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ABSTRACT
Background Poor knowledge regarding STI and HIV 
transmission, testing and treatment among men who 
have sex with men (MSM) may be contributing to their 
disproportionate burden of STIs. However, factors which 
predispose MSM to having this low knowledge are less 
understood.
Aim The aim of this study was to identify factors 
associated with having lower knowledge of HIV and STI 
transmission, testing and treatment among MSM.
Methods The MSM Internet Survey Ireland 2015 was 
a self- completed online national survey available to 
MSM living in Ireland. Thirteen factual statements were 
used to assess participants’ knowledge of HIV and STI 
transmission, testing and treatment. Respondents were 
defined as having ’lower knowledge’ if they indicated 
prior knowledge of fewer than 11 true statements. 
Multivariable- adjusted logistic regression was used to 
identify factors associated with having lower knowledge.
Results 3090 MSM completed the survey, of whom 
2905 (94%) were included in this study. Thirty- six 
per cent (n=1055) had lower knowledge of HIV and 
STI transmission, testing and treatment. The factors 
associated with having lower knowledge included being 
18–24 years of age (vs >40 years; adjusted OR (aOR) 
1.98, 95% CI 1.50 to 2.61), born in Ireland (vs outside 
Ireland; aOR 1.62, 95% CI 1.25 to 2.10) and being out 
to none of their contacts (vs out to most/all; aOR 1.69, 
95% CI 1.20 to 2.37). Knowledge was also lower among 
those who never tested for HIV (vs tested negative within 
last 12 months; aOR 2.32, 95% CI 1.88 to 2.86) and 
among MSM who never visited an MSM- specific health 
promotion website (vs visited website; aOR 1.81, 95% CI 
1.45 to 2.25).
Conclusion A range of demographic factors, sexual 
health variables and use of MSM- specific sexual health 
promotion materials are associated with low knowledge 
regarding HIV and STI transmission, testing and 
treatment among MSM in Ireland. Engagement with the 
main national MSM- specific sexual health promotion 
website was associated with higher knowledge levels.

BACKGROUND
STIs disproportionately affect men who have sex 
with men (MSM).1 Although MSM only represent 

approximately 6% of the Irish male population, 
they accounted for 49% of HIV, 86% of early infec-
tious syphilis and 64% of gonorrhoea diagnoses in 
the overall population in Ireland in 2018.2 3 This 
follows a similar trend throughout Europe and 
in the USA, where in recent years MSM have 
accounted for 50% and 67% of newly diagnosed 
HIV cases, respectively.4 5

Previous research highlights that MSM are more 
likely to experience an earlier sexual debut, are 
more likely to have multiple concurrent sexual 
partners and report longer cumulative lifetime 
periods of new partner acquisition when compared 
with heterosexual men.6 7 These behavioural issues, 
coupled with the fact that the risk of HIV trans-
mission from condomless anal intercourse (CAI) 
is higher than unprotected vaginal sex, partially 
explain the higher rates of HIV in this group.8 In 
addition, many sociostructural issues, including 
the stigmatisation of the MSM population, have 
been shown to increase MSM vulnerability for HIV 
acquisition.9 10

Improved knowledge of HIV and STI transmis-
sion pathways is associated with increased aware-
ness of preventive interventions and reduced spread 
of HIV/STI among sexual partners.11 Although 
knowledge is only one component of health literacy, 
previous research has highlighted the positive asso-
ciation between HIV- related knowledge and overall 
health literacy levels.12 It remains relevant and 
timely to conduct dedicated research on knowl-
edge of HIV/STI among MSM, given the advances 
made in prevention and treatment in recent years. 
Younger MSM are growing up in a post- AIDS era, 
with ever- increasing availability of both treatment 
as prevention and pre- exposure prophylaxis (PrEP) 
for HIV, but with a growing threat from treatment- 
resistant STIs. Public health interventions, which 
can address low levels of HIV and STI- related 
knowledge at an individual level, have the poten-
tial to confer considerable benefits. A previous 
systematic review reported that MSM who received 
online educational interventions reported improved 
knowledge levels and had lower incidence of CAI 
with non- steady partners subsequently.13

Few studies from the European context have been 
able to clearly identify which subgroups of MSM 
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have lower knowledge levels, and existing studies have been 
limited by relatively small sample sizes or by assessing partic-
ipants’ knowledge of HIV alone, without considering other 
STIs.14 15 The only previous study in an Irish context focused 
on MSM and heterosexuals together, and while it highlighted 
knowledge deficits regarding HIV transmission, there were too 
few MSM respondents for a dedicated analysis.16

Using data from the MSM Internet Survey Ireland (MISI 
2015), the aims of this study were to compare MSM who had 
lower levels of knowledge of HIV and STI transmission, testing 
and treatment with MSM who did not, and to identify factors 
which may predispose them to having lower knowledge levels.

METHODS
Study survey design
We used data from the MISI 2015, which were an anonymous, 
cross- sectional survey of MSM living in Ireland. The survey 
was accessible online from 1 March to 31 May 2015 and was 
conducted prior to the introduction of PrEP in Ireland in 2017. 
The survey, which included 112 questions, was only available in 
English and took approximately 14 min to complete. Questions 
in MISI 2015 were derived from previous surveys, including 
the UK Gay Men’s Sex Survey 2014 and the European MSM 
Internet Survey 2010. Certain questions were adapted and 
added to make the survey relevant to an Irish setting. Further 
details regarding the survey methodology are available in the 
MISI 2015 survey report.17

Study population and sample
The inclusion criteria for MISI 2015 were as follows: living in 
Ireland, identifying as a man or trans man, 18 years or older, 
sexually attracted to men and/or previously had sex with men or 
expected to in the future.

Survey participants were recruited via advertising on lesbian, 
gay, bisexual and transgender (LGBT+), STI and health promo-
tion websites, through social media campaigns and through 
promotional card distribution at gay social and community 
venues. A launch party was held to initially promote the survey, 
with subsequent advertisements placed in national media and 
banner advertisements and emails used to target subscribers 
on gay networking apps. The majority (61%) of men accessed 
the survey via the MISI website directly, with the breakdown 
of visitor numbers from recruiting websites available in the full 
survey report.17 Further detailed information on the survey 
promotion has been described elsewhere.18 19

Survey measurement
Lower knowledge of HIV and STI transmission, testing and 
treatment was our primary outcome of interest. Knowledge was 
assessed in this survey using 13 factually correct statements, 
which are presented in box 1. These statements were used to 
examine men’s overall HIV literacy and were not used as an 
examination of their personal HIV risk reduction strategies. The 
first seven statements related to an individual’s prior knowledge 
of HIV testing and treatment, while the other six examined an 
individual’s knowledge of transmission of HIV and STIs. After 
reading each statement, participants were asked to specify their 
prior knowledge by selecting one of five responses: I knew this 
already/I was not sure about this/I did not know this already/I do 
not understand this/I do not believe this (online supplemental 
table 1).

Using participants’ responses for each of these statements, we 
derived a binary variable for each statement of ‘knew’ (I knew 

this already response) or ‘did not know’ (any of the other four 
responses). We next calculated the total number of statements 
each participant knew out of 13. Finally, we developed a binary 
variable of ‘lower knowledge’ if the respondent knew 10 state-
ments or fewer out of 13. Eleven or more out of 13 was defined 
as ‘higher knowledge’. As MISI 2015 was a new survey, this cut- 
off was chosen to ensure an adequate number of respondents in 
each group and to reduce the risk of a type II error. This binary 
lower knowledge variable was then included as the dependent 
variable in the primary analysis. A dichotomous outcome vari-
able was chosen (lower vs higher knowledge) for analysis due 
to skewed distribution in the numbers of men who knew each 
number of statements (online supplemental table 2). The use 
of a continuous outcome would have required a log (or other) 
transformation to be applied, and this may have impacted on 
the ability for clear public health messages to be drawn from the 
results.

We undertook a secondary analysis which focused on partic-
ipants’ knowledge of HIV/STI transmission (excluding state-
ments related to testing or treatment). A previous cross- sectional 
study demonstrated poor knowledge of HIV/STI transmission 
among the general Irish population, and thus, this warranted 
inclusion as a separate analysis.16 This was performed using the 
six HIV and STI transmission statements that were included 
among the original 13 statements as discussed previously (last 
6 statements in box 1). We again derived a new binary variable 
for lower versus higher knowledge, where lower knowledge 

Box 1 Statements used to assess men who have sex 
with men knowledge of HIV/STI transmission, testing and 
treatment

Statements regarding knowledge of HIV, testing and treatment 
(used in primary analysis only)
1. AIDS is caused by a virus called HIV.
2. You cannot be confident about whether someone has HIV or 

not from their appearance.
3. There is a medical test that can show whether or not you 

have HIV.
4. If someone becomes infected with HIV, it may take several 

weeks before it can be detected in a test.
5. There is currently no cure for HIV infection.
6. HIV infection can be controlled with medicines so that its 

impact on health is much less.
7. Effective treatment of HIV infection reduces the risk of HIV 

being transmitted.
Statements regarding HIV/STI transmission (used in primary ans 
secondary analyses)
1. HIV cannot be passed during kissing, including deep kissing, 

because saliva does not transmit HIV.
2. People can pick up HIV through their penis while being 

‘active’ in unprotected intercourse (fucking) with an infected 
partner even if they don’t ejaculate.

3. People can pick up HIV through their rectum while being 
passive in unprotected intercourse (being fucked) with an 
infected partner.

4. Even without ejaculation, oral sex (sucking and being sucked) 
carries a risk of infection with syphilis or gonorrhoea.

5. When HIV infected and uninfected people have sex together, 
the chances of HIV being passed on are greater if either 
partner has another STI.

6. Most STIs can be passed on more easily than HIV.
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for this analysis was four or fewer out of six, with five or more 
correct answers deemed to indicate higher knowledge of HIV/
STI transmission.

Data analysis
Primary analysis was restricted to respondents who answered all 
13 questions about HIV/STI transmission, testing and treatment.

Associations between a range of demographic factors, expo-
sure to health promotional materials and other variables 
pertaining to sexual health and orientation with overall knowl-
edge levels were investigated. These covariates were selected a 
priori based on previous studies, which suggested associations 
with overall knowledge of HIV and risky sexual behaviours.19 20

The included demographic and sexual health/orientation 
factors can be seen in box 1 and are described in the supplement.

Furthermore, we included two binary covariates in the 
models relating to men’s exposure to specific health promotion 
materials. These materials included the national government- 
supported MSM- specific sexual health promotion website ( 
www. man2man. ie) and four infographics, which had been previ-
ously developed by community partners to provide sexual health 
advice for MSM in Ireland (online supplemental file 1). The 
infographics covariate was derived as having seen at least one 
of the four infographics or having seen none of them previously. 
Similarly, we included a covariate for having visited the MSM- 
specific website or not.

Univariable analysis was performed between each of these 
covariates and lower knowledge among MSM. ORs were calcu-
lated with 95% CIs and two- sided significance set at p<0.05. 
We considered the overall proportion of MSM with lower 
knowledge to be the most relevant outcome, rather than count 
data, and thus, we used logistic regression rather than log- linear 
models (eg, Poisson regression). Subsequently, multivariable- 
adjusted logistic regression analysis was undertaken, with all 
covariates included in adjusted models. This selection was based 
on a consensus decision- making process with health service and 
community partners, and informed by previous literature.15 
Adjusted ORs (aORs) with 95% CIs were calculated to identify 
independent covariates that remained associated with lower 
knowledge. Where a variable had >5% missing data, a missing 
indicator covariate was created and included in the analyses.

For our secondary analysis, we assessed participants’ knowl-
edge of HIV/STI transmission alone with the same factors 
described earlier. The results of this are provided in the supple-
ment (including online supplemental table 3).

A sensitivity analysis assessing low knowledge among only 
HIV- negative MSM was also conducted, with the results avail-
able in online supplemental table 4.

In addition, collinearity between independent covariates was 
tested. In the correlation matrices of predictor covariates, all 
pairwise Pearson correlation coefficients were <0.4, suggesting 
that collinearity was not an important factor in this study. All 
data analyses were undertaken in StataSE V.15.

RESULTS
The number of valid responses to MISI 2015 was 3090. We 
excluded 185 men who did not answer all 13 questions relating 
to HIV/STI treatment, transmission and testing, and our final 
sample was 2905 men (94% of total). The median age was 30 
years (range 18–78 years), with 5% (n=142) HIV positive. 
Ninety per cent (n=2611) of men had sex with another man 
within the previous 12 months. The median knowledge score 
for study participants was 11 out of 13 (IQR 10–13) (online 

supplemental table 2). A comparison between our study sample 
and the excluded men is shown in online supplemental table 5.

Lower knowledge
One thousand and fifty- five men (36%) had lower knowledge 
of HIV/STI testing, transmission and treatment. In univariable 
analysis, factors associated with having lower knowledge are 
shown in table 1.

From the multivariable analysis, lower knowledge was signif-
icantly more likely among men aged 18–24 years (aOR 1.98, 
95% CI 1.50 to 2.61), those educated below degree level (aOR 
1.58, 95% CI 1.32 to 1.88), men living outside Dublin (aOR 
1.21, 95% CI 1.01 to 1.44), those born in Ireland (aOR 1.62, 
95% CI 1.25 to 2.10) and among men who were unsure of their 
HIV status (aOR 1.35, 95% CI 1.13 to 1.61). Lower levels of 
knowledge were also observed among men who were out to 
fewer people, with significantly higher aORs observed in those 
out to few (aOR 1.36, 95% CI 1.06 to 1.76) or none (aOR 1.69, 
95% CI 1.20 to 2.37) compared with those out to all/almost all. 
MSM who had never tested for HIV also had lower knowledge 
levels compared with those who last tested negative for HIV 
within the previous 12 months (aOR 2.32, 95 CI 1.88 to 2.86). 
Furthermore, non- engagement with the national MSM- specific 
health promotion website was associated with lower knowledge 
(aOR 1.81, 95% CI 1.45 to 2.25). Full results, including the 
baseline comparison group for each covariate, can be seen in 
table 1.

Of note from the secondary analysis, in multivariable- adjusted 
models, students had low knowledge levels of HIV/STI transmis-
sion compared with men who were employed (aOR 1.35, 95% 
CI 1.07 to 1.71). In addition, age, education level, country of 
birth, outness level, HIV testing history, certainty of HIV status 
and prior non- engagement with the national MSM- specific 
health promotion website were significantly associated with 
knowledge levels. In contrast to the primary analysis, men living 
outside of Dublin did not appear to have low knowledge of HIV 
transmission compared with men living in Dublin (aOR 1.04, 
95% CI 0.88 to 1.23). The full results of the secondary analysis 
can be seen in the supplemental results section (online supple-
mental table 3).

DISCUSSION
Principal findings
Our primary analysis included 2905 MSM living in Ireland in 
2015, before the widespread availability of PrEP. Although the 
majority of MSM in Ireland had high levels of knowledge about 
HIV/STI transmission, testing and treatment, a large minority 
(36%) had low knowledge. While knowledge is only a single 
component of health literacy, its importance has been docu-
mented in prior studies which have shown that knowledge of 
HIV is a good predictor of a person’s overall health literacy.12 
Previous research has highlighted the benefits of interventions 
aimed at improving knowledge of HIV/STI transmission, testing 
and treatment among MSM, with some evidence of subsequent 
reductions in risky sexual behaviour.13

In total, 56% of MSM who had never tested for HIV had lower 
knowledge compared with only 9% of HIV- positive MSM. These 
results are similar to those from existing studies which reported 
that HIV- positive MSM tend to have better knowledge about 
HIV treatment and onward transmission risks, likely due to their 
HIV diagnosis acting as an educational intervention.14 A similar 
trend was observed in our secondary analysis, which focused 
on HIV/STI transmission only. Lack of knowledge about HIV 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2020-054469 on 26 O

ctober 2020. D
ow

nloaded from
 

www.man2man.ie
www.man2man.ie
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
https://dx.doi.org/10.1136/sextrans-2020-054469
http://sti.bmj.com/


354 Carey C, et al. Sex Transm Infect 2021;97:351–356. doi:10.1136/sextrans-2020-054469

Behaviour

transmission is associated with irregular condom use and higher 
numbers of sexual partners.15 This may contribute to potential 
undiagnosed HIV and STIs among this cohort of MSM. It is 
notable that over 25% of men who previously tested negative 
for HIV also had low knowledge levels. This is concerning as it 

appears that the opportunity for educating these men about HIV 
and STIs at the time of testing is being missed. It has been shown 
that MSM are likely to practice safer sex in the immediate after-
math of HIV testing and so perhaps may also be more receptive 
to long- term knowledge improving interventions at this time.21

Table 1 Univariable and multivariable analyses of lower knowledge of HIV and STI transmission, testing and treatment among MSM in Ireland, 
MISI 2015

Number 
with lower 
knowledge (%)

Univariable analysis Multivariable analysis

OR 95% CI P value aOR 95% CI P value

Age group (years)

  >40 234 (30) 1 Ref – 1 Ref –

  25–39 353 (29) 0.98 (0.80 to 1.19) 0.82 1.22 (0.98 to 1.53) 0.080

  18–24 468 (51) 2.48 (2.03 to 3.02) <0.001 1.98 (1.50 to 2.61) <0.001

Education

  Degree or higher 431 (28) 1 Ref – 1 Ref –

  Less than a degree 601 (46) 2.20 (1.88 to 2.57) <0.001 1.58 (1.32 to 1.88) <0.001

Area of residence*

  Dublin 403 (30) 1 Ref – 1 Ref –

  Outside Dublin 589 (42) 1.69 (1.44 to 1.97) <0.001 1.21 (1.01 to 1.44) 0.034

  Missing 63 (34) 1.20 (0.86 to 1.66) 0.281 1.05 (0.74 to 1.51) 0.771

Employment

  Employed 580 (31) 1 Ref – 1 Ref –

  Unemployed 83 (44) 1.74 (1.29 to 2.36) <0.001 1.23 (0.87 to 1.72) 0.237

  Student 322 (49) 2.18 (1.82 to 2.62) <0.001 1.10 (0.86 to 1.41) 0.452

  Other† 49 (40) 1.51 (1.04 to 2.19) 0.032 1.55 (1.02 to 2.35) 0.039

Country of birth

  Outside Ireland 106 (26) 1 Ref – 1 Ref –

  Ireland 944 (38) 1.78 (1.41 to 2.25) <0.001 1.62 (1.25 to 2.10) <0.001

Sexual Identity

  Gay 756 (33) 1 Ref – 1 Ref –

  Bisexual 185 (48) 1.81 (1.45 to 2.24) <0.001 1.04 (0.80 to 1.37) 0.756

  Straight/other 98 (45) 1.64 (1.24 to 2.17) 0.001 0.90 (0.65 to 1.25) 0.523

Outness level

  Out to all/almost all 433 (30) 1 Ref – 1 Ref –

  More than half 155 (37) 1.35 (1.08 to 1.70) 0.009 1.16 (0.90 to 1.48) 0.256

  Less than half 94 (36) 1.32 (1.00 to 1.75) 0.047 1.03 (0.76 to 1.41) 0.832

  Few 206 (44) 1.86 (1.50 to 2.31) <0.001 1.36 (1.06 to 1.76) 0.017

  None 136 (54) 2.70 (2.06 to 3.54) <0.001 1.69 (1.20 to 2.37) 0.002

HIV testing history

  Negative <12 months 267 (25) 1 Ref – 1 Ref –

  Negative >12 months 169 (29) 1.23 (0.98 to 1.54) 0.074 1.14 (0.89 to 1.46) 0.285

  Positive 13 (9) 0.31 (0.17 to 0.56) <0.001 0.38 (0.21 to 0.69) 0.001

  Never tested 598 (56) 3.96 (3.30 to 4.76) <0.001 2.32 (1.88 to 2.86) <0.001

STI in the last 12 months

  No/don’t know 986 (38) 1 Ref – 1 Ref –

  Yes 62 (23) 0.48 (0.36 to 0.65) <0.001 0.89 (0.64 to 1.23) 0.486

Certainty of HIV status

  Sure of HIV status 648 (33) 1 Ref – 1 Ref –

  Unsure of HIV status 400 (43) 1.50 (1.28 to 1.76) <0.001 1.35 (1.13 to 1.61) 0.001

Visited Man2Man website <0.001 <0.001

  Visited 178 (24) 1 Ref – 1 Ref –

  Not visited 855 (41) 2.24 (1.85 to 2.70) <0.001 1.81 (1.45 to 2.25) <0.001

Viewed one or more HP infographics <0.001 0.022

  Viewed 465 (32) 1 Ref – 1 Ref –

  Not viewed 551 (40) 1.46 (1.25 to 1.71) <0.001 1.17 (0.98 to 1.41) 0.084

*Variable with >5% missing data.
†Other includes retired, sick leave, medically retired and other.
aOR, adjusted OR; HP, health promotion; MISI, MSM Internet Survey Ireland; MSM, men who have sex with men; Ref, reference.
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Over one- third (37%) of the sample had never tested for HIV 
and 32% disclosed that they were unsure of their HIV status. The 
proportion of men who had never tested for HIV was higher than 
reported in other recent surveys of MSM, and it may be partially 
explained by the relatively high response rates from younger 
MSM in MISI 2015.19 Based on the potential burden of undi-
agnosed HIV and STIs, non- testers and infrequent HIV testers 
are an important group to target for knowledge improvement. 
This requires interventions which increase awareness about the 
relevance of testing and which improve access to testing as a 
priority. A previous study highlighted the benefit of community- 
based peer testing services for hard- to- reach groups like MSM, 
and similar interventions in an Irish setting may improve testing 
uptake among MSM.22

The lower levels of knowledge of HIV/STI transmission 
(from our secondary analysis) among students is a cause for 
concern. Heavy alcohol consumption in this group has been 
linked to inconsistent condom use previously.23 24 It is plausible 
that lower levels of knowledge of HIV/STI transmission among 
students may also be contributing to high levels of risky sexual 
behaviour and onward spread of HIV and STIs.25 Improved 
knowledge about HIV transmission risk may improve condom 
use among students.26 The knowledge disparity among younger 
MSM also underlines the importance of providing interven-
tions to educate younger MSM, and all students, on safer 
sexual practices in schools and third- level institutions. Multiple 
frameworks for how to develop and deliver such teaching have 
been produced previously and may be adapted to the Irish 
setting.27 These frameworks provide information for educa-
tors on how to maximise student participation in educational 
programmes and are associated with improved knowledge 
among young people.

MSM who disclosed their sexuality to few or no people had 
lower knowledge of HIV/STI transmission, testing and treat-
ment when compared with MSM who were openly out to all 
or almost all. MSM who are out to more people are also more 
likely to disclose this fact to their medical practitioners and are 
more likely to seek information on topics relating to sexual 
health.28 While interventions could be tailored to MSM who 
are less likely to engage with sexual health services, interven-
tions which aid MSM being more open about their sexual orien-
tation are preferable. Stigma around LGBT+ issues still exists 
in Irish society and may negatively affect men’s confidence in 
disclosing their sexual orientation.29 It is thus important that 
emphasis is placed on support that is known to help improve 
‘outness’, including mental health support, through the creation 
of LGBT+ social spaces. These interventions, in addition to the 
implementation of a National LGBT+ Inclusion Action Plan, 
may help accelerate acceptance of LGBT+ issues nationwide 
and increase individuals’ willingness to be open about their 
sexual orientation.

One potential option for reaching MSM is by making general 
health promotion materials accessible and appealing to larger 
audiences. Our findings show that a national health promotion 
website can be effective, perhaps more so than infographics or 
information leaflets in engaging MSM. Widespread promotion 
of health promotion materials, especially websites, may be bene-
ficial for knowledge improvement, as research has shown that 
MSM may benefit from similar online interventions.13 However, 
it is important to consider the difficulties of evaluating the 
effectiveness of these materials and the potential limitations of 
selection bias among those who are likely to engage with such 
materials.

Study limitations
While MISI 2015 is currently the largest ever study of the MSM 
population in Ireland, it is not without limitations. First, we 
regret that we were unable to include a risk behaviour covariate 
(eg, number of sexual partners). However, this was unavoidable 
due to an intrinsic limitation in the way that data on the number 
of sexual partners were collected in MISI 2015. The learning 
from this survey has been used to inform the design of subse-
quent behavioural surveys of MSM in Ireland. In addition, all 
data were self- reported, with the survey only available online and 
through English. A convenience sample was used to maximise 
the size of the recruited sample. This may have introduced selec-
tion bias into the study, especially biassing the sample towards 
those who had computer access. However, previous research 
has highlighted that online surveys are the optimal method for 
recruiting a generalisable MSM sample, and so online recruit-
ment is unlikely to have had major impact on the representa-
tiveness of our study population.30 Furthermore, we excluded 
participants who did not answer all 13 statements pertaining to 
HIV/STI knowledge. However, we compared the demographics 
of excluded participants with our study sample and found no 
major differences between the groups. We chose to dichotomise 
our outcome variable due to the skewed distribution of our 
outcome data, and based on consensus between the research 
team and community partners. This may have reduced some of 
the variability in the results, but it allowed for more meaningful 
and intuitive public health messages to be drawn from the anal-
ysis as it negated the need for a log (or other) transformation to 
be undertaken. Additionally, the cut- off values used for our lower 
knowledge variables were somewhat arbitrary and were chosen 
to ensure sufficient sample size in each group to detect possible 
true associations and to minimise the risk of a type II error rate. 
Finally, the survey was of cross- sectional design, and we cannot 
draw any temporal relationships between observed associations. 
We reported our findings in accordance with the Strengthening 
the Reporting of Observational studies in Epidemiology state-
ment for cross- sectional studies (online supplemental file 2).

CONCLUSION
While the majority of MSM in Ireland were found to have high 
levels of knowledge about HIV/STI transmission, testing and 
treatment, our study highlighted that certain groups of MSM 
had knowledge deficits. We identified that lower knowledge was 
especially apparent among younger MSM, those MSM who had 
never tested for HIV and those MSM who were out to fewer 
people. These groups would likely benefit from targeted inter-
ventions to improve their knowledge of HIV and STIs. MSM 
who visited the national MSM- specific sexual health promotion 

Key messages

 ► Large numbers of MSM in Ireland had poor knowledge 
regarding HIV and STI transmission, testing and treatment.

 ► Low knowledge was more apparent among younger MSM, 
those who had never tested for HIV, and among MSM who 
were out to fewer people.

 ► MSM who visited a national MSM- specific sexual health 
promotion website displayed higher knowledge levels of HIV 
and STI risks.

 ► MSM who have poorer knowledge of HIV/STI transmission 
pathways and testing opportunities may benefit from 
targeted interventions.
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website also had higher knowledge levels than those who did 
not.

Handling editor Jamie Scott Frankis
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SUPPLEMENTARY FILE 

Supplementary Methods 
Covariate Variables 
We included the following demographic covariates: age group (18-24, 25-39, 40+ years), country of 

birth (born in Ireland, born outside Ireland), area of residence (Dublin, outside Dublin), education level 

(degree level or higher, lower than degree level), employment status (employed, unemployed, student, 

other). Other variables included: sexual identity (gay, bisexual, straight/other); outness (out to 

all/almost all, more than half, less than half, few, none); HIV testing history (tested positive,  last test 

negative less than 12 months ago, last test negative more than 12 months ago,  never tested); history 

of an STI in the last 12 months (no/don’t know, yes) and knowledge of HIV status (sure of status, 

unsure of status).  

 

Infographics 

Infographic 1: Hepatitis B 

 
 

Infographic 2: Gonorrhoea 
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Infographic 3: Condom use 

 
 

Infographic 4: HIV/STI testing 
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Supplementary Results 
Secondary Outcome Measure 

The secondary analysis included 3,017 participants who answered all six questions about HIV/STI 

transmission (Table 4). From the multivariable analysis, significantly lower levels of knowledge were 

identified among those aged 18-24 years (aOR 1.41 95%CI 1.09-1.82), those educated below degree 

level (aOR 1.37 95%CI 1.16-1.62), those born in Ireland (aOR 1.60 95%CI 1.26-2.02) and students 

(aOR 1.35 95%CI 1.07-1.71). Furthermore, lower knowledge was identified among those who were 

unsure of their HIV status (aOR 1.31 95%CI 1.11-1.55), those out to few of their contacts (aOR 1.29 

95%CI 1.01-1.64), those who never tested for HIV (aOR 2.01 95%CI 1.64-2.345) and those who had 

never visited the Man2Man health promotion website (aOR 1.86 95%CI 1.53-2.27).  
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Supplementary Tables 
 

 

Supplemental Table 1: Breakdown of responses for each knowledge statement  

 

 

 

Supplemental Table 2: Number of men knowing each number of knowledge statements 

 

 

 

 

 

 

 

 

 

 

 

 

Statement Number I Knew this already I was not sure 

about this 

I did not know 

this already 

I did not know 

this already 

I do not 

understand this 

1 2823 57 12 7 6 

2 2794 57 20 12 22 

3 2839 44 11 2 9 

4 2354 325 199 5 22 

5 2706 142 22 3 32 

6 2723 134 38 4 6 

7 1970 523 284 19 109 

8 2232 457 151 3 62 

9 2391 385 115 1 13 

10 2745 110 37 5 8 

11 2387 367 140 4 7 

12 1587 549 723 19 27 

13 1865 598 397 13 32 

Number of Statements 

known 

Number of Men (%) Cumulative % 

0 3 (<1) <1 

1 6 (<1) <1 

2 8 (<1) <1 

3 17 (<1) 1 

4 21 (<1) 2 

5 38 (1) 3 

6 64 (2) 5 

7 108 (4) 9 

8 156 (5) 14 

9 281 (10) 24 

10 353 (12) 36 

11 461 (16) 52 

12 506 (17) 70 

13 883 (30) 100 
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Supplemental Table 3: Univariable and multivariable analysis of lower knowledge of HIV and STI 

transmission among MSM in Ireland, MISI 2015 

*Variable with >5% missing data 

 Other includes: retired; sick leave; medically retired & other 

+HP, health promotion  

 

Number with 

Lower 

Knowledge (%) 

Univariable Analysis Multivariable Analysis 

OR 

95% Confidence 

Interval P Value aOR 

95% Confidence 

Interval P Value 

Age group (years) 
 

      
>40 305 (37) 1 Ref - 1 Ref - 

25-39 472 (38) 1.03 (0.86-1.24) 0.731 1.17 (0.95-1.43) 0.137 

18-24 515 (55) 2.05 (1.69-2.48) <0.001 1.41 (1.09-1.82) 0.009 

Education 
 

      
Degree or higher 575 (36) 1 Ref - 1 Ref - 

Less than degree 685 (50) 1.80 (1.55-2.08) <0.001 1.37 (1.16-1.62) <0.001 

Area of Residence * 
 

      
Dublin 537 (39) 1 Ref - 1 Ref - 

Outside Dublin 679 (47) 1.39 (1.20-1.62) <0.001 1.04 (0.88-1.23) 0.633 

Missing 76 (37) 0.92 (0.68-1.24) 0.582 0.81 (0.59-1.13) 0.214 

Employment 
 

      
Employed 731 (38) 1 Ref - 1 Ref - 

Unemployed 100 (50) 1.63 (1.22-2.18) 0.001 1.29 (0.94-1.76) 0.117 

Student 374 (55) 2.07 (1.73-2.47) <0.001 1.35 (1.07-1.71) 0.01 

Other 56 (44) 
1.29 (0.90-1.86) 0.161 1.35 (0.91-2.00) 0.136 

Country Born 
 

      
Outside Ireland 136 (32) 1 Ref - 1 Ref - 

Ireland 1150 (45) 1.70 (1.37-2.12) <0.001 1.60 (1.26-2.02) <0.001 

Sexual Identity        
Gay 963 (41) 1 Ref - 1 Ref - 

Bisexual 196 (49) 1.39 (1.06-1.83) 0.018 0.91 (0.70-1.18) 0.487 

Straight/Other 111 (49) 1.59 (0.86-2.92) 0.139 0.87 (0.64-1.18) 0.368 

Outness Level        
Out to all/almost all 569 (38) 1 Ref - 1 Ref - 

More than Half 196 (45) 1.34 (1.08-1.66) 0.008 1.19 (0.94-1.49) 0.149 

Less than Half 111 (42) 1.20 (0.92-1.57) 0.177 0.99 (0.74-1.33) 0.968 

Few 236 (50) 1.64 (1.34-2.03) <0.001 1.29 (1.01-1.64) 0.04 

None 140 (54) 1.94 (1.48-2.52) <0.001 1.34 (0.97-1.85) 0.073 

HIV Testing History        
Negative <12 months 374 (33) 1 Ref - 1 Ref - 

Negative >12 months  226 (37)    1.08 (0.86-1.34) 0.505 

Positive 26 (17) 0.41 (0.26-0.63) <0.001 0.49 (0.31-0.77) 0.002 

Never Tested 655 (60) 2.88 (2.46-3.36) <0.001 2.01 (1.64-2.35) <0.001 

STI in last 12m        
No/Don’t Know 1200 (44) 1 Ref - 1 Ref - 

Yes 84 (30) 0.53 (0.41-0.69) <0.001 0.85 (0.63-1.13) 0.261 

Certainty re HIV Status        
Sure of HIV Status 803 (40) 1 Ref - 1 Ref - 

Unsure of HIV Status 480 (49) 1.46 (1.25-1.70) <0.001 1.31 (1.11-1.55) 0.001 

Visited Man2Man 

Website        

Visited 230 (29) 1 Ref - 1 Ref - 

Not visited 1034 (47) 2.16 (1.81-2.57) <0.001 1.86 (1.53-2.27) <0.001 

Viewed one or more HP 

Infographics+        

Viewed 584 (38) 1 Ref - 1 Ref - 

Not Viewed 668 (47) 1.44 (1.25-1.67) <0.001 1.17 (0.99-1.39) 0.063 
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Supplemental Table 4: Univariable and multivariable sensitivity analysis of lower knowledge of 

HIV and STI transmission, testing and treatment among HIV negative MSM in Ireland, MISI 2015 

 *Variable with >5% missing data 

 Other includes: retired; sick leave; medically retired & other 

+HP, health promotion 

 

 

  

 

Number with 

Lower 

Knowledge (%) 

Univariable Analysis Multivariable Analysis 

OR 

95% Confidence 

Interval P Value aOR 

95% Confidence 

Interval P Value 

Age group (years) 
 

     <0.001 

>40 226 (31) 1 Ref - 1 Ref - 

25-39 350 (31) 0.97 (0.79 – 1.19) 0.77 1.27 (1.01 – 1.60) 0.04 

18-24 466 (51) 2.32 (1.89 – 2.85)  <0.001 2.02 (1.52 – 2.67) <0.001 

Education 
 

     <0.001 

Degree or higher 422 (29) 1 Ref - 1 Ref - 

Less than a degree 597 (48) 2.23 (1.90 – 2.61) <0.001 1.62 (1.35 – 1.93) <0.001 

Area of Residence * 
 

     0.072 

Dublin 397 (32) 1 Ref - 1 Ref - 

Outside Dublin 584 (44) 1.68  (1.43 – 1.97) <0.001 1.20 (1.00 – 1.44) 0.042 

Missing 61 (36) 1.20 (0.86 – 1.67) 0.29 1.02 (0.71 – 1.47) 0.90 

Employment 
 

     0.14 

Employed 570 (32) 1 Ref - 1 Ref - 

Unemployed 81 (46) 1.77 (1.29 – 2.41) <0.001 1.20 (0.85 – 1.69) 0.30 

Student 321 (50) 2.10 (1.75 – 2.52) <0.001 1.10 (0.86 – 1.42) 0.43 

Other 49 (43) 
1.62 (1.10 – 2.38) 0.01 1.67 (1.09 – 2.55) 0.019 

Country of Birth 
 

     <0.001 

Outside Ireland 104 (27) 1 Ref - 1 Ref - 

Ireland 933 (40) 1.78 (1.40 – 2.26) <0.001 1.62 (1.25 – 2.11)  <0.001 

Sexual Identity       0.72 

Gay 748 (35) 1 Ref - 1 Ref - 

Bisexual 184 (48) 1.70 (1.37 – 2.12) <0.001 1.01 (0.77 – 1.32) 0.96 

Straight/Other 95 (45) 1.53 (1.15 – 2.04) 0.004 0.83 (0.59 – 1.16) 0.27 

Outness Level       0.004 

Out to all/almost all 425 (32) 1 Ref - 1 Ref - 

More than Half 153 (38) 1.31 (1.04 – 1.66)  0.02 1.15 (0.89 – 1.48) 0.29 

Less than Half 92 (37) 1.29 (0.97 – 1.71) 0.08 1.03 (0.76 -1.42) 0.84 

Few 206 (46) 1.88 (1.51 – 2.34) <0.001 1.43 (1.10 – 1.85) 0.007 

None 136 (54) 2.53 (1.92 – 3.32) <0.001 1.76 (1.26 – 2.47)  <0.001 

HIV Testing History       <0.001 

Negative in < 12 months 267 (25) 1 Ref - 1 Ref - 

Negative in > 12 months 166 (28) 1.22 (0.98 – 1.54) 0.08 1.14 (0.89 – 1.46) 0.30 

Never Tested 598 (56) 3.96 (3.30 – 4.76) <0.001 2.30 (1.86 – 2.85) <0.001 

STI in last 12m       0.63 

No/Don’t Know 978 (39) 1 Ref - 1 Ref - 

Yes 57 (24) 0.49 (0.36 – 0.67) <0.001 0.85 (0.60 – 1.19) 0.33 

Certainty of HIV Status       0.001 

Sure of HIV Status 636 (35) 1 Ref - 1 Ref - 

Unsure of HIV Status 399 (43) 1.38 (1.17 – 1.62)  <0.001 1.34 (1.12 – 1.60) 0.001 

Visited Man2Man 

Website       <0.001 

Visited 173 (24) 1 Ref - 1 Ref - 

Not visited 847 (42) 2.28 (1.88 – 2.76) <0.001 1.87 (1.50 – 2.33) <0.001 

Viewed one or more HP 

Infographics+       0.07 

Viewed 460 (33) 1 Ref - 1 Ref - 

Not Viewed 545 (42) 1.46 (1.25 – 1.71) <0.001 1.16 (0.96 – 1.39) 0.12 
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 Supplemental Table 5: Baseline characteristics of study sample and excluded men 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We excluded 185 men who did not answer all 13 questions relating to HIV/STI treatment, 

transmission and testing 

*Variable with >5% missing data 

 Other includes: retired; sick leave; medically retired & other 

 

Age   

18-24 914 (31) 51 (28) 

25-39 1205 (42) 71 (38) 

>40 786 (27) 63 (34) 

Education   
Degree 1541 (53) 85 (46) 

Less than a Degree 

Missing 

1306 (45) 

58 (2) 

91 (49) 

9 (5) 

Employment   

Employed 1882 (65) 110 (59) 
Unemployed 190 (7) 15 (8) 

Student 653 (22) 40 (22) 

Other 

Missing 

122 (4) 

52 (2)  

12 (7) 

8 (4) 

Area of Residence *   
Dublin 1329 (46) 67 (36) 

Outside Dublin 

Missing 

1392 (48) 

184 (6) 

87 (47) 

31 (17) 

Country of Birth   

Ireland 2478 (85) 161 (87) 
Outside Ireland 

Missing 

413 (14) 

14 (<1) 

17 (9) 

7 (4) 

Sexual Identity   

Gay 2261 (78) 150 (81) 

Bisexual 389 (13) 17 (9) 
Straight/Other 

Missing 

217 (8) 

38 (1) 

13 (7) 

5 (3) 

Outness Level   

Out to all/Almost all 1439 (50) 92 (50) 

More than half 421 (14) 28 (15) 
Less than half 259 (9) 15 (8) 

Few 463 (16) 19 (10) 

None 

Missing 

253 (9) 

70 (2) 

14 (8) 

17 (9) 

HIV Status   

HIV positive 142 (5) 10 (5) 

HIV negative <12m 1088 (38) 75 (41) 

HIV negative >12m 592 (20) 34 (18) 

Never Tested 
Missing 

1062 (36) 
21 (1) 

61 (33) 
5 (3) 

STI in last 12m   

No/Don’t Know 2611 (90) 162 (87) 

Yes 

Missing 

273 (9) 

21 (1) 

16 (9) 

7 (4) 

Certainty of HIV Status   

Sure of Status 938 (32) 72 (39) 

Unsure of Status 

Missing 

1953 (68) 

14 (<1) 

111 (60) 

2 (1) 

Visited Man2Man   
Visited 757 (26) 41 (22) 

Not visited 

Missing 

2099 (72) 

49 (2) 

132 (71) 

12 (7) 

Viewed HP Infographics   

Viewed 1466 (50) 96 (52) 
Not Viewed 

Missing 

1361 (47) 

78 (3) 

74 (40) 

15 (8) 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 

Item 

Number 

Section Recommendation Presence 

in Study 

Page 

Number 

1 Title and abstract (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found   

Y 

 

Y 

2 

 

2 

 Introduction    

2 Background/rationale Explain the scientific background and rationale for the investigation being 

reported 

Y 3 

3 Objectives State specific objectives, including any prespecified hypotheses  Y 3 

 Methods    

4 Study design Present key elements of study design early in the paper Y 4 

5 Setting Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

Y 4 

6 Participants Give the eligibility criteria, and the sources and methods of selection of 

participants 
Y 4 

7 Variables Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable 

Y 4 & 5 

8 Data sources/ 

measurement 

For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if there 

is more than one group 

Y 4-6 

9 Bias Describe any efforts to address potential sources of bias  Y 4 

10 Study size Explain how the study size was arrived at Y 4 

11 Quantitative variables Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 
Y 6 

12 Statistical methods (a) Describe all statistical methods, including those used to control for 

confounding  

(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 

(d) If applicable, describe analytical methods taking account of sampling strategy  

(e) Describe any sensitivity analyses  

Y 

Y 

Y 

Y 

Y 

6 

6 

6 

6 

6 

 Results    

13 Participants (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

(b) Give reasons for non-participation at each stage  

(c) Consider use of a flow diagram 

Y 

 

 

N 

N 

8 

 

 

- 

- 

14 Descriptive data (a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders  

(b) Indicate number of participants with missing data for each variable of interest  

Y 

 

N 

8 

 

- 

15 Outcome data Report numbers of outcome events or summary measures  Y 8 

16 Main results (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

(b) Report category boundaries when continuous variables were categorized  

(c) If relevant, consider translating estimates of relative risk into absolute risk for a 

meaningful time period 

Y 

 

 

Y 

N/A 

 

10 

 

 

10 

- 

17 Other analyses Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses  
Y 11 

 Discussion    

18 Key results Summarise key results with reference to study objectives  Y 13 

19 Limitations Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias  
Y 14 & 15 

20 Interpretation Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence  

Y 12 - 15 

21 Generalisability Discuss the generalisability (external validity) of the study results  Y 15 

 Other information    

22 Funding Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based  

Y 15 
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