were assigned into 
different migrant background categories under the follow-
ing World Health Organization (WHO) regional categories: 
“sub-Saharan Africa” (SSA), “Latin America and Carib-
bean” (LA&C), “Middle East and North Africa” (MENA), 
“South-East Asia Region” (SEAR), “Eastern Europe (EE, 
i.e., former Soviet Union republics including Baltic states)” 
and “Western Pacific Region excluding Australia and New 
Zealand” (WPR). See Annex (Table 5) for full details of 
participants’ country of origin.

In the next step, men born in their country of residence 
who answered additional questions on ethnic or racial minor-
ity membership were assigned to the appropriate migrant 
category, and also coded as second/other generation mMSM. 
For first and second/other generation mMSM, participants 
reporting multiple ethnic or racial background (e.g., mixed 
ethnicity) were assigned to the self-identified minority group 
when this information was available.

Migrants from Australia, New Zealand, the United States 
of America, Canada, and European Economic Area (EEA) 
countries, the UK and Switzerland were excluded from our 
analysis because of predominant ethnic and cultural simi-
larities with European MSM in the ten countries selected 

http://www.emis-project.eu
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for this analysis [56], unless information on ethnic-racial 
minority group membership was available. We also excluded 
participants with vague, unclear, or incomplete information 
on their ethnic or racial background (e.g., simply stating 
Black, as this did not allow categorization as SSA or LA&C 
origin) from our analysis. Further details on migrant cat-
egories and country distributions of our analytic sample are 
shown in Annex (Table 6).

After assigning individuals to the categories reflecting 
migration background, 7303 mMSM were retained in the 
analysis. Overall, 13.4% (n = 981) of mMSM were living 
with diagnosed HIV, and subsequently excluded from our 
analysis. This resulted in a final sample size of 6322 untested 
and HIV negative mMSM for the analysis.

Measures

HIV testing status was measured with the question, “Have 
you ever received an HIV test?” with responses categorized 
as “Yes” or “No”. A response of yes (in effect, ever having 
tested for HIV) was used as the primary outcome measure 
for our analysis.

HIV testing recency was measured with the question, 
“When did you last go for an HIV test?” with responses: 
“Within the last 24 h”; “Within the last 7 days”; “Within the 
last 4 weeks”; “Within the last 6 months”; “Within the last 
12 months”; “Within the last 5 years”; “More than 5 years 
ago”, and “Never”. This was collapsed into “within previous 
12 months”, “more than 12 months” and, “Never tested”.

Sociodemographic characteristics

Age was ascertained with the question, “How old are you?”. 
Participants’ responses in years were used as a continuous 
variable.

Migrant generation status was ascertained during migra-
tion background categorization with the question, “Were 
you born in country of residence or another country?”. This 
was categorized as “First generation” and “Second/other 
generation”.

Educational attainment was ascertained with the ques-
tion, “How many years have you spent in full-time education 
since the age of 16?”. This was reported in years and then 
categorized into a dichotomous variable (“Low to moder-
ate” and “High”), based on the ISCED-1997 classification, 
with 6 years or more spent in full-time education since the 
age of 16 broadly classified as tertiary education and above 
(“High”).

Settlement size was ascertained with the question, “How 
would you describe the place you live in?” with responses: 
“A very big city or town (a million or more people)”; “A big 
city or town (500,000–999,999 people)”; “A medium-sized 

city or town (100,000–499,999 people)”; “A small city or 
town (10,000–99,999 people)”; “A village/the country-
side (less than 10,000 people)”. This was collapsed into a 
dichotomous variable (large cities/town “more than 500,000 
people” and small to medium cities/town “less than 500,000 
people”).

Sexual identity was ascertained with the question, 
“Which of the following options best describes how you 
think of yourself?” with responses: “Gay or homosexual”; 
“Bisexual”; “Straight or heterosexual”; “Any other term”; “I 
don’t usually use a term”. This was categorized as “Gay or 
homosexual” and responses other than “Gay or homosexual” 
were categorized as “Not gay or homosexual”.

Occupation was ascertained with the question, “Which of 
the following best describes your current occupation?” with 
responses: “Employed full-time”; “Employed part-time”; 
“Self-employed”; “Unemployed”; “Student”; “Retired”; 
“Long-term sick leave/medically retired”; “Other”. This 
was collapsed into “Employed”, “Unemployed”, “Student”, 
and “Other (retired/long term sick leave/medically retired 
and other)”.

Financial status/coping was ascertained with the ques-
tion, “Which of these phrases would you say comes closest 
to your feelings about your income these days?” with the 
following responses: “Living really comfortably on present 
income”; “Living comfortably on present income”; “Neither 
comfortable nor struggling on present income”; “Struggling 
on present income”; “Really struggling on present income”. 
This was categorized as “Living really comfortably/comfort-
ably”, “Neutral”, and “Really struggling/struggling”.

Disclosure of Homosexual Attraction (Outness)

Men who were attracted to men were asked about their dis-
closure of homosexual attraction (outness). This was ascer-
tained with the question, “Thinking about all the people 
who know you (including family, friends and work or study 
colleagues), what proportion know that you are attracted to 
men?” with the following response options: “None”; “Few”; 
“Less than half”; “More than half”; “All or almost all”. This 
was collapsed into a dichotomous variable (“Out to all/more 
than half of family and friends or colleagues” and “Out to 
few/less than half of family, friends or colleagues or not 
out”).

HIV Testing, Treatment and Transmission Knowledge

Knowledge related to HIV was assessed from 10 statements 
on HIV testing, treatment and transmission measured with 
a five-point knowledge response set: “I knew this already”; 
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“I wasn’t sure about this”; “I didn’t know this already”; “I 
don’t understand this”; “I do not believe this”. These were 
“AIDS is caused by a virus called HIV”; “You cannot be 
confident about whether someone has HIV or not from their 
appearance”; “There is a medical test that can show whether 
or not you have HIV”; “If someone becomes infected with 
HIV, it may take several weeks before it can be detected in 
test”; “There is currently no cure for HIV infection”; “HIV 
infection can be controlled with medicines so that its impact 
on health is much less”; “A person with HIV who is on effec-
tive treatment (called ‘undetectable viral load’) cannot pass 
their virus to someone else during sex”; “HIV cannot be 
passed during kissing, including deep kissing, because saliva 
does not transmit HIV”; “You can pick up HIV through your 
penis while being 'active' in anal or vaginal sex (fucking) 
without a condom, even if you don’t ejaculate”; “You can 
pick up HIV through your rectum or vagina while being 'pas-
sive' during sex (being fucked).” We computed HIV knowl-
edge by recoding each of the ten statements into a dummy 
variable with value 1 assigned to those answering, “I knew 
this already” and value 0 for all other answers/responses. 
We subsequently developed an additive scale with all the 
10 statements ranging from 0 to 10. Higher scores on this 
variable indicated higher knowledge. Extensive details on 
the questionnaire and response options are described else-
where [55].

Sexual Behavioral Characteristics

The number of male sexual partners in the previous 
12 months was grouped into “0”, “1–10”, and “more than 
10 partners”. Condomless anal intercourse (CAI) in the pre-
vious 12 months with any sex partner was recoded and cat-
egorized as a dichotomous variable, “Yes” or “No”. Those 
without male sexual partners in the previous 12 months were 
categorized as “No”.

Data Analyses

Descriptive statistics were computed for all variables 
included in our analysis using frequencies for categorical 
variables and means with standard deviations (SDs) for 
continuous variables. Comparisons between groups were 
conducted using χ2 tests for categorical variables and the 
Kruskal–Wallis test for continuous variables (assumptions 
of normality were violated). Univariate logistic regression 
analyses were conducted to assess the associations between 
our primary study outcome measure (ever testing for HIV) 
and each predictor outlined above for the different migrant 
categories. Odds ratio (OR) and 95% confidence intervals 
(CIs) were calculated. Subsequently, we built multivariable 

logistic regression models using the same predictors for each 
migrant category. Adjusted odds ratio (aOR) with 95%-CI 
were calculated to identify predictor variables that were 
associated with our study outcome in the multivariable mod-
els. In the multivariable analysis, a p-value < 0.05 was con-
sidered statistically significant. Furthermore, we used Firth’s 
logistic regression (penalized likelihood) for migrant catego-
ries with relatively small sample sizes to reduce the chances 
of unreliable and biased coefficients resulting from the use 
of Maximum Likelihood Estimation logistic regression-
based methods [57] using the STATA “firthlogit” command. 
This approach has been reported to produce estimates that 
are more accurate than maximum likelihood logit and probit 
estimates [58, 59]. The fit of the final logistic regression 
model was assessed using the Hosmer–Lemeshow good-
ness of fit test when the likelihood ratio test was employed 
for categories with large sample sizes. The Cragg-Uhler/
Nagelkerke R2 was used for the penalized logistic regression 
analysis. We also assessed variables in each migrant cat-
egory (model) for multicollinearity. Tolerance coefficients 
ranged between 0.201 and 0.994 across the categories. Vari-
ance inflation factors ranged between 1.02 and 4.99 across 
categories. Hence, no predictor variables were removed from 
our models. Missing data ranged between 0 and 6.8% across 
predictors and was handled as completely at random. Sen-
sitivity analyses excluding participants with discrepant data 
(multi-inconsistent responses) did not appreciably change 
the results of logistic regression models across all mMSM 
categories, with results remaining largely the same as with 
the total sample of participants (see Annex, Table 7). To 
avoid an appreciable decrease in sample sizes, results from 
the total sample were used in this paper. All statistical analy-
ses were performed using STATA version 16 [60].

Results

Participant Characteristics

After assignment to the different migrant categories, mMSM 
from SSA, LA&C, MENA, SEAR, EE and WPR respec-
tively accounted for 4.9%, 34.5%, 17.8%, 7.3%, 29.6% 
and 5.9% of the study sample. The mean age of mMSM 
included in the analyses was 33.4 (SD:10.7). The majority 
of mMSM were first-generation migrants (84.8%), identi-
fied as gay or homosexual (76.7%), were employed (65.5%), 
and had high educational attainment (67.6%). More than 
half (55.1%) lived in big cities, and 21.9% were students. 
Furthermore, 19.2% of mMSM in our study were struggling 
financially. About 46.0% of mMSM had not fully disclosed 
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Table 1  Study sample characteristics of mMSM (all mMSM categories and included variables)

*Mean ± SD; In Bold: Kruskal–Wallis test
CAI condomless anal intercourse; SSA, Sub-Sahara Africa; LA&C Latin America and Caribbean; MENA Middle East and North Africa; SEAR 
South-East Asia Region; EE Eastern Europe (i.e., former Soviet Union republics including Baltic states); WPR Western Pacific Region excluding 
Australia and New Zealand

Total SSA LA&C MENA SEAR EE WPR χ2/H
N 6322 311 2181 1125 458 1872 375

Age
 Age* 33.36 ± 10.7 35.30 ± 12.5 34.04 ± 11.1 32.53 ± 10.4 32.73 ± 11.2 33.05 ± 10.0 32.60 ± 9.84 H(5) = 26.69, 

p < 0.001
Migrant generation status
 1st 5360 (84.8) 235 (75.6) 1947 (89.3) 786 (69.9) 221 (48.3) 1850 (98.8) 321 (85.6) χ2 (5) = 1000, 

p < 0.001
 2nd/other 962 (15.2) 76 (24.4) 234 (10.7) 339 (30.1) 237 (51.8) 22 (1.2) 54 (14.4)

Educational attainment
 Low/Moderate 1910 (32.4) 96 (34.3) 657 (31.8) 331 (31.9) 136 (32.2) 593 (34.3) 97 (27.2) χ2 (5) = 8.08, 

p = 0.152
 High 3977 (67.6) 184 (65.7) 1407 (68.2) 706 (68.1) 286 (67.8) 1135 (65.7) 259 (72.8)

Settlement size: size of city/town of residence
 500,000 or more 3443 (55.1) 165 (53.7) 1277 (59.3) 617 (55.6) 238 (52.7) 953 (51.4) 193 (51.6) χ2 (5) = 28.75, 

p < 0.001
 Less than 500,000 2809 (44.9) 142 (46.3) 878 (40.7) 492 (44.4) 214 (47.3) 902 (48.6) 181 (48.4)

Sexual identity
 Gay/Homosexual 4840 (76.7) 201 (68.8) 1693 (77.8) 819 (72.9) 343 (74.9) 1468 (78.5) 316 (84.3) χ2 (5) = 51.22, 

p < 0.001 Not gay/homo-
sexual

1471 (23.3) 109 (35.2) 483 (22.2) 304 (27.1) 115 (25.1) 401 (21.5) 59 (15.7)

Occupation
 Employed 4126 (65.5) 185 (59.7) 1366 (62.8) 686 (61.0) 295 (64.6) 1355 (72.9) 239 (63.9) χ2 (15) = 105.38, 

p < 0.001 Unemployed 485 (7.7) 23 (7.4) 226 (10.4) 96 (8.5) 26 (5.7) 94 (5.1) 20 (5.4)
 Student 1382 (21.9) 76 (24.5) 483 (22.2) 278 (24.7) 113 (24.7) 330 (17.7) 102 (27.3)
 Other 306 (4.9) 26  (8.4) 99 (4.6) 64 (5.7) 23 (5.0) 81 (4.3) 13 (3.4)

Financial status/coping
 (Really) comfort-

able
2833 (45.0) 122 (39.6) 850 (39.1) 517 (46.1) 219 (47.9) 931 (50.2) 194 (52.0) χ2 (10) = 130.95, 

p < 0.001
 Neutral 2250 (35.8) 101 (32.8) 864 (39.7) 336 (29.9) 148 (32.4) 688 (37.1) 113 (30.3)
 (Really) struggling 1207 (19.2) 85 (27.6) 460 (21.2) 269 (24.0) 90 (19.7) 237 (12.7) 66 (17.7)

Disclosure of homosexual attraction (outness)
 Out to all/ > half 3358 (54.3) 141 (46.8) 1393 (64.5) 439 (39.7) 229 (50.4) 1007 (54.6) 176 (47.4) χ2 (5) = 202.06, 

p < 0.001
 Out to < half/Few/

None
2851 (45.7) 160 (53.2) 767 (35.5) 667 (60.3) 225 (49.6) 837 (45.4) 195 (52.6)

HIV testing, treatment and transmission knowledge
 HIV knowledge 

score*
8.80 ± 1.6 9.00 ± 1.3 8.89 ± 1.4 8.52 ± 1.9 8.84 ± 1.4 8.83 ± 1.5 8.79 ± 1.6 H (5) = 26.14, 

p < 0.001
Number of male sexual partners (previous 12 months)
 0 663 (10.5) 27 (8.7) 213 (9.8) 120 (10.7) 58 (12.7) 201 (10.7) 44 (11.7) χ2 (10) = 22.91, 

p < 0.05 1–10 partners 3567 (56.5) 177 (57.1) 1186 (54.4) 618 (55.0) 261 (57.1) 1105 (59.2) 220 (58.7)
 > 10 partners 2084 (33.0) 106 (34.2) 781 (35.8) 386 (34.3) 138 (30.2) 502 (30.1) 111 (29.6)

CAI (previous 12 months)
 Yes 3841 (63.4) 201 (67.4) 1381 (66.2) 684 (63.7) 257 (57.8) 1091 (60.9) 227 (62.2) χ2 (5) = 20.62, 

p = 0.001
 No 2217 (36.6) 97 (32.6) 704 (33.8) 389 (36.3) 188 (42.2) 701 (39.1) 138 (37.8)
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their homosexual attraction to others. There was a high level 
of knowledge of HIV (mean score of 8.8 [SD:1.6]).

Overall, all variables included in this analysis—except for 
educational attainment—were found to differ significantly 
across migrant categories. Table 1 shows the descriptive sta-
tistics for all the variables analyzed for this paper.

HIV Testing Experience

Overall, 20.0% of mMSM in our final analytic sample had 
never tested for HIV (N = 1258). Figure 1 presents the 
HIV testing prevalence in the different mMSM catego-
ries. Migrant MSM with a MENA background accounted 
for the highest proportion of those who had never tested 
for HIV (25.0%). The lowest proportions of those who had 
never tested for HIV were observed in mMSM from LA&C 
(16.0%) and SSA (17.0%). The median age of never tested 
mMSM was 26 years (range 14–87).

HIV Testing Recency

Overall, 35.0% of all mMSM included in our study had not 
tested in the 12 months prior to the survey completion. Fig-
ure 1 shows HIV testing recency in the different mMSM 
categories. HIV testing within the previous 12  months 
was reported by 65.0% of mMSM while 15.0% of mMSM 
reported testing longer than 12  months before survey 
completion.

Determinants of HIV Testing

Table 2 presents the univariate logistic regression analy-
ses for predicting ever testing for HIV. Across all mMSM 
categories, higher age was associated with higher odds of 
ever testing for HIV, while other sociodemographic charac-
teristics such as low/moderate educational attainment, and 
being a student presented with lower odds of ever testing 
for HIV. mMSM living in smaller settlements and not self-
identifying as gay had lesser odds of ever testing for HIV 
across all migrant categories except for mMSM from SSA. 
Migrant generation status (second/other generation) was 
only a significant predictor of a lesser likelihood of ever 
testing for HIV in mMSM from SSA. Similarly, unemploy-
ment was associated with a lesser likelihood of testing only 
in mMSM originating from MENA. Migrant MSM from 
MENA, EE and WPR who were struggling financially had a 
lesser likelihood of ever testing for HIV. Not fully disclosing 
homosexual attraction to others was associated with a lesser 
likelihood of ever testing for HIV in all migrant categories 
except for mMSM from SSA. Higher HIV knowledge was 
significantly associated with increased odds of ever test-
ing across all mMSM categories. Sexual behavioral fac-
tors such as having more male sexual partners and CAI in 
the previous 12 months were also significantly associated 
with increased odds of ever being tested for HIV across all 
migrant categories.

Multivariable analyses for each migrant category 
(Table 3 with full model parameters) revealed significant 
associations, and these were found to differ across migrant 

67% 70%
62% 63% 62% 61% 65%

16% 14%

13% 15% 16% 19% 15%

17% 16%
25% 22% 22% 20% 20%

0%

20%

40%

60%

80%

100%

SSA LA&C MENA SEAR EE WPR Overall

<=12 months >12 months Never tested

Fig. 1  HIV testing history among migrant MSM from different world 
regions. SSA sub-Sahara Africa; LA&C Latin America and Carib-
bean; MENA Middle East and North Africa; SEAR South-East Asia 
Region; EE Eastern Europe (i.e., former Soviet Union republics 

including Baltic states); WPR Western Pacific Region excluding Aus-
tralia and New Zealand; Overall: Total (aggregated) group of mMSM 
in study sample
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Table 2  Univariate logistic regression analysis (OR and 95% CI) for predicting ever testing for HIV among mMSM

OR odds ratio; 95% CI 95% confidence intervals in brackets, CAI condomless anal intercourse; SSA sub-Sahara Africa; LA&C Latin America 
and Caribbean; MENA Middle East and North Africa; SEAR South-East Asia Region; EE Eastern Europe (i.e., former Soviet Union republics 
including Baltic states); WPR Western Pacific Region excluding Australia and New Zealand
*p < 0.05, **p < 0.01, ***p < 0.001

SSA LA&C MENA SEAR EE WPR

Age
 Age 1.055***

[1.023,1.087]
1.074***
[1.059,1.089]

1.062***
[1.045,1.080]

1.058***
[1.030,1.088]

1.061***
[1.047,1.076]

1.058***
[1.025,1.092]

Migrant generation status
 1st Ref Ref Ref Ref Ref Ref
 2nd/Other 0.398**

[0.213,0.742]
0.742
[0.525,1.049]

1.096
[0.816,1.471]

1.065
[0.684,1.660]

2.293
[0.614,8.564]

1.103
[0.535,2.277]

Educational attainment
 Low/Med. Educ 0.452*

[0.242,0.844]
0.395***
[0.309,0.506]

0.469***
[0.351,0.627]

0.611*
[0.375,0.995]

0.427***
[0.337,0.541]

0.450**
[0.260,0.780]

 High Educ Ref Ref Ref Ref Ref Ref
Settlement Size: size of city/town of residence
 > 500,000 Ref Ref Ref Ref Ref Ref
 < 500,000 0.578

[0.318,1.052]
0.417***
[0.330,0.529]

0.465***
[0.353,0.611]

0.542**
[0.344,0.856]

0.448***
[0.356,0.562]

0.560*
[0.335,0.934]

Sexual identity
 Gay/Homosexual Ref Ref Ref Ref Ref Ref
 Not gay/homo-

sexual
0.573
[0.315,1.043]

0.368***
[0.288,0.472]

0.595***
[0.445,0.795]

0.493**
[0.306,0.795]

0.388***
[0.304,0.495]

0.460*
[0.250,0.848]

Occupation
 Employed Ref Ref Ref Ref Ref Ref
 Unemployed 0.596

[0.195,1.820]
0.744
[0.489,1.131]

0.337***
[0.216,0.525]

3.751
[0.704,19.985]

0.848
[0.505,1.421]

0.811
[0.243,2.705]

 Student 0.333**
[0.172,0.645]

0.249***
[0.192,0.322]

0.442***
[0.324,0.603]

0.385***
[0.238,0.625]

0.393***
[0.301,0.511]

0.296***
[0.172,0.509]

 Other 0.688
[0.228,2.075]

0.681
[0.380,1.220]

0.770
[0.422,1.405]

1.292
[0.400,4.170]

0.616
[0.369,1.027]

0.487
[0.138,1.722]

Financial status/coping
 (Really) comfort-

able
Ref Ref Ref Ref Ref Ref

 Neutral 0.910
[0.449,1.844]

0.677**
[0.520,0 .882]

0.596**
[0.434,0.819]

0.642
[0.392,1.049]

0.676**
[0.532,0.860]

0.844
[0.466,1.526]

 (Really) Struggling 0.794
[0.385,1.635]

0.849
[0.615,1.174]

0.558**
[0.399,0.781]

1.081
[0.576,2.029]

0.648*
[0.463,0.906]

0.505*
[0.265,0.963]

Disclosure of homosexual attraction (outness)
 Out to all/ > half Ref Ref Ref Ref Ref Ref
 Out to < half/Few/

None
0.654
[0.353,1.212]

0.353***
[0.279,0.448]

0.442***
[0.328,0.596]

0.375***
[0.232,0.604]

0.365***
[0.290,0.460]

0.332***
[0.190,0.578]

HIV testing, treatment and transmission knowledge 
 HIV Knowledge 1.412**

[1.152,1.730]
1.384***
[1.288,1.487]

1.392***
[1.293,1.498]

1.393***
[1.201,1.616]

1.458***
[1.358,1.566]

1.497***
[1.286,1.743]

Number of male sexual partners (previous 12 months)
 0 Ref Ref Ref Ref Ref Ref
 1–10 partners 1.952

[0.801,4.756]
1.787**
[1.282,2.491]

1.810**
[1.216,2.694]

2.769**
[1.530,5.011]

2.868***
[2.105,3.907]

3.056**
[1.566,5.965]

 > 10 partners 3.295* 4.384*** 5.949*** 5.285*** 8.731*** 9.028***
[1.214,8.944] [2.963,6.487] [3.704,9.553] [2.576,10.843] [5.864,13.00] [3.72,21.909]

CAI (previous 12 months)
 No Ref Ref Ref Ref Ref Ref
 Yes 2.826**

[1.535,5.203]
1.769***
[1.394,2.245]

1.942***
[1.469,2.566]

2.120**
[1.337,3.363]

2.392***
[1.906,3.001]

3.296***
[1.940,5.601]
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Table 3  Multivariable logistic regression models (aOR and 95% CI) for predicting ever testing for HIV among mMSM

aOR adjusted odds ratio; 95% CI 95% confidence intervals in brackets; CAI condomless anal intercourse; SSA sub-Sahara Africa; LA&C Latin 
America and Caribbean; MENA Middle East and North Africa; SEAR South-East Asia Region; EE Eastern Europe (i.e., former Soviet Union 
republics including Baltic states); WPR Western Pacific Region excluding Australia and New Zealand
*p < 0.05, **p < 0.01, ***p < 0.001

SSA LA&C MENA SEAR EE WPR
(n = 252) (n = 1902) (n = 951) (n = 398) (n = 1605) (n = 340)

Age
 Age 1.050* 1.030*** 1.044*** 1.022 1.040*** 1.012

[1.006,1.097] [1.013,1.048] [1.021,1.067] [0.988,1.057] [1.022,1.058] [0.969,1.058]
Migrant generation status
 1st Ref Ref Ref Ref Ref Ref
 2nd/Other 0.497

[0.219,1.130]
0.843
[0.554,1.284]

1.218
[0.845,1.754]

1.210
[0.690,2.122]

1.567
[0.390,6.292]

1.514
[0.560,4.090]

Educational attainment
 Low/Med. Educ 0.716

[0.336,1.525]
0.611**
[0.454,0.822]

0.661*
[0.466,0.936]

0.752
[0.421,1.345]

0.669**
[0.503,0.890]

0.529
[0.260,1.075]

 High Educ Ref Ref Ref Ref Ref Ref
Settlement size: size of city/town of residence
 > 500,000 Ref Ref Ref Ref Ref Ref
 < 500,000 0.446*

[0.207,0.963]
0.571***
[0.432,0.755]

0.652**
[0.471,0.902]

0.577*
[0.334,0.997]

0.672**
[0.507,0.890]

0.615
[0.325,1.165]

Sexual identity
 Gay/Homosexual Ref Ref Ref Ref Ref Ref
 Not gay/homosexual 0.722

[0.341,1.530]
0.536***
[0.393,0.731]

0.860
[0.593,1.246]

0.910
[0.496,1.670]

0.571***
[0.418,0.781]

1.114
[0.485,2.558]

Occupation
 Employed Ref Ref Ref Ref Ref Ref
 Unemployed 0.659

[0.174,2.496]
0.759
[0.457,1.260]

0.589
[0.327,1.061]

2.110
[0.367,12.13]

1.250
[0.630,2.482]

1.265
[0.282,5.672]

 Student 0.750
[0.295,1.904]

0.470***
[0.328,0.672]

0.887
[0.575,1.367]

0.548
[0.286,1.051]

0.769
[0.532,1.111]

0.346*
[0.150,0.798]

 Other 0.404
[0.0896,1.821]

0.856
[0.428,1.714]

1.258
[0.578,2.736]

0.680
[0.151,3.052]

0.713
[0.366,1.389]

0.706
[0.129,3.871]

Financial status/coping
 (Really) comfortable Ref Ref Ref Ref Ref Ref
 Neutral 0.937

[0.387,2.267]
0.809
[0.590,1.108]

0.769
[0.525,1.125]

0.828
[0.452,1.514]

0.766
[0.569,1.030]

1.633
[0.729,3.655]

 (Really) Struggling 0.900
[0.356,2.280]

1.384
[0.924,2.073]

1.105
[0.702,1.738]

1.134
[0.503,2.556]

0.793
[0.515,1.220]

0.662
[0.292,1.499]

Disclosure of homosexual attraction (outness)
 Out to all/ > half Ref Ref Ref Ref Ref Ref
 Out to < half/Few/

None
0.952
[0.428,2.120]

0.532***
[0.396,0.715]

0.687*
[0.476,0.992]

0.461*
[0.255,0.835]

0.541***
[0.404,0.723]

0.630
[0.303,1.310]

HIV testing, treatment and transmission knowledge
 HIV Knowledge 1.454**

[1.114,1.897]
1.249***
[1.144,1.363]

1.240***
[1.138,1.352]

1.182
[0.994,1.405]

1.296***
[1.193,1.408]

1.389***
[1.164,1.657]

Number of male sexual partners (previous 12 months)
 0 Ref Ref Ref Ref Ref Ref
 1–10 partners 2.778

[0.805,9.585]
1.254
[0.786,1.999]

1.292
[0.747,2.235]

1.504
[0.683,3.314]

1.715*
[1.130,2.604]

0.774
[0.292,2.053]

 > 10 partners 2.346
[0.588,9.367]

2.190**
[1.277,3.755]

3.125***
[1.634,5.976]

2.311
[0.872,6.125]

4.395***
[2.578,7.491]

2.551
[0.742,8.770]

CAI (previous 12 months)
 No Ref Ref Ref Ref Ref Ref
 Yes 1.791

[0.768,4.180]
1.304
[0.947,1.797]

1.435
[0.994,2.072]

1.434
[0.772,2.666]

1.531**
[1.135,2.066]

2.323*
[1.131,4.771]

 Model χ2(df) 34.96(15)** 236.62(15)*** 135.23(15)*** 43.97(15)*** 236.47(15)*** 52.67(15)***
 Cragg-Uhler/Nagel-

kerke
0.312 0.260 0.261 0.220 0.293 0.361
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categories. Nonetheless, age, settlement size, disclosure of 
homosexual attraction and HIV knowledge were significant 
predictors of ever testing for HIV in most of the migrant 
categories.

Among mMSM from SSA, we observed decreased odds 
of ever testing for HIV only in those living in smaller set-
tlements (aOR 0.45, 95%-CI 0.21–0.96, p < 0.05). Higher 
age (aOR 1.05, 95%-CI 1.01–1.10, p < 0.05) and those 
with higher HIV knowledge (aOR 1.45, 95%-CI 1.11–1.90, 
p < 0.01) were more likely to have tested for HIV.

For mMSM from LA&C, ever testing was less likely 
among those with low/moderate educational attainment 
(aOR 0.61, 95%-CI 0.45–0.82, p < 0.01), living in smaller 
settlements (aOR 0.57, 95%-CI 0.43–0.76, p < 0.001), 
not self-identifying as gay (aOR 0.54, 95%-CI 0.39–0.73, 
p < 0.001), students (aOR 0.47, 95%-CI 0.33–0.67, 
p < 0.001) and those with limited disclosure of homosexual 
attraction (aOR 0.53, 95%-CI 0.40–0.72, p < 0.001). Higher 
age (aOR 1.03, 95%-CI 1.01–1.05, p < 0.001), those with 
higher HIV knowledge (aOR 1.25, 95%-CI 1.14–1.36, 
p < 0.001) and more male sex partners (> 10 partners [aOR 
2.19, 95%-CI 1.28–3.76, p < 0.01]) were more likely to have 
tested for HIV.

Among mMSM from MENA, ever testing for HIV 
was less likely in those with low/moderate educational 
attainment (aOR 0.66, 95%-CI 0.47–0.94, p < 0.05), liv-
ing in smaller settlements (aOR 0.65, 95%-CI 0.47–0.90, 
p < 0.01), and limited disclosure of homosexual attraction 
(aOR 0.69, 95%-CI 0.48–0.99, p < 0.05). Similar to mMSM 
from LA&C, mMSM from MENA with higher age (aOR 
1.04, 95%-CI 1.02–1.07, p < 0.001), higher HIV knowledge 
(aOR 1.24, 95%-CI 1.14–1.35, p < 0.001), and more male 
sex partners (> 10 partners [aOR 3.13, 95%-CI 1.63–5.98, 
p < 0.001]) were also more likely to have ever tested for HIV.

Migrant MSM from SEAR living in smaller settlements 
(aOR 0.58, 95%-CI 0.33–0.99, p < 0.05) and with limited 
disclosure of homosexual attraction (aOR 0.46, 95%-CI 
0.26–0.84, p < 0.05) were less likely to have ever tested for 
HIV.

Among mMSM from EE, ever testing for HIV was less 
likely among those with low/moderate educational attain-
ment (aOR 0.67, 95%-CI 0.50–0.89, p < 0.01), living in 
smaller settlements (aOR 0.67, 95%-CI 0.51–0.89, p < 0.01), 
not self-identifying as gay (aOR 0.57, 95%-CI 0.42–0.78, 
p < 0.001) and limited disclosure of homosexual attraction 
(aOR 0.54, 95%-CI 0.40–0.72, p < 0.001). On the other 
hand, higher age (aOR 1.04, 95%-CI 1.02–1.06, p < 0.001), 
higher knowledge of HIV (aOR 1.30, 95%-CI 1.19–1.41, 
p < 0.001), 1–10 male sex partners (aOR 1.72, 95%-CI 
1.13–2.60, p < 0.05), > 10 male sex partners (aOR 4.40, 
95%-CI 2.58–7.49, p < 0.001), and those who reported CAI 
in the previous 12 months (aOR 1.53, 95%-CI 1.13–2.06, 
p < 0.01) had higher odds of ever testing for HIV.

Lastly, mMSM from WPR who were students (aOR 0.35, 
95%-CI 0.15–0.80, p < 0.05) were less likely to have ever 
tested for HIV. Higher knowledge of HIV (aOR 1.39, 95%-
CI 1.16–1.66, p < 0.001) and CAI in the previous 12 months 
(aOR 2.32, 95%-CI 1.13–4.77, p < 0.05) was associated with 
increased odds of ever testing for HIV.

Discussion

Using data from the EMIS-2017 survey, we investigated 
HIV testing prevalence and recency in mMSM residing in 
10 European countries, after which we further explored the 
determinants of HIV testing in mMSM from SSA in compar-
ison to mMSM from other regions included in the study. To 
the best of our knowledge, no previous study has explored 
the determinants of HIV testing in mMSM from SSA and 
the differential impact of these determinants across mMSM 
categories in these ten European countries.

Our results showed that, overall, one in five (20%) 
mMSM included in our analysis had never been tested for 
HIV, a similar proportion as reported in the overall Euro-
pean sample [54]. By contrast, there was a higher propor-
tion of recent testing (previous 12 months) among mMSM 
in our study compared to the European sample (65% vs. 
56%). Furthermore, of those ever tested,15% of mMSM 
had not tested in the 12 months prior to survey comple-
tion. Additionally, our data confirms the determinants of 
never testing for HIV reported in previous literature among 
non-migrant MSM [51–53, 61] such as lower age, lower 
educational attainment, residence in smaller settlements, 
not identifying as gay, being a student, limited disclosure 
of homosexual attraction to others, lower HIV knowledge, 
lower numbers of male sexual partners and less CAI in the 
previous 12 months. Although our findings are the same 
as in non-migrant MSM, our analytic approach addresses 
methodological limitations in past studies regarding the cat-
egorization of migration background and provides a more 
specific assessment of the determinants of HIV testing in the 
different mMSM categories residing in Europe which can 
inform the development of interventions to increase testing 
uptake among mMSM.

We found a higher prevalence of testing in mMSM from 
SSA than in other mMSM categories except for mMSM 
from LA&C, and this finding can possibly be explained 
by the higher perception of risk due to higher prevalence 
of HIV in SSA (and LA&C) countries. Furthermore, this 
may be reflective of mMSM from SSA proactively seek-
ing opportunities for testing, in addition to the acceptance 
of testing when initiated by healthcare providers. Moham-
med and colleagues [62], in their study investigating the fre-
quency and correlates of HIV test refusal at sexual health 
clinics in UK, reported that SSA mMSM were less likely to 
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refuse testing for HIV compared to other SSA heterosex-
ual migrants. Lastly, this finding can also be a result of the 
cumulative effect of testing and prevention campaigns tar-
geting SSA and MSM communities in Europe. HIV testing 
prevalence observed in all mMSM categories in this study 
ranged between 75 and 84% and may be a result of better 
access to MSM-relevant and competent services. However, 
this can also arise from a sampling bias in the survey, which 
attracted more highly educated individuals (68% of our ana-
lytic sample were highly educated).

It is worth highlighting that the proportion of those last 
tested for HIV more than 12 months ago in this study is 
lower than reported from other studies done in Germany 
[61] and Australia [63] and could be suggestive of higher 
recent HIV testing (previous 12 months) among mMSM 
compared to non-migrant MSM. This is consistent with our 
finding of higher recent testing in mMSM compared to the 
overall European sample [54], and a UK study reporting that 
mMSM were more likely than non-migrant MSM to have 
received an HIV test in the previous 12 months [29]. Despite 
these findings, the profiles of untested mMSM in this study 
who may be at risk for HIV remains a valid source for con-
cern and aligns with literature reporting condomless anal 
intercourse [64], substance use [23], and low knowledge of 
testing opportunities for HIV testing [54, 64] in mMSM who 
have never tested for HIV. A noteworthy finding in our study 
is the lower testing prevalence among mMSM from MENA, 
which may be due to religious and cultural norms around 
sexuality, and which may act as a barrier to accessing HIV 
testing and prevention services. Notably, 60% of mMSM 
from MENA countries did not fully disclose their homosex-
ual attraction to others. Our finding of a higher proportion 
of limited disclosure and lower proportion of HIV testing 
in this mMSM category reflects findings from past research 
reporting high levels of never testing for HIV among mMSM 
from MENA who were not comfortable with disclosing 
sexual orientation to healthcare providers [64]. Contrary to 
our expectations, the proportion of limited disclosure was 
much lower in other mMSM categories (36–53%) and may 
be partly responsible for the lower proportion of untested 
mMSM in these categories.

Given our comparative approach to assessing the deter-
minants of HIV testing in mMSM from SSA and compar-
ing with mMSM from other regions, we identified varying 
salient similarities and differences in the determinants of 
HIV testing between mMSM from SSA and mMSM from 
other regions. First, our analysis shows that higher age 
increased odds of ever testing for HIV in most mMSM 
categories and is consistent with previous research done 
within [41–43, 52] and outside Europe [63, 65]. This may 
be attributed to a lack of accessible services including 

challenges in designing age-appropriate programs for 
young (migrant) MSM. While testing opportunities may 
increase over time in older mMSM compared to younger 
mMSM, this finding has implications for the current 
regional epidemiological context. As young MSM dispro-
portionately contribute to new HIV diagnoses in Europe 
[66], this demands attention. Younger mMSM may not 
be well equipped in navigating and accessing relevant 
testing and prevention services [44]. Other barriers may 
also be related to the non-disclosure of homosexual attrac-
tion, perceived stigma, and lack of young or youth MSM 
friendly services, especially in smaller settlements [44]. 
Consistent with previous research [41, 42, 52, 53], our 
analysis also shows that mMSM from LA&C, MENA and 
EE with lower educational attainment were significantly 
less likely to have ever tested for HIV. Diaz and colleagues 
[67] reported that Latin-American and African MSM with 
lower educational attainment were more likely to be undi-
agnosed and present late for HIV care. This may suggest a 
lack of knowledge about HIV, limited information on test-
ing services or facilities, and poor language proficiency/
skills [40, 67–70] among individuals with lower educa-
tional attainment. Additionally, we also identified those 
living in smaller settlements (mMSM from SSA, LA&C, 
MENA, SEAR and EE) as being less likely to have ever 
tested for HIV. mMSM living in smaller settlements may 
experience access challenges due to lack of proximity to 
testing and prevention services [41, 43] including access 
to related information [71]. In addition, this may also be 
linked to the lower perception of HIV risk among those 
living in smaller settlements or rural areas [65, 72]. Lastly, 
those living in non-urban settings may encounter access 
barriers based on the stigma related to same-sex sexual 
behavior because of residence in more homonegative envi-
ronments as compared to those living in larger/urban set-
tlements where non-heteronormativity may be accepted 
[72–74]. Our data also shows that mMSM from LA&C, 
MENA, SEAR and EE shared several other similar signifi-
cant determinants of HIV testing which were not observed 
in other mMSM categories. Those not identifying as gay 
(LA&C and EE) and not fully disclosing their homosexual 
attraction (LA&C, MENA, SEAR and EE) were less likely 
to be tested, and this is in line with existing evidence [29, 
42, 43, 53, 61]. However, interestingly, sexual identity 
and disclosure of homosexual attraction was not associ-
ated with HIV testing in mMSM from SSA in our univari-
ate and multivariate analyses, and this may be suggestive 
of testing regardless of sexual identity, attraction and the 
disclosure of homosexual attraction, possibly as a result of 
a high perception of HIV risk due to migration from high 
HIV prevalence settings.
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We found that a higher knowledge of HIV significantly 
increased the odds for HIV testing in all mMSM catego-
ries and this further reinforces the relevance of knowledge 
as a vital component to increasing HIV testing uptake for 
key and vulnerable populations such as mMSM. Low HIV 
knowledge can compromise HIV risk perception, enhance 
risky sexual behavior and limit utilization of HIV testing 
and prevention services [52, 67, 75]. On the other hand, 
higher HIV knowledge could also be a result of information 
acquired during testing. However, the temporal sequence or 
direction of association between HIV knowledge and testing 
could not be ascertained due to the cross-sectional design of 
EMIS. Regardless, it is important to emphasize that knowl-
edge is not the only determinant of HIV testing behavior and 
intervention developers should not assume that information 
provision is sufficient to improve HIV testing behavior in 
mMSM. We also observed that only mMSM from LA&C 
and WPR who were students were less likely to have ever 
tested for HIV. Lastly, with regards to sexual behavior, our 
analysis shows that mMSM from LA&C, MENA and EE 
with higher numbers of male sexual partners and mMSM 
from EE and WPR who had CAI in the previous 12 months 
were more likely to have tested for HIV, thus pointing to the 
awareness of the risk associated with these behaviors. How-
ever, this was not seen in mMSM from SSA, and may be 
indicative of testing for HIV regardless of sexual behavior. 
Findings from this study suggest a complex interplay of indi-
vidual and contextual factors acting as barriers to HIV test-
ing. For most of the mMSM categories, sociodemographic 
and sexual behavioral factors including HIV knowledge 
played a role in the likelihood of ever testing for HIV, with 
the exception of mMSM from SSA and SEAR for whom no 
significant associations between sexual behavioral factors 
and ever testing for HIV were found.

Strength and Limitations

The strengths of this study include the relatively larger sub-
sample of mMSM from SSA and other world regions resid-
ing in ten different European countries. To our knowledge, 
the EMIS survey remains the largest data source of mMSM 
in Europe. Another strength is our approach to disaggregat-
ing mMSM into different categories based on their region 
of origin and the inclusion of migrant generation status. Our 
methodological approach to mMSM categorization contrib-
utes to the nascent literature on HIV testing among mMSM 
in Europe and extends our understanding of the determinants 
of HIV testing and provides new insight into the differences 
in determinants of HIV testing among mMSM in Europe 

including potential target profiles for HIV testing and pre-
vention engagement. Lastly, another strength is the use of 
a multivariable approach and penalized logistic regression 
method for mMSM categories with relatively small sam-
ple sizes to minimize the chances of unreliable and biased 
estimates.

Findings from this study are nonetheless subject to some 
limitations. First, we recognize that our approach to the 
categorization of mMSM into WHO regional groups may 
obscure certain ethnic characteristics or differences within 
categories, but this could not be solved due to a number 
of practical reasons, for example high heterogeneity within 
categories, potentially leading to small subsample sizes. 
Nonetheless, our study approach is an improvement on 
gaps previously highlighted in past studies using different 
proxies for migrancy in the European region [41–45]. Fine 
grain (detailed) categorization of mMSM may be more fit-
ting and applicable to country-level or local studies. Second, 
the cross-sectional design of this study limits our efforts 
to assessing associations rather than determining causality. 
Furthermore, given that data were self-reported, there may 
be recall and social desirability bias present. However, we 
consider social desirability bias to be relatively minimal 
because the study was conducted online and anonymously. 
Third, despite the large total sample size and use of social 
networks for participant recruitment, this study may not be 
representative of mMSM in the selected countries. Partici-
pants included in our study sample were mostly highly edu-
cated, employed, and comfortable financially. Migrant MSM 
with low social media and internet presence or use, and 
those experiencing severe economic hardship may not have 
participated in the EMIS-2017 survey. Lastly, for our analy-
sis, we did not include individual country of residence in our 
logistic regression models because of small subsample sizes 
for some migrant categories. Hence, our analysis is based 
solely on a shared characteristics perspective. It is important 
to highlight that ethnic-racial disparities can differ from one 
geographical region or country to the other [76]. Similarly, 
we did not include the length of time (years) of residence in 
the county in our analysis due to small subsample sizes, as 
previously mentioned. However, it is important to highlight 
that this may have implications for the levels of integration, 
acculturation, HIV-related knowledge, awareness of testing 
opportunities, access to services, and health-seeking behav-
ior among mMSM [6, 40, 46]. Despite these limitations, we 
believe that this study can be of benefit in further developing 
research studies looking to conduct in-depth assessment of 
the determinants and mechanisms underlying HIV testing in 
the different categories of mMSM.
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Recommendations for Practice and Future Research

Based on our findings, we recommend three strategies to 
enhance HIV testing uptake among mMSM in Europe. 
First, HIV testing and prevention efforts should target 
the following mMSM subgroups: young mMSM, mMSM 
residing in smaller settlements, mMSM with lower edu-
cational attainment, and mMSM who are students. Sec-
ond, there is a critical need for tailored HIV education and 
awareness in mMSM target profiles previously outlined, 
and this may require the use of cultural and linguistically 
competent strategies such as bilingual/bicultural staff or 
cultural mediators in providing information [77] and use 
of culturally appropriate communication tools like comic 
books, proverbs, theater and drama in multiple languages 
[78]. Clearly, proactive and meaningful engagement, and 
shared decision-making with mMSM should be central to 
the development of relevant HIV testing and prevention 
tools, strategies, and interventions. Third, we recommend 
that HIV service providers consider different tailored 
approaches to increase the accessibility and acceptability 
of services offered to mMSM. For this to yield the needed 
results and impact, these services need to be low-threshold, 
non-judgmental, MSM-friendly, and culturally appropriate 
for the different categories of mMSM. Furthermore, there 
is a need for healthcare providers to create opportunities 
for facilitating and supporting the disclosure of same-sex 
attraction in mMSM to enhance access to relevant testing 
and prevention services.

Our findings also provide avenues for future research. 
First, in-depth (qualitative) studies investigating the barriers 
and facilitators of HIV testing among the different mMSM 
categories are needed to better understand factors influenc-
ing HIV testing. This can further contextualize the determi-
nants of HIV testing for each individual local context. Sec-
ond, additional studies investigating factors influencing HIV 
testing among mMSM living in small cities, towns and non-
urban areas should be conducted as they can inform upcom-
ing national strategic planning processes and ensure effective 
health resource allocation. Third, HIV testing recency and 
patterns (history) across the different mMSM categories in 
different settings should be taken into consideration in future 
studies as this can further enable the identification of which 
mMSM should be prioritized for HIV testing and prevention 
interventions. This should also involve the identification of 
specific HIV testing and prevention needs, including best 
approaches for reaching key mMSM subgroups. Lastly, there 
is a need for more community-driven research including 
improvement in data collection, especially among mMSM 
from SSA. Further improvement of the approach used in our 
study to disaggregate mMSM categories in country-level 

studies is required, as local contexts may differ from country 
to country.

Conclusion

We sought to assess HIV testing prevalence and recency 
and explore the differences in the determinants of HIV test-
ing in mMSM from SSA and mMSM from other regions. 
Our data shows a higher prevalence of HIV testing in 
mMSM from SSA than in other mMSM categories (except 
for mMSM from LA&C), with a significant proportion of 
mMSM still untested for HIV who may potentially engage 
in sexual behavior that puts them at risk of transmitting or 
acquiring HIV. Furthermore, compared to mMSM from 
other regions, our analyses suggests that MSM from SSA 
test for HIV regardless of sexual identity and behavior, and 
the disclosure of homosexual attraction. Taken together, our 
analysis provides evidence that, overall, the determinants 
of ever testing for HIV are largely the same as reported in 
non-migrant MSM. Nonetheless, these determinants vary 
across the different migrant categories which suggests that 
a “one size fits all” approach to HIV testing and prevention 
for all mMSM is unlikely to improve HIV testing uptake. 
Furthermore, we identified important sociodemographic and 
behavioral determinants for targeted HIV testing and preven-
tion interventions among mMSM. Increasing HIV testing 
uptake among never-tested mMSM remains key to attaining 
the 95–95-95 UNAIDS targets in European countries yet 
to do so. It is imperative that mMSM are not left behind in 
national, regional and global HIV response efforts.

Annex

See Tables 4, 5, 6, 7

Table 4  Migrant MSM from 
SSA by country of residence 
prior to migration background 
categorization

SSA sub-Sahara Africa

Country of residence SSA

Belgium 28
France 113
Germany 58
Greece 4
Italy 18
Netherlands 25
Portugal 85
Spain 16
Switzerland 11
United Kingdom 215
Total (N) 573
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Table 5  Participant (mMSM) country of origin

SSA sub-Sahara Africa; LA&C Latin America and Caribbean; MENA Middle East and North Africa; SEAR South-East Asia Region; EE Eastern 
Europe (i.e., former Soviet Union republics including Baltic states); WPR Western Pacific Region excluding Australia and New Zealand

Region Participant country of origin

SSA Angola, Belgium, Benin, Botswana, Burkina Faso, Burundi, Cameroon
Cape Verde, Central African Republic, Chad, Comoros, Congo—Kinshasa
Congo—Brazzaville, Equatorial Guinea, Eritrea, Ethiopia, Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast, Kenya, Liberia, Mada-

gascar, Mali, Mauritania, Mauritius, Mozambique, Namibia, Nigeria, Rwanda, Senegal, Sierra Leone, South Africa, Tanzania, Togo, 
Uganda, Zambia, Zimbabwe

LA&C Antigua and Barbuda, Argentina, Bahamas, Barbados, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominica, Dominican 
Republic, Ecuador, El Salvador, France Overseas Departments, Territories and Collectivities, Guatemala, Guyana, Haiti, Honduras, 
Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Puerto Rico, Saint Lucia, Suriname, Trinidad and Tobago, Uruguay, Venezuela

MENA Afghanistan, Algeria, Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Pakistan, Palestine, Qatar, 
Saudi Arabia, Syria, Tunisia, Turkey, United Arab Emirates, Yemen

SEAR Bangladesh, India, Indonesia, Malaysia, Maldives, Singapore, Sri Lanka, Thailand, Timor-Leste
EE Armenia, Azerbaijan, Belarus, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Hungary, Kazakhstan, Kyrgyzstan, Latvia, Lithu-

ania, Moldova, Poland, Romania, Russia (Russian Federation), Slovakia, Slovenia, Tajikistan, Turkmenistan, Ukraine, Uzbekistan
WPR Brunei, Cambodia, China, Indonesia, Japan, South Korea, Laos, Malaysia, Mongolia, Philippines, Singapore, Solomon Islands, Taiwan, 

Vanuatu, Vietnam

Table 6  All migrant MSM (1st 
and 2nd/other generation) by 
country of residence across the 
10 countries included in the 
analysis, and by WHO region 
of origin

SSA sub-Sahara Africa; LA&C Latin America and Caribbean; MENA Middle East and North Africa; SEAR 
South-East Asia Region; EE, Eastern Europe (i.e., former Soviet Union republics including Baltic states); 
WPR Western Pacific Region excluding Australia and New Zealand

Country of residence SSA LA&C MENA SEAR EE WPR Total (N)

Belgium 14 55 58 12 71 13 223
France 83 184 290 57 87 55 756
Germany 33 231 387 90 669 67 1477
Greece 2 6 31 1 48 0 88
Italy 15 171 74 14 125 29 428
Netherlands 17 80 63 64 99 22 345
Portugal 46 145 3 5 19 2 220
Spain 9 1051 43 9 140 17 1269
Switzerland 7 69 31 19 72 13 211
United Kingdom 85 189 145 187 542 157 1305
Total (N) 311 2181 1125 458 1872 375 6322

Table 7  Multivariable logistic regression models (aOR and 95% CI) for predicting ever testing for HIV among mMSM excluding participants 
with discrepant data

SSA LA&C MENA SEAR EE WPR
(n = 214) (n = 1621) (n = 801) (n = 362) (n = 1420) (n = 294)

Age
 Age 1.051*

[1.000,1.104]
1.036***
[1.017,1.054]

1.049***
[1.023,1.075]

1.023
[0.988,1.060]

1.038***
[1.020,1.057]

0.994
[0.950,1.040]

Migrant generation status
 1st Ref Ref Ref Ref Ref Ref
 2nd/Other 0.461

[0.185,1.153]
0.846
[0.544,1.317]

1.070
[0.724,1.581]

1.143
[0.638,2.049]

1.344
[0.325,5.553]

1.511
[0.550,4.147]
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Table 7  (continued)

aOR adjusted odds ratio; 95% CI 95% confidence intervals in brackets; CAI condomless anal intercourse; SSA sub-Sahara Africa; LA&C Latin 
America and Caribbean; MENA Middle East and North Africa; SEAR South-East Asia Region; EE Eastern Europe (i.e., former Soviet Union 
republics including Baltic states); WPR Western Pacific Region excluding Australia and New Zealand
*p < 0.05, **p < 0.01, ***p < 0.001

SSA LA&C MENA SEAR EE WPR
(n = 214) (n = 1621) (n = 801) (n = 362) (n = 1420) (n = 294)

Educational attainment
 Low/Med. Educ 0.726

[0.318,1.654]
0.583***
[0.424,0.803]

0.723
[0.493,1.061]

0.708
[0.389,1.291]

0.703*
[0.520,0.951]

0.553
[0.258,1.184]

 High Educ Ref Ref Ref Ref Ref Ref
Settlement size: size of city/town of residence
 > 500,000 Ref Ref Ref Ref Ref Ref
 < 500,000 0.483

[0.206,1.131]
0.557***
[0.413,0.751]

0.639*
[0.448,0.913]

0.545*
[0.308,0.962]

0.624**
[0.463,0.843]

0.597
[0.302,1.182]

Sexual identity
 Gay/Homosexual Ref Ref Ref Ref Ref Ref
 Not gay/homo-

sexual
0.813
[0.353,1.874]

0.541***
[0.387,0.757]

0.816
[0.541,1.230]

0.921
[0.490,1.730]

0.529***
[0.378,0.740]

0.962
[0.396,2.333]

Occupation
 Employed Ref Ref Ref Ref Ref Ref
 Unemployed 0.764

[0.177,3.298]
0.772
[0.452,1.319]

0.650
[0.337,1.253]

1.838
[0.314,10.74]

1.220
[0.590,2.523]

0.947
[0.216,4.155]

 Student 0.799
[0.283,2.251]

0.465***
[0.317,0.682]

0.965
[0.602,1.548]

0.597
[0.303,1.177]

0.672*
[0.456,0.991]

0.221**
[0.0875,0.558]

 Other 0.373
[0.0678,2.046]

0.708
[0.335,1.497]

1.080
[0.473,2.466]

0.657
[0.144,2.999]

0.653
[0.326,1.308]

0.740
[0.133,4.108]

Financial status/coping
 (Really) comfort-

able
Ref Ref Ref Ref Ref Ref

  Neutral 0.755
[0.282,2.023]

0.860
[0.614,1.204]

0.709
[0.469,1.074]

0.865
[0.463,1.617]

0.788
[0.575,1.080]

1.894
[0.799,4.491]

 (Really) Struggling 0.878
[0.309,2.497]

1.541
[0.996,2.384]

1.094
[0.667,1.797]

1.474
[0.605,3.590]

0.895
[0.561,1.427]

0.653
[0.275,1.554]

Disclosure of homosexual attraction (outness)
 Out to all/ > half Ref Ref Ref Ref Ref Ref
 Out to < half/Few/

None
0.836
[0.351,1.988]

0.527***
[0.384,0.724]

0.591**
[0.397,0.879]

0.437**
[0.235,0.812]

0.592***
[0.436,0.806]

0.579
[0.265,1.265]

HIV testing, treatment and transmission knowledge
 HIV Knowledge 1.379*

[1.008,1.888]
1.250***
[1.135,1.376]

1.275***
[1.157,1.406]

1.189
[0.992,1.423]

1.329***
[1.210,1.459]

1.346**
[1.115,1.624]

Number of male sexual partners (previous 12 months)
 0 Ref Ref Ref Ref Ref Ref
 1–10 partners 2.765

[0.769,9.936]
1.132
[0.701,1.829]

1.257
[0.711,2.222]

1.559
[0.692,3.509]

1.730*
[1.130,2.647]

0.744
[0.268,2.063]

 > 10 partners 2.273
[0.536,9.640]

2.169**
[1.229,3.829]

3.273***
[1.625,6.594]

2.463
[0.904,6.712]

4.711***
[2.686,8.261]

2.202
[0.619,7.838]

CAI (previous 12 months)
 No Ref Ref Ref Ref Ref Ref
 Yes 2.074

[0.816,5.269]
1.261
[0.897,1.772]

1.354
[0.908,2.020]

1.484
[0.777,2.834]

1.526**
[1.111,2.098]

2.060
[0.958,4.429]

 Model χ2(df) 
28.07(15)*

28.07(15)* 218.58(15)*** 124.03(15)*** 42.50(15)*** 218.87(15)*** 45.95(15)***

 Cragg-Uhler/Nagel-
kerke

0.314 0.282 0.292 0.234 0.309 0.367



503AIDS and Behavior (2024) 28:488–506 

Acknowledgements EMIS-2017 was coordinated by 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 @ Sigma Research (LSHTM): Dr Axel J. Schmidt, Dr Ford 
Hickson; David Reid, and Peter Weatherburn; in association with Dr 
Ulrich Marcus and Susanne B. Schink @ RKI. We thank all our part-
ners for being part of something huge. The following list acknowledges 
all partners in EMIS 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 organization. The order (if available) is: main NGO 
partner, other NGO partners, academic partners, governmental part-
ners, individuals. Europe: PlanetRomeo, European AIDS Treatment 
Group (EATG), Eurasian Coalition on Male Health (ECOM), Euro-
pean Centre for Disease Prevention and Control (ECDC), European 
Monitoring Centre for Drugs & Drug Addiction (EMCDDA), European 
Commission (DG SANTE). BE: SENSOA, exaequo, Observatoire du 
SIDA et des sexualités, Sciensano. CH: Swiss AIDS Federation, Can-
tonal Hospital St. Gallen, Centre Hospitalier Universitaire Vaudois, 
University Hospital Zurich, Swiss Federal Office of Public Health. 
DE: Deutsche AIDS-Hilfe, Robert Koch Institute, BZgA, Dr Michael 
Bochow, Dr Richard Lemke. ES: Stop Sida, CEEISCAT, Ministerio 
de Sanidad. FR: AIDES, Coalition PLUS, SexoSafe, Santé Publique 
France, INSERM. GR: Ath Checkpoint, Thess Checkpoint; Positive 
Voice. IT: Arcigay, Fondazione LILA Milano ONLUS, University of 
Verona, Dr Raffaele Lelleri. NL: Results in Health, Maastricht Uni-
versity, Amsterdam Pink Panel, Soa Aids Nederland, Rutgers, Dr Wim 
Vanden Berghe, Marije Veenstra. PT: GAT Portugal, CheckpointLX, 
Associação ABRAÇO, rede ex aequo, SexED, dezanove, ILGA Portu-
gal, Trombeta Bath, ISPUP. UK: Terrence Higgins Trust, NAM, PrEP-
ster, Antidote, Horizon Drugs and Alcohol Support, LGBT Founda-
tion, 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.

Author Contributions OS, AJS, PM, DRC, SD, PW and KJJ contrib-
uted to the analytic conception and design of this paper. AJS and PW 
executed EMIS-2017. AJS curated the data. PM, DRC, SD, and KJJ 
supported the planning and promotion of EMIS-2017. OS performed 
material preparation (migrant background categorization and coding) 
under guidance of AJS, PW and KJJ and data analysis under the super-
vision of KJJ, guidance of SES, and mentorship of AJS. All authors 
were involved in data interpretation. OS wrote the first draft of the man-
uscript and all authors commented on, and edited, multiple versions 
of the manuscript. All authors read and approved the final manuscript.

Funding EMIS-2017 was carried out as part of ESTICOM, under the 
service contract 2015 71 01 with The Consumers, Health, Agriculture 
and Food Executive Agency (Chafea), acting under powers delegated 
by the Commission of the European Union. The contract arises from 
the Call for tender No Chafea/2015/Health/38.

Data Availability Available on request to coordinator@emis-project.eu.

Code availability Not applicable.

Declarations 

Conflicts of interest Authors have no relevant financial or non-finan-
cial interests to disclose.

Ethical Approval EMIS-2017 received a favorable ethical opinion from 
the Observational Research Ethics Committee at the London School 
of Hygiene and Tropical Medicine (review reference 14421/RR/8805) 
on 31 July 2017.

Consent to Participate All participants gave informed consent to be 
involved in EMIS-2017.

Consent for Publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. UNAIDS. 90-90-90. An ambitious treatment target to help end the 
AIDS epidemic [Internet]. Geneva, Switzerland: UNAIDS. 2014. 
Available from: https:// www. unaids. org/ sites/ defau lt/ files/ media_ 
asset/ 90- 90- 90_ en. pdf. Accessed 15 Nov 2022.

 2. UNAIDS. End inequalities. End AIDS. Global AIDS strategy 
2021–2026 [Internet]. Geneva, Switzerland: UNAIDS. 2021. 
Available from: https:// www. unaids. org/ sites/ defau lt/ files/ media_ 
asset/ global- AIDS- strat egy- 2021- 2026_ en. pdf. Accessed 15 Nov 
2022.

 3. World Health Organization. Regional office for Europe & Euro-
pean Centre for Disease Prevention and Control. HIV-AIDS 
surveillance in Europe 2022 - 2021 data [Internet]. Copenha-
gen: WHO Regional Office for Europe. 2022. Available from: 
https:// www. who. int/ europe/ publi catio ns/i/ item/ 97892 89058 636. 
Accessed 20 Dec 2022.

 4. Hernando V, Alvárez-del Arco D, Alejos B, Monge S, Amato-
Gauci AJ, Noori T, et al. HIV Infection in Migrant Populations 
in the European Union and European Economic Area in 2007–
2012: an epidemic on the move. J Acquir Immune Defic Syndr. 
2015;70(2):204–11. https:// doi. org/ 10. 1097/ QAI. 00000 00000 
000717.

 5. Del Amo J, Perez-Cachafeiro S, Hernando V, González C, Jarrín 
I, Bolúmar F. Migrant health: epidemiology of HIV and AIDS in 
migrant communities and ethnic minorities in EU/EEA countries 
[Internet]. 2010. Available from: http:// ecdc. europa. eu/ en/ publi 
catio ns/ Publi catio ns/ 0907_ TER_ Migra nt_ health_ HIV_ Epide 
miolo gy_ review. pdf. Accessed 15 Nov 2022.

 6. Fakoya I, Álvarez-Del Arco D, Monge S, Copas AJ, Gennotte 
AF, Volny-Anne A, et al. HIV testing history and access to treat-
ment among migrants living with HIV in Europe. J Int AIDS Soc. 
2018;21(Suppl):e25123. https:// doi. org/ 10. 1002/ jia2. 25123.

 7. Fakoya I, Álvarez-del Arco D, Woode-Owusu M, Monge S, 
Rivero-Montesdeoca Y, Delpech V, et al. A systematic review of 
post-migration acquisition of HIV among migrants from coun-
tries with generalised HIV epidemics living in Europe: implica-
tions for effectively managing HIV prevention programmes and 
policy. BMC Public Health. 2015;15:561. https:// doi. org/ 10. 1186/ 
s12889- 015- 1852-9.

 8. Strömdahl S, Liljeros F, Thorson AE, Persson KI, Forsberg BC. 
HIV testing and prevention among foreign-born men who have sex 
with men: an online survey from Sweden. BMC Public Health. 
2017;17(1):139. https:// doi. org/ 10. 1186/ s12889- 016- 3992-y.

http://creativecommons.org/licenses/by/4.0/
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://www.unaids.org/sites/default/files/media_asset/global-AIDS-strategy-2021-2026_en.pdf
https://www.unaids.org/sites/default/files/media_asset/global-AIDS-strategy-2021-2026_en.pdf
https://www.who.int/europe/publications/i/item/9789289058636
https://doi.org/10.1097/QAI.0000000000000717
https://doi.org/10.1097/QAI.0000000000000717
http://ecdc.europa.eu/en/publications/Publications/0907_TER_Migrant_health_HIV_Epidemiology_review.pdf
http://ecdc.europa.eu/en/publications/Publications/0907_TER_Migrant_health_HIV_Epidemiology_review.pdf
http://ecdc.europa.eu/en/publications/Publications/0907_TER_Migrant_health_HIV_Epidemiology_review.pdf
https://doi.org/10.1002/jia2.25123
https://doi.org/10.1186/s12889-015-1852-9
https://doi.org/10.1186/s12889-015-1852-9
https://doi.org/10.1186/s12889-016-3992-y


504 AIDS and Behavior (2024) 28:488–506

 9. Alvarez-del Arco D, Fakoya I, Thomadakis C, Pantazis N, 
Touloumi G, Gennotte AF, et  al. High levels of postmigra-
tion HIV acquisition within nine European countries. AIDS. 
2017;31(14):1979–88. https:// doi. org/ 10. 1097/ QAD. 00000 00000 
001571.

 10. Marty L, Van Beckhoven D, Ost C, Deblonde J, Costagliola D, 
Sasse A, et al. Estimates of the HIV undiagnosed population in 
Belgium reveals higher prevalence for MSM with foreign nation-
ality and for geographic areas hosting big cities. J Int AIDS Soc. 
2019;22(8): e25371. https:// doi. org/ 10. 1002/ jia2. 25371.

 11. Reyes-Uruena JM, Campbell CNJ, Vives N, Esteve A, Ambrosioni 
J, Tural C, et al. Estimating the HIV undiagnosed population in 
Catalonia, Spain: descriptive and comparative data analysis to 
identify differences in MSM stratified by migrant and Spanish-
born population. BMJ Open. 2018;8(2): e018533. https:// doi. org/ 
10. 1136/ bmjop en- 2017- 018533.

 12. Marty L, Cazein F, Panjo H, Pillonel J, Costagliola D, Supervie V, 
et al. Revealing geographical and population heterogeneity in HIV 
incidence, undiagnosed HIV prevalence and time to diagnosis to 
improve prevention and care: estimates for France. J Int AIDS 
Soc. 2018;21(3): e25100. https:// doi. org/ 10. 1002/ jia2. 25100.

 13. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour 
MC, Kumarasamy N, et al. Prevention of HIV-1 infection with 
early antiretroviral therapy. N Engl J Med. 2011;365(6):493–505. 
https:// doi. org/ 10. 1056/ NEJMo a1105 243.

 14. Nikolopoulos GK, Christaki E, Paraskevis D, Bonovas S. Pre-
exposure prophylaxis for HIV: evidence and perspectives. Curr 
Pharm Des. 2017;23(18):2579–91. https:// doi. org/ 10. 2174/ 13816 
12823 66617 03291 45053.

 15. Scott-Sheldon LA, Carey MP, Carey KB, Cain D, Simbayi LC, 
Mehlomakhulu V, et al. HIV testing is associated with increased 
knowledge and reductions in sexual risk behaviours among men in 
Cape Town, South Africa. Afr J AIDS Res. 2013;12(4):195–201. 
https:// doi. org/ 10. 2989/ 16085 906. 2013. 863219.

 16. Fox J, White PJ, Macdonald N, Weber J, McClure M, Fidler S, 
et al. Reductions in HIV transmission risk behaviour following 
diagnosis of primary HIV infection: a cohort of high-risk men 
who have sex with men. HIV Med. 2009;10(7):432–8. https:// doi. 
org/ 10. 1111/j. 1468- 1293. 2009. 00708.x.

 17. UNAIDS. Seizing the moment: tackling entrenched inequalities 
to end epidemics. Global AIDS Update [Internet]. 2020. Avail-
able from: https:// www. unaids. org/ sites/ defau lt/ files/ media_ asset/ 
2020_ global- aids- report_ en. pdf. Accessed 04 Jan 2023.

 18. Sullivan MC, Rosen AO, Allen A, Benbella D, Camacho G, 
Cortopassi AC, et al. Falling short of the first 90: HIV stigma 
and HIV testing research in the 90–90-90 Era. AIDS Behav. 
2020;24(2):357–62. https:// doi. org/ 10. 1007/ s10461- 019- 02771-7.

 19. Chamie G, Napierala S, Agot K, Thirumurthy H. HIV testing 
approaches to reach the first UNAIDS 95% target in sub-Saharan 
Africa. Lancet HIV. 2021;8(4):e225–36. https:// doi. org/ 10. 1016/ 
S2352- 3018(21) 00023-0.

 20. Acostamadiedo RS, R. Tjaden, J. Groenewold, G. de Valk, H. 
Assessing Immigration Scenarios for the European Union in 
2030 – Relevant, Realistic and Reliable? [Internet]. International 
Organization for Migration, Geneva, and the Netherlands Inter-
disciplinary Demographic Institute, the Hague. 2020. Available 
from: https:// publi catio ns. iom. int/ books/ asses sing- immig ration- 
scena rios- europ ean- union- 2030. Accessed 07 Jan 2023.

 21. McAuliffe MT, A. World Migration Report 2022 [Internet]. 
International Organization for Migration (IOM), Geneva. 2021. 
https:// publi catio ns. iom. int/ books/ world- migra tion- report- 2022. 
Accessed 07 Jan 2023.

 22. Prost A, Elford J, Imrie J, Petticrew M, Hart GJ. Social, behav-
ioural, and intervention research among people of Sub-Saharan 
African origin living with HIV in the UK and Europe: literature 

review and recommendations for intervention. AIDS Behav. 
2008;12(2):170–94. https:// doi. org/ 10. 1007/ s10461- 007- 9237-4.

 23. Lewis NM, Wilson K. HIV risk behaviours among immigrant 
and ethnic minority gay and bisexual men in North America and 
Europe: a systematic review. Soc Sci Med. 2017;179:115–28. 
https:// doi. org/ 10. 1016/j. socsc imed. 2017. 02. 033.

 24. Hickson F, Reid D, Weatherburn P, Stephens M, Nutland W, 
Boakye P. HIV, sexual risk, and ethnicity among men in England 
who have sex with men. Sex Trans Infect. 2004;80(6):443–50. 
https:// doi. org/ 10. 1136/ sti. 2004. 010520.

 25. Hickson F, Melendez-Torres GJ, Reid D, Weatherburn P. HIV, 
sexual risk and ethnicity among gay and bisexual men in Eng-
land: survey evidence for persisting health inequalities. Sex 
Transm Infect. 2017;93(7):508–13. https:// doi. org/ 10. 1136/ sextr 
ans- 2016- 052800.

 26. Elford J, Doerner R, McKeown E, Nelson S, Anderson J, Low N. 
HIV infection among ethnic minority and migrant men who have 
sex with men in Britain. Sex Transm Dis. 2012;39(9):678–86. 
https:// doi. org/ 10. 1097/ OLQ. 0b013 e3182 5c8018.

 27. Miners A, Nadarzynski T, Witzel C, Phillips AN, Cambiano V, 
Rodger AJ, et al. Preferences for HIV testing services among men 
who have sex with men in the UK: a discrete choice experiment. 
PLoS Med. 2019;16(4): e1002779. https:// doi. org/ 10. 1371/ journ 
al. pmed. 10027 79.

 28. Fakoya I, Logan L, Ssanyu-Sseruma W, Howarth A, Murphy G, 
Johnson AM, et al. HIV testing and sexual health among black 
African men and women in London, United Kingdom. JAMA 
Netw Open. 2019;2(3): e190864. https:// doi. org/ 10. 1001/ jaman 
etwor kopen. 2019. 0864.

 29. Witzel TC, Melendez-Torres GJ, Hickson F, Weatherburn P. HIV 
testing history and preferences for future tests among gay men, 
bisexual men and other MSM in England: results from a cross-
sectional study. BMJ Open. 2016;6(9): e011372. https:// doi. org/ 
10. 1136/ bmjop en- 2016- 011372.

 30. Nicholls EJ, Samba P, McCabe L, Gafos M, Philips AN, Trevelion 
R, et al. Experiences of and attitudes towards HIV testing for 
Asian, Black and Latin American men who have sex with men 
(MSM) in the SELPHI (HIV Self-Testing Public Health Interven-
tion) randomized controlled trial in England and Wales: implica-
tions for HIV self-testing. BMC Public Health. 2022;22(1):1–10. 
https:// doi. org/ 10. 1186/ s12889- 022- 13189-7.

 31. Santos-Hovener C, Koschollek C, Kuehne A, Thorlie A, Bremer 
V. Knowledge, attitude, behavior, and practices regarding HIV, 
viral hepatitis, and sexually transmitted infections among migrants 
from Sub-Saharan Africa Living in Germany: a multicenter sur-
vey protocol. JMIR Res Protoc. 2017;6(5): e80. https:// doi. org/ 10. 
2196/ respr ot. 6833.

 32. Kuehne A, Koschollek C, Santos-Hovener C, Thorlie A, Muller-
schon J, Mputu Tshibadi C, et al. Impact of HIV knowledge and 
stigma on the uptake of HIV testing - Results from a community-
based participatory research survey among migrants from sub-
Saharan Africa in Germany. PLoS ONE. 2018;13(4): e0194244. 
https:// doi. org/ 10. 1371/ journ al. pone. 01942 44.

 33. Gama A, Fraga S, Dias S. Impact of socio-demographic fac-
tors on HIV testing among African immigrants in Portugal. J 
Immigr Minor Health. 2010;12(6):841–6. https:// doi. org/ 10. 1007/ 
s10903- 010- 9324-x.

 34. Dias S, Gama A, Abrantes P, Gomes I, Fonseca M, Reigado V, 
et al. Patterns of sexual risk behavior, HIV infection, and use of 
health services among Sub-Saharan African Migrants in Portugal. 
J Sex Res. 2020;57(7):906–13. https:// doi. org/ 10. 1080/ 00224 499. 
2019. 16011 54.

 35. Lapostolle A, Massari V, Chauvin P. Time since the last HIV 
test and migration origin in the Paris metropolitan area. France 
AIDS Care. 2011;23(9):1117–27. https:// doi. org/ 10. 1080/ 09540 
121. 2011. 554522.

https://doi.org/10.1097/QAD.0000000000001571
https://doi.org/10.1097/QAD.0000000000001571
https://doi.org/10.1002/jia2.25371
https://doi.org/10.1136/bmjopen-2017-018533
https://doi.org/10.1136/bmjopen-2017-018533
https://doi.org/10.1002/jia2.25100
https://doi.org/10.1056/NEJMoa1105243
https://doi.org/10.2174/1381612823666170329145053
https://doi.org/10.2174/1381612823666170329145053
https://doi.org/10.2989/16085906.2013.863219
https://doi.org/10.1111/j.1468-1293.2009.00708.x
https://doi.org/10.1111/j.1468-1293.2009.00708.x
https://www.unaids.org/sites/default/files/media_asset/2020_global-aids-report_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2020_global-aids-report_en.pdf
https://doi.org/10.1007/s10461-019-02771-7
https://doi.org/10.1016/S2352-3018(21)00023-0
https://doi.org/10.1016/S2352-3018(21)00023-0
https://publications.iom.int/books/assessing-immigration-scenarios-european-union-2030
https://publications.iom.int/books/assessing-immigration-scenarios-european-union-2030
https://publications.iom.int/books/world-migration-report-2022
https://doi.org/10.1007/s10461-007-9237-4
https://doi.org/10.1016/j.socscimed.2017.02.033
https://doi.org/10.1136/sti.2004.010520
https://doi.org/10.1136/sextrans-2016-052800
https://doi.org/10.1136/sextrans-2016-052800
https://doi.org/10.1097/OLQ.0b013e31825c8018
https://doi.org/10.1371/journal.pmed.1002779
https://doi.org/10.1371/journal.pmed.1002779
https://doi.org/10.1001/jamanetworkopen.2019.0864
https://doi.org/10.1001/jamanetworkopen.2019.0864
https://doi.org/10.1136/bmjopen-2016-011372
https://doi.org/10.1136/bmjopen-2016-011372
https://doi.org/10.1186/s12889-022-13189-7
https://doi.org/10.2196/resprot.6833
https://doi.org/10.2196/resprot.6833
https://doi.org/10.1371/journal.pone.0194244
https://doi.org/10.1007/s10903-010-9324-x
https://doi.org/10.1007/s10903-010-9324-x
https://doi.org/10.1080/00224499.2019.1601154
https://doi.org/10.1080/00224499.2019.1601154
https://doi.org/10.1080/09540121.2011.554522
https://doi.org/10.1080/09540121.2011.554522


505AIDS and Behavior (2024) 28:488–506 

 36. Limousi F, Lert F, du Desgrees LA, Dray-Spira R, Lydie N, Group 
PS. Dynamic of HIV-testing after arrival in France for migrants 
from sub-Saharan Africa: the role of both health and social care 
systems. PLoS One. 2017;12(12):e0188751. https:// doi. org/ 10. 
1371/ journ al. pone. 01887 51.

 37. Loos J, Vuylsteke B, Manirankunda L, Deblonde J, Kint I, 
Namanya F, et al. TOGETHER project to increase understand-
ing of the HIV epidemic among Sub-Saharan African Migrants: 
protocol of community-based participatory mixed-method studies. 
JMIR Res Protoc. 2016;5(1): e48. https:// doi. org/ 10. 2196/ respr ot. 
5162.

 38. Loos J, Nostlinger C, Vuylsteke B, Deblonde J, Ndungu M, Kint I, 
et al. First HIV prevalence estimates of a representative sample of 
adult sub-Saharan African migrants in a European city results of 
a community-based, cross-sectional study in Antwerp, Belgium. 
PLoS One. 2017;12(4):e0174677. https:// doi. org/ 10. 1371/ journ 
al. pone. 01746 77.

 39. Alvarez-del Arco D, Monge S, Azcoaga A, Rio I, Hernando V, 
Gonzalez C, et al. HIV testing and counselling for migrant popu-
lations living in high-income countries: a systematic review. Eur 
J Public Health. 2013;23(6):1039–45. https:// doi. org/ 10. 1093/ 
eurpub/ cks130.

 40. Blondell SJ, Kitter B, Griffin MP, Durham J. Barriers and facilita-
tors to HIV testing in migrants in high-income countries: a sys-
tematic review. AIDS Behav. 2015;19(11):2012–24. https:// doi. 
org/ 10. 1007/ s10461- 015- 1095-x.

 41. Fernandez-Davila P, Folch C, Ferrer L, Soriano R, Diez M, 
Casabona J. Who are the men who have sex with men in Spain 
that have never been tested for HIV? HIV Med. 2013;14(Suppl 
3):44–8. https:// doi. org/ 10. 1111/ hiv. 12060.

 42. den Daas C, Doppen M, Schmidt AJ, de Op Coul E. Determinants 
of never having tested for HIV among MSM in the Netherlands. 
BMJ Open. 2016;6(1):e009480. https:// doi. org/ 10. 1136/ bmjop 
en- 2015- 009480.

 43. O’Donnell K, Fitzgerald M, Quinlan M, Hickson F, Keogh P, 
Schmidt AJ, et al. Inequalities in HIV testing uptake and needs 
among men who have sex with men living in Ireland: findings 
from an internet survey. HIV Med. 2019;20(2):157–63. https:// 
doi. org/ 10. 1111/ hiv. 12694.

 44. Dalrymple J, McAloney-Kocaman K, Flowers P, McDaid LM, 
Frankis JS. Age-related factors influence HIV testing within sub-
populations: a cross-sectional survey of MSM within the Celtic 
nations. Sex Transm Infect. 2019;95(5):351–7. https:// doi. org/ 10. 
1136/ sextr ans- 2018- 053935.

 45. Visser M, Heijne JCM, Hogewoning AA, van Aar F. Frequency 
and determinants of consistent STI/HIV testing among men who 
have sex with men testing at STI outpatient clinics in the Nether-
lands: a longitudinal study. Sex Transm Infect. 2017;93(6):396–
403. https:// doi. org/ 10. 1136/ sextr ans- 2016- 052918.

 46. Pachankis JE, Hatzenbuehler ML, Berg RC, Fernandez-Davila P, 
Mirandola M, Marcus U, et al. Anti-LGBT and anti-immigrant 
structural stigma: an intersectional analysis of sexual minority 
men’s HIV risk when migrating to or within Europe. J Acquir 
Immune Defic Syndr. 2017;76(4):356–66. https:// doi. org/ 10. 1097/ 
QAI. 00000 00000 001519.

 47. Ojikutu B, Nnaji C, Sithole J, Schneider KL, Higgins-Biddle 
M, Cranston K, et al. All black people are not alike: differences 
in HIV testing patterns, knowledge, and experience of stigma 
between US-born and non-US-born blacks in Massachusetts. 
AIDS Patient Care STDS. 2013;27(1):45–54. https:// doi. org/ 10. 
1089/ apc. 2012. 0312.

 48. Hoyos J, Fernández-Balbuena S, de la Fuente L, Sordo L, Ruiz M, 
Barrio G, et al. Never tested for HIV in Latin-American migrants 
and Spaniards: prevalence and perceived barriers. J Int AIDS Soc. 
2013;16(1):18560. https:// doi. org/ 10. 7448/ IAS. 16.1. 18560.

 49. Dias S, Gama A, Severo M, Barros H. Factors associated with 
HIV testing among immigrants in Portugal. Int J Public Health. 
2011;56(5):559–66. https:// doi. org/ 10. 1007/ s00038- 010- 0215-7.

 50. Lo CC, Runnels RC, Cheng TC. Racial/ethnic differences in HIV 
testing: an application of the health services utilization model. 
SAGE Open Med. 2018;6:2050312118783414. https:// doi. org/ 10. 
1177/ 20503 12118 783414.

 51. Prati G, Breveglieri M, Lelleri R, Furegato M, Gios L, Pietrantoni 
L. Psychosocial correlates of HIV testing among men who have 
sex with men in Italy: a cross-sectional study. Int J STD AIDS. 
2014;25(7):496–503. https:// doi. org/ 10. 1177/ 09564 62413 515193.

 52. Berg RC. Predictors of never testing for HIV among a national 
online sample of men who have sex with men in Norway. Scand 
J Public Health. 2013;41(4):398–404. https:// doi. org/ 10. 1177/ 
14034 94813 483216.

 53. Carvalho C, Fuertes R, Lucas R, Martins A, Campos MJ, Mendao 
L, et al. HIV testing among Portuguese men who have sex with 
men–results from the European MSM Internet Survey (EMIS). 
HIV Med. 2013;14(Suppl 3):15–8. https:// doi. org/ 10. 1111/ hiv. 
12058.

 54. The EMIS Network. EMIS-2017 – The European Men-Who-Have-
Sex-With-Men Internet Survey. Key findings from 50 countries 
[Internet]. Stockholm: European Centre for Disease Prevention 
and Control. 2019. Available from: https:// www. ecdc. europa. eu/ 
sites/ defau lt/ files/ docum ents/ Europ ean- MSM- inter net- survey- 
2017- findi ngs. pdf. Accessed 10 Jan 2022.

 55. Weatherburn P, Hickson F, Reid DS, Marcus U, Schmidt AJ. 
European Men-who-have-sex-with-men Internet Survey (EMIS-
2017): design and methods. Sexuality Research and Social Policy. 
2020;17(4):543–57. https:// doi. org/ 10. 1007/ s13178- 019- 00413-0.

 56. Tholen B. Privileging the near and dear? Evaluating special ties 
considerations in EU migration policy. Ethnicities. 2009;9(1):32–
52. https:// doi. org/ 10. 1177/ 14687 96808 097076.

 57. Firth D. Bias reduction of maximum likelihood estimates. Biom-
etrika. 1993;80(1):27–38. https:// doi. org/ 10. 2307/ 23367 55.

 58. Rainey C, McCaskey K. Estimating logit models with small sam-
ples. Polit Sci Res Methods. 2021;9(3):549–64. https:// doi. org/ 10. 
1017/ psrm. 2021.9.

 59. King G, Zeng L. Logistic regression in rare events data. Polit 
Anal. 2001;9(2):137–63. https:// doi. org/ 10. 1093/ oxfor djour nals. 
pan. a0048 68.

 60. StataCorp. Stata Statistical Software: Release 16. College Station, 
StataCorp LLC. 2019.

 61. Marcus U, Gassowski M, Kruspe M, Drewes J. Recency and fre-
quency of HIV testing among men who have sex with men in 
Germany and socio-demographic factors associated with testing 
behaviour. BMC Public Health. 2015;15:727. https:// doi. org/ 10. 
1186/ s12889- 015- 1945-5.

 62. Mohammed H, Dabrera G, Furegato M, Yin Z, Nardone A, 
Hughes G. Refusal of HIV testing among black Africans attending 
sexual health clinics in England, 2014: a review of surveillance 
data. Sex Transm Infect. 2017;93(3):217–20. https:// doi. org/ 10. 
1136/ sextr ans- 2016- 052737.

 63. Holt M, Rawstorne P, Wilkinson J, Worth H, Bittman M, Kippax 
S. HIV testing, gay community involvement and internet USE: 
social and behavioural correlates of HIV testing among Austral-
ian men who have sex with men. AIDS Behav. 2011;16(1):13–22. 
https:// doi. org/ 10. 1007/ s10461- 010- 9872-z.

 64. Tohme J, Egan JE, Friedman MR, Stall R. Psycho-social cor-
relates of condom use and HIV testing among MSM refugees in 
Beirut. Lebanon AIDS Behav. 2016;20(Suppl 3):417–25. https:// 
doi. org/ 10. 1007/ s10461- 016- 1498-3.

 65. Traynor SM, Brincks AM, Feaster DJ. Correlates of unknown HIV 
status among MSM participating in the 2014 American Men’s 

https://doi.org/10.1371/journal.pone.0188751
https://doi.org/10.1371/journal.pone.0188751
https://doi.org/10.2196/resprot.5162
https://doi.org/10.2196/resprot.5162
https://doi.org/10.1371/journal.pone.0174677
https://doi.org/10.1371/journal.pone.0174677
https://doi.org/10.1093/eurpub/cks130
https://doi.org/10.1093/eurpub/cks130
https://doi.org/10.1007/s10461-015-1095-x
https://doi.org/10.1007/s10461-015-1095-x
https://doi.org/10.1111/hiv.12060
https://doi.org/10.1136/bmjopen-2015-009480
https://doi.org/10.1136/bmjopen-2015-009480
https://doi.org/10.1111/hiv.12694
https://doi.org/10.1111/hiv.12694
https://doi.org/10.1136/sextrans-2018-053935
https://doi.org/10.1136/sextrans-2018-053935
https://doi.org/10.1136/sextrans-2016-052918
https://doi.org/10.1097/QAI.0000000000001519
https://doi.org/10.1097/QAI.0000000000001519
https://doi.org/10.1089/apc.2012.0312
https://doi.org/10.1089/apc.2012.0312
https://doi.org/10.7448/IAS.16.1.18560
https://doi.org/10.1007/s00038-010-0215-7
https://doi.org/10.1177/2050312118783414
https://doi.org/10.1177/2050312118783414
https://doi.org/10.1177/0956462413515193
https://doi.org/10.1177/1403494813483216
https://doi.org/10.1177/1403494813483216
https://doi.org/10.1111/hiv.12058
https://doi.org/10.1111/hiv.12058
https://www.ecdc.europa.eu/sites/default/files/documents/European-MSM-internet-survey-2017-findings.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/European-MSM-internet-survey-2017-findings.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/European-MSM-internet-survey-2017-findings.pdf
https://doi.org/10.1007/s13178-019-00413-0
https://doi.org/10.1177/1468796808097076
https://doi.org/10.2307/2336755
https://doi.org/10.1017/psrm.2021.9
https://doi.org/10.1017/psrm.2021.9
https://doi.org/10.1093/oxfordjournals.pan.a004868
https://doi.org/10.1093/oxfordjournals.pan.a004868
https://doi.org/10.1186/s12889-015-1945-5
https://doi.org/10.1186/s12889-015-1945-5
https://doi.org/10.1136/sextrans-2016-052737
https://doi.org/10.1136/sextrans-2016-052737
https://doi.org/10.1007/s10461-010-9872-z
https://doi.org/10.1007/s10461-016-1498-3
https://doi.org/10.1007/s10461-016-1498-3


506 AIDS and Behavior (2024) 28:488–506

Internet Survey (AMIS). AIDS Behav. 2018;22(7):2113–26. 
https:// doi. org/ 10. 1007/ s10461- 017- 1894-3.

 66. World Health Organization. Regional office for Europe & Euro-
pean Centre for Disease Prevention and Control. HIV/AIDS 
surveillance in Europe 2020: 2019 data [Internet]. Copenha-
gen: WHO Regional Office for Europe. 2020. Available from: 
https:// www. who. int/ europe/ publi catio ns/i/ item/ 97892 89055 345. 
Accessed 11 Jan 2022.

 67. Diaz A, del Romero J, Rodriguez C, Alastrue I, Belda J, Bru FJ, 
et al. Effects of region of birth, educational level and age on late 
presentation among men who have sex with men newly diagnosed 
with HIV in a network of STI/HIV counselling and testing clinics 
in Spain. Euro Surveill. 2015;20(14):21088. https:// doi. org/ 10. 
2807/ 1560- 7917. ES2015. 20. 14. 21088.

 68. Lessard D, Lebouché B, Engler K, Thomas R. An analysis of 
socio-demographic and behavioural factors among immigrant 
MSM in Montreal from an HIV-testing site sample. Can J Hum 
Sex. 2016;25(1):53–60. https:// doi. org/ 10. 3138/ cjhs. 251- A4.

 69. Svensson P, Agardh A, Zdravkovic S, Asamoah BO. Investi-
gating pathways for predisposing, enabling and need factors in 
predicting the use of STI/HIV-testing services among Syrian 
and Iraqi migrants in Scania, Sweden - a cross-sectional study 
with directed acyclic graphs for modelling pathways to testing. 
BMC Public Health. 2022;22(1):2177. https:// doi. org/ 10. 1186/ 
s12889- 022- 14615-6.

 70. Nkulu Kalengayi FK, Hurtig AK, Ahlm C, Krantz I. Fear of 
deportation may limit legal immigrants’ access to HIV/AIDS-
related care: a survey of Swedish language school students in 
Northern Sweden. J Immigr Minor Health. 2012;14(1):39–47. 
https:// doi. org/ 10. 1007/ s10903- 011- 9509-y.

 71. Chen X, Orom H, Hay JL, Waters EA, Schofield E, Li Y, et al. 
Differences in rural and urban health information access and use. 
J Rural Health. 2019;35(3):405–17. https:// doi. org/ 10. 1111/ jrh. 
12335.

 72. Leenen J, Wijers J, Den Daas C, de Wit J, Hoebe C, Dukers-Mui-
jrers N. HIV testing behaviour and associated factors in men who 
have sex with men by level of urbanisation: a cross-sectional study 

in the Netherlands. BMJ Open. 2022;12(1): e049175. https:// doi. 
org/ 10. 1136/ bmjop en- 2021- 049175.

 73. Nelson KM, Pantalone DW, Gamarel KE, Carey MP, Simoni JM. 
Correlates of never testing for HIV among sexually active inter-
net-recruited gay, bisexual, and other men who have sex with men 
in the United States. AIDS Patient Care STDS. 2018;32(1):9–15. 
https:// doi. org/ 10. 1089/ apc. 2017. 0244.

 74. Stahlman S, Sanchez TH, Sullivan PS, Ketende S, Lyons C, 
Charurat ME, et al. The prevalence of sexual behavior stigma 
affecting gay men and other men who have sex with men across 
Sub-Saharan Africa and in the United States. JMIR Public Health 
Surveill. 2016;2(2): e35. https:// doi. org/ 10. 2196/ publi cheal th. 
5824.

 75. Konkor I, Luginaah I, Husbands W, Omorodion F, Antabe R, 
Wong J, et al. Immigrant generational status and the uptake of 
HIV screening services among heterosexual men of African 
descent in Canada: evidence from the weSpeak study. J Migr 
Health. 2022;6: 100119. https:// doi. org/ 10. 1016/j. jmh. 2022. 
100119.

 76. Baicker K, Chandra A, Skinner J. Geographic variation in health 
care and the problem of measuring racial disparities. Perspect Biol 
Med. 2005;48(1):42-S53. https:// doi. org/ 10. 1353/ pbm. 2005. 0034.

 77. Nkulu-Kalengayi FK, Jonzon R, Deogan C, Hurtig AK. Evidence 
and gaps in the literature on HIV/STI prevention interventions 
targeting migrants in receiving countries: a scoping review. Glob 
Health Action. 2021;14(1):1962039. https:// doi. org/ 10. 1080/ 
16549 716. 2021. 19620 39.

 78. McMahon T, Ward PR. HIV among immigrants living in high-
income countries: a realist review of evidence to guide targeted 
approaches to behavioural HIV prevention. Syst Rev. 2012;1:56. 
https:// doi. org/ 10. 1186/ 2046- 4053-1- 56.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s10461-017-1894-3
https://www.who.int/europe/publications/i/item/9789289055345
https://doi.org/10.2807/1560-7917.ES2015.20.14.21088
https://doi.org/10.2807/1560-7917.ES2015.20.14.21088
https://doi.org/10.3138/cjhs.251-A4
https://doi.org/10.1186/s12889-022-14615-6
https://doi.org/10.1186/s12889-022-14615-6
https://doi.org/10.1007/s10903-011-9509-y
https://doi.org/10.1111/jrh.12335
https://doi.org/10.1111/jrh.12335
https://doi.org/10.1136/bmjopen-2021-049175
https://doi.org/10.1136/bmjopen-2021-049175
https://doi.org/10.1089/apc.2017.0244
https://doi.org/10.2196/publichealth.5824
https://doi.org/10.2196/publichealth.5824
https://doi.org/10.1016/j.jmh.2022.100119
https://doi.org/10.1016/j.jmh.2022.100119
https://doi.org/10.1353/pbm.2005.0034
https://doi.org/10.1080/16549716.2021.1962039
https://doi.org/10.1080/16549716.2021.1962039
https://doi.org/10.1186/2046-4053-1-56

	Determinants of HIV Testing Among Migrant Men Who Have Sex With Men from Sub-Saharan Africa and Other Regions Residing in 10 European Countries
	Abstract
	Introduction
	Methods
	Study Design and Population
	Migration Background Categorization
	Measures
	Sociodemographic characteristics
	Disclosure of Homosexual Attraction (Outness)
	HIV Testing, Treatment and Transmission Knowledge
	Sexual Behavioral Characteristics

	Data Analyses

	Results
	Participant Characteristics
	HIV Testing Experience
	HIV Testing Recency
	Determinants of HIV Testing

	Discussion
	Strength and Limitations
	Recommendations for Practice and Future Research

	Conclusion
	Annex
	Acknowledgements 
	References


