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Abstract
To assess whether HIV-negative men who have sex with men (MSM) have realistic views of the current implications of living with HIV, we compared data of 950 tested HIV-negative and 122 never-tested MSM on anticipated consequences of an
HIV-infection to the actual experiences of 438 MSM living with HIV. Data were collected with a self-reported, web-based
survey conducted between May–June 2019 in the Netherlands. Results indicated that, compared to HIV-positive MSM, HIVnegative MSM significantly overestimated 95% (37/39) of items assessing HIV-related burden. Never-tested participants
overestimated 85% (33/39) of items. Overestimation in never-tested MSM was modified with increasing age and having
HIV-positive friends/relatives. The high level of overestimation suggests the ongoing need to correct for misperceptions,
as this could help reduce stigma towards those living with HIV and diminish fear of an HIV-diagnosis. The latter might be
important to improve testing uptake in older never-tested MSM with outdated views on HIV.
Keywords HIV · Burden · Men who have sex with men · Male · Social stigma · Quality of life

Introduction
In most high-income countries, the majority of individuals diagnosed with HIV receive antiretroviral therapy and
are virally suppressed [1]. In the Netherlands, for example, 21,969 individuals had been diagnosed with HIV and
were in care in 2019, of whom 93% had started antiretroviral therapy and 89% were virally suppressed [2]. Due to
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availability of effective therapy, the impact of living with
HIV subsequently changed from a life-threatening experience to managing a chronic, treatable condition [3–6]. It has
been shown, however, that despite recent developments, such
as early initiation of well-tolerated antiretroviral therapy
(ART) and awareness of the Undetectable = Untransmittable
(U = U) message, several burdensome aspects persist among
individuals living with HIV, which predominantly relate to
HIV-status disclosure, stigma and sexual and social life [7].
For both HIV stigma reduction and HIV prevention strategies, it is important knowing to what extent individuals at
increased risk for HIV, such as HIV-negative men who have
sex with men (MSM), over- or underestimate the implications of living with HIV. Overestimating the impact of HIV
might propagate stigmatization and discrimination towards
those living with HIV, and might additionally result in fear
of being stigmatized if becoming HIV-positive. Previous
studies among MSM have linked anticipated fear of rejection
or discrimination to lower uptake of HIV testing and delayed
entry into health care [8, 9]. Furthermore, other studies have
shown that when HIV-negative MSM underestimate or are
unaware of the implications of HIV as a chronic illness, they
are less motivated to get tested or engage in HIV-protective
behaviors [10, 11]. This is in line with several theoretical
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models, including the Health Belief Model [12] and the
Common-Sense Model of Self-Regulation [13], which highlight the importance of individuals’ perceptions about the
seriousness and potential consequences of an illness as close
determinants of relevant health-protecting behaviors.
In the Netherlands, it has been shown that 25% of MSM
living with HIV experienced discrimination because of having HIV and 44% experienced rejection by new (sex) partners due to being HIV-positive [7]. Furthermore, it has been
estimated that 8% of all people living with HIV in 2018 are
undiagnosed and 40% of MSM diagnosed with HIV in 2016
or later had late-stage HIV-infection [14]. As these numbers indicate the need to reduce HIV stigma and increase
HIV-testing among MSM, it seems important to determine
whether MSM in general have realistic views of living with
HIV, and if not, the reasons why. There is a lack of contemporary studies assessing whether HIV-negative MSM
understand the full range of consequences that are identified today as burdensome by individuals living with HIV.
Previous studies have focused on specific aspects of living
with HIV, such as HIV stigma and its association with HIV
testing [8, 9, 15–18]. However, these studies did not compare
the anticipated beliefs of HIV negative individuals with the
actual experiences of HIV-positive MSM today. The latter
would be useful to correct any misperceptions from HIV
negative MSM. Several reviews have reported that information-based interventions can contribute to stigma reduction
and assist in a more comprehensive understanding of HIV
and its impact within the broader community [19–21].
The objective of this study was to determine how the
burden of living with HIV is perceived among HIV-negative and never-tested MSM, and to compare the anticipated
burden among these men to the actual experienced burden
among HIV-positive MSM. We furthermore explored sociodemographic factors in HIV-negative or never-tested MSM
that were associated with not having a realistic view of the
burden of living with HIV.

Methods
Study Design and Population
We conducted a cross-sectional study in which the anticipated and actual experienced consequences of living with
HIV were investigated via an online, self-reported, webbased survey among individuals currently residing in the
Netherlands. The development of the survey has been
described elsewhere [7]. Briefly, experiences of living with
HIV among MSM in the Netherlands were identified via
in-depth interviews with 18 MSM diagnosed with HIV
between 2014 and 2018. Findings from these interviews
were used to generate 39 questionnaire items to quantify
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the qualitative findings with a larger sample of MSM who
were either negative, positive or never tested for HIV (Supplement 1). For HIV-positive participants, questionnaire
items measured the actual experiences of living with HIV.
For HIV-negative participants, or those never tested for HIV,
the same questionnaire items were adapted to explore anticipated consequences of living with HIV. Between April and
July 2019, the survey was distributed online on gay dating
sites and apps (Grindr, Planet Romeo), via the Instagram
page of a young social media influencer engaged with MSM
(@meijt), and via the Facebook and Instagram pages of an
organization involved in sexually transmitted infections (Soa
Aids Nederland).
The study was reviewed by the ethics board of the Academic Medical Centre, Amsterdam, the Netherlands and
we received an exemption from further extended protocol review. Questionnaire participation was voluntary and
anonymous.

Measurements
Socio‑Demographics and Sexual Risk Behavior
The socio-demographic variables that were assessed consisted of gender, age, country of birth, first two numbers
of participant’s postal code, highest education level, having
a chronic disease other than HIV, relationship status and
gender of sex partner(s). Participants were asked about their
current HIV-status based on the result of their last HIV-test
(i.e., HIV-positive, HIV-negative, and never-tested). PrEP
use was measured among HIV-negative and never-tested
MSM, in which we distinguished between current, past and
never use of PrEP. As a proxy for insight into living with
HIV, we asked whether participants had friends or relatives
who are diagnosed with HIV. Among HIV-negative and
never-tested participants, we examined sexual risk behavior
in the past 6 months. Sexual risk behavior was defined as
condomless anal sex (CAS) with a casual partner who was
HIV-positive with a detectable HIV VL or whose HIV-status
was unknown. If current PrEP use was reported, or CAS was
reported within a steady relationship, with a causal partner
with a self-reported HIV-negative status, or with an HIVpositive partner with an undetectable VL, sexual behavior
was not considered risky.
Experienced and Anticipated Consequences of Living
with HIV
Questionnaire items were categorized into the following
HIV-burden related themes: general impact, health, psychosocial, disclosure, sex and relationships, and practical
consequences. The items and themes all emerged from
the in-depth interviews with HIV-positive MSM [7]. All
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developed items were measured on a 7-point Likert scale
in which 1 represented no/low burden or positive consequences and 7 high burden or negative consequences
(Supplement 1). Items within themes were combined
using the average Likert scale score if the Cronbach’s
alpha (α) for internal consistency was ≥ 0.8.
General impact was evaluated by items on the general perceived severity of living with HIV, acceptance
of being HIV-positive, and the change in quality of life
due to HIV.
Health-related consequences were measured using
questions on the burden of taking ART daily (4 items),
ART side-effects (1 item) and hospital-visits (3 items).
Additionally, three items explored perceptions on the
physical consequences of HIV.
Psychosocial consequences were assessed by measuring the frequency of the following emotions or psychological states: pre-occupation with HIV, living more
consciously, inferiority, loneliness, insecurity about the
future, fear, sadness, unattractiveness, shame, stress,
anger/frustration, relief and confidence. Furthermore, we
explored changes in the bond with family/friends and fear
of infecting family/friends/colleagues.
Disclosure-related consequences included questions on
the level of burden when disclosing HIV status to family,
friends, colleagues/work-related people, fellow students,
new or existing steady partners, and new or existing
casual sex partners. The level of burden when not disclosing HIV-positive status to members of social groups
was measured separately. We also explored changes in
disclosure-related burden over time.
Sex and relationship related consequences were
assessed by asking to what extent participants agreed
with the following statements (for steady partners and
casual partners, separately): “Having HIV results/resulted
in… (1) decreased sexual well-being; (2) decreased sexual pleasure; (3) increased fear/stress around sex; (4)
more freedom in condom use; (5) a wilder sex life”. The
effect of HIV on relationship quality was explored among
participants who reported being in a steady relationship.
In addition, the survey assessed the level of trust in the
U = U message, fear of sexually transmitting HIV, difficulty in finding a sex partner, and perceived chance or
actual frequency of being left by a steady partner or being
rejected by a casual sex partner due to their positive HIV
status.
Social and practical consequences included the frequency of being discriminated against and getting fired or
not hired. We also asked whether problems were expected
to be encountered with mortgage providers, the healthcare
system (pharmacy, health insurance, dentist and non-HIV
health care providers), and traveling.

13
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Statistical Analysis
Socio-demographic variables were compared between
HIV-positive, HIV-negative and never-tested participants
using Pearson’s χ2 test for categorical variables and rank
sum test for continuous variables. For items on consequences of HIV, we generated dichotomous outcomes
based on anticipating (for HIV-negative or never tested
participants) or experiencing (for HIV-positive participants) low versus high burden. This distinction was determined from the median of the overall study population
for each outcome, separately, in which response options
equal to or higher than the median represented high burden
and those lower than the median represented low burden.
Analyzing dichotomized items was chosen over continuous items since the outcome variables were not normally
distributed. Odds ratios (OR) and their 95% confidence
intervals (95%CI) were estimated using logistic regression
to compare the odds of anticipating high burden among
HIV-negative and never-tested MSM versus the odds of
experiencing high burden among HIV-positive MSM.
Models were adjusted for age, being born in the Netherlands, residing in one of the four largest cities in the Netherlands, and having a steady partner, medical comorbidity, and HIV-positive friends/relatives. Here, we define an
adjusted OR (aOR) > 1 as overestimation (i.e. more likely
to anticipate high burden compared to burden experienced
by HIV-positive participants) and an aOR < 1 as underestimation (i.e. more likely to anticipate low burden compared
to burden experienced by HIV-positive participants). Eight
participants diagnosed in 2019 were excluded from the
analyses, as interviews suggested that experiences during
the first few months post diagnosis strongly differ from
experiences thereafter [7].
Since over- and underestimation could be modified by
other factors than HIV-status alone, we performed posthoc analyses to identify specific groups with specific overor underestimation profiles. We ran two separate models
comparing HIV-negative and never-tested participants to
HIV-positive participants while including (i) an interaction
term with age as a continuous variable and HIV status, and
(ii) an interaction term with having HIV-positive friends/
relatives vs. not having HIV-positive friends/relatives (as
a proxy for HIV insight) and HIV status. These models
were adjusted for the demographic characteristics listed
above. Differences in OR were determined by a Wald χ2
test of the interaction term. Stratum-specific estimates
were directly calculated from these models using the ‘contrast’ command for the interaction term between having
HIV-positive friends/relatives vs not having HIV-positive
friends/relatives and HIV status. All statistical analyses
were carried out using Stata IC version 15.0.
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Results
A total of 2,608 individuals started the survey, of whom
1510 (58%) completed the questionnaire and were
included in the analysis. Of these, 950 (63%) were HIVnegative, 438 (29%) were HIV-positive and diagnosed
before 2019, and 122 (8%) were never tested for HIV.
Median age of HIV-positive participants was significantly higher than that of HIV-negative and never-tested
participants (Kruskal–Wallis H(2) = 89.91, p < 0.001,
Table 1). HIV-positive participants more often had a
medical comorbidity (Pearson χ2 (2, N = 1,510) = 18.13,
p < 0.001) and HIV-positive acquaintances (Pearson χ 2
(2, N = 1,510) = 119.12, p < 0.001) than HIV-negative and
never-tested participants. Never-tested participants less
frequently reported living in a large urban area (Pearson
χ2 (2, N = 1,510) = 23.85, p < 0.001) and had a lower level
of education (Pearson χ2 (2, N = 1,510) = 31.18, p < 0.001)
than HIV-positive and HIV-negative participants. Sexual
risk behavior in the preceding 6 months was reported
by 16% (154/950) of HIV-negative and 20% (24/122) of
never-tested MSM, which was not statistically different
(Pearson χ2 (1, N = 1,072) = 0.94, p = 0.333). One fifth of
HIV-negative MSM (20%, 191/950) reported current PrEP
use compared to none of the never-tested MSM (Pearson
χ2 (1, N = 1,072) = 32.97, p < 0.001). Almost all HIV-positive participants used ART (429/438, 98%) and reported an
undetectable HIV viral load (VL) (430/438, 98%). Their

median time since HIV diagnosis was 8 [interquartile
range (IQR) = 4–13] years.

General Impact
In total, 95% (37/39) of items on the consequences of living
with HIV were significantly overestimated by HIV-negative
participants (Table 2). Never-tested participants overestimated 85% (33/39) of the items. HIV-negative and nevertested participants were more likely to anticipate a deterioration in quality of life (aOR = 3.16, 95%CI = 2.45–4.05;
aOR = 2.28, 95%CI = 1.46–3.56; respectively) and had a
higher perceived severity of living with HIV (aOR = 6.41,
95%CI = 4.94–8.33; aOR = 6.64, 95%CI = 3.88–11.36;
respectively) compared to actual experiences of HIV-positive participants. In addition, they were less likely to accept
having HIV (aOR = 4.08; 95%CI = 3.16–5.25; aOR = 3.85,
95%CI = 2.38–6.22; respectively) (Table 2; Supplement 2).
Health‑Related Consequences
HIV-positive participants reported low burden of healthrelated consequences, as most reported habituation to
ART-taking (338/438, 79%) and frequent hospital visits (314/438, 72%) (Supplement 2). HIV-negative and
never-tested participants, however, were more likely to
expect not getting used to these aspects (HIV-negative
MSM: respectively, aOR = 5.60, 95%CI = 4.33–7.24;
aOR = 5.33, 95%CI = 4.12–6.89; never-tested participants:

Table 1  Socio-demographics of HIV-positive, HIV-negative and never-tested MSM in the Netherlands who completed the online survey
between April-July 2019

Socio-demographics
Age, median [IQR]
Born in the Netherlands
Resides in a large urban a reab
Obtained college degree or higher
In a steady relationship
Medical comorbidity other than HIV
Having HIV-positive relatives/friends
Sexual risk behavior in preceding 6 monthsc
Current PrEP use

HIV-positive
(N = 438)

HIV negative
(N = 950)

Never tested
(N = 122)

N

%

N

%

n

%

51
384
154
246
231
108
319
NA
NA

(41–57)
88%
35%
56%
53%
25%
73%
NA
NA

43
843
342
610
445
150
521
154
191

(30–55)
89%
36%
64%
47%
16%
55%
16%
20%

37
115
17
48
50
16
23
24
0

(22–51)
94%
14%
39%
41%
13%
19%
20%
0%

χ2a

p-value

89.91a
4.24
23.85
31.18
6.85
18.13
119.12
0.94
32.97

< 0.001
0.120
< 0.001
< 0.001
0.032
< 0.001
< 0.001
0.333
< 0.001

a

Unless stated otherwise: differences for continuous variables (age) were compared with the Kruskal–Wallis rank sum test (Kruskal–Wallis H).
All tests had two degrees of freedom, except for sexual risk behavior and current PrEP use

b
c

Urban area includes Amsterdam, Rotterdam, the Hague and Utrecht

Sexual risk behavior was defined as having condomless anal sex with a casual partner who was HIV-positive with a detectable HIV viral load
(VL) or a partner of unknown HIV status. Sexual behavior was not considered risky if current PrEP use was reported or if condomless sex was
reported in a steady relationship, with a self-reported HIV-negative casual partner, or with an HIV-positive partner with an undetectable VL
HIV human immunodeficiency virus; IQR interquartile range; PrEP pre-exposure prophylaxis
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Table 2  Anticipated burden of living with HIV of HIV-negative MSM (n = 950) and never-tested MSM (n = 122) compared to the experienced
burden of HIV-positive MSM (N = 438)

General impact
Quality of life since HIV diagnosis
Perceived severity of having HIV
Acceptance of having HIV
Health-related consequences
Burdensome side effects of ARTc
Integrating ART in daily r outined
Remembering taking ART d ailyd
Taking ART in presence of othersd
Habituation of ART t akingd
Fear for hospital visits
Comfort in hospital visits
Habituation to frequent hospital visits
Being more vulnerable to diseases
Having shortened life expectancy
Having increased health awareness
Psychosocial consequences
Emotional burdene
Being preoccupied with HIV
Bond with family/friends
Fear of infecting family/friends/colleagues
Burden of disclosure
Burden of d isclosuref
Burden of non-disclosureg
Disclosure gets easier over time
Relationship and sex-related consequences
Difficulty getting SPh
Quality of steady relationshipi
Decreased sexual well-being with S
 Pi
Decreased sexual well-being with C
 Pj
Decreased sexual pleasure with S
 Pi
Decreased sexual pleasure with C
 Pj
Increased fear/stress during sex with SPi
Increased fear/stress during sex with CPj
Easier finding new CP
Being left by SP
Getting rejected by potential new (sex-) partner
Trusting U = U message
Fear of infecting someone during sexk
Practical consequences
Frequency of discrimination
Getting fired/not hired
Problems with healthcare s ysteml
Problems with mortgage
Problems/limitations when traveling

HIV-positive
(N = 438)
ref

HIV-negative (N = 950)

Never-tested (N = 122)

aOR (95% CI)a,b

p-value

aOR (95% CI)a,b

p-value

1 (ref)
1 (ref)
1 (ref)

3.16 (2.45–4.05)
6.41 (4.94–8.33)
4.08 (3.16–5.25)

< 0.001
< 0.001
< 0.001

2.28 (1.46–3.56)
6.64 (3.88–11.36)
3.85 (2.38–6.22)

0.001
< 0.001
< 0.001

1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)

0.64 (0.47–0.89)
3.72 (2.88–4.81)
3.27 (2.55–4.20)
1.90 (1.49–2.42)
5.60 (4.33–7.24)
2.02 (1.59–2.57)
0.35 (0.27–0.46)
5.33 (4.12–6.89)
4.85 (3.76–6.26)
2.22 (1.75–2.83)
1.04 (0.81–1.34)

0.007
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
0.762

0.52 (0.32–0.85)
3.32 (2.12–5.19)
2.84 (1.81–4.45)
1.47 (0.94–2.26)
5.98 (3.53–10.09)
2.58 (1.63–4.08)
0.22 (0.14–0.35)
5.30 (3.25–8.64)
5.22 (3.22–8.46)
3.35 (2.12–5.29)
0.81 (0.52–1.26)

0.008
< 0.001
< 0.001
0.096
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
0.343

1 (ref)
1 (ref)
1 (ref)
1 (ref)

4.43 (3.39–5.79)
7.75 (5.92–10.15)
1.95 (1.46–2.61)
3.57 (2.77–4.62)

< 0.001
< 0.001
< 0.001
< 0.001

4.08 (2.55–6.51)
9.49 (5.49–16.41)
1.22 (0.72–2.08)
4.73 (2.86–7.83)

< 0.001
< 0.001
0.462
< 0.001

1 (ref)
1 (ref)
1 (ref)

1.46 (1.14–1.86)
1.95 (1.52–2.52)
2.11 (1.62–2.75)

0.003
< 0.001
< 0.001

1.77 (1.11–2.84)
2.04 (1.30–3.22)
1.63 (1.00–2.66)

0.017
0.002
0.051

1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)

1.43 (1.02–2.02)
4.29 (2.90–6.35)
2.41 (1.71–3.40)
6.12 (4.63–8.10)
2.85 (2.01–4.04)
5.71 (4.28–7.61)
4.47 (3.10–6.43)
5.99 (4.39–8.16)
0.63 (0.49–0.82)
116.02 (67.52–199.35)
25.35 (18.34–35.04)
3.12 (2.42–4.02)
7.88 (5.88–10.55)

0.036
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
0.001
< 0.001
< 0.001
< 0.001
< 0.001

1.74 (1.05–2.90)
2.93 (1.49–5.75)
2.44 (1.21–4.92)
5.98 (3.58–9.98)
3.01 (1.53–5.93)
4.64 (2.85–7.56)
5.55 (2.69–11.45)
4.98 (2.88–8.60)
0.66 (0.42–1.03)
222.25 (96.91–509.73)
43.46 (20.36–92.79)
6.33 (3.85–10.40)
9.37 (5.51–15.92)

0.031
0.002
0.012
< 0.001
0.001
< 0.001
< 0.001
< 0.001
0.067
< 0.001
< 0.001
< 0.001
< 0.001

1 (ref)
1 (ref)
1 (ref)
1 (ref)
1 (ref)

41.88 (27.96–62.71)
177.81 (101.97–310.07)
7.58 (5.72–10.04)
5.94 (4.58–7.70)
4.31 (3.33–5.56)

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

30.19 (16.92–53.87)
256.04 (115.43–567.93)
7.85 (4.87–12.64)
6.45 (4.02–10.36)
4.92 (3.12–7.77)

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

a

Odds ratios represent the odds of anticipating high burden among HIV-negative and never-tested MSM versus the odds of experiencing high
burden among HIV-positive MSM. High burden are scores equal or higher than the median of the overall study population

b

Odds ratios are adjusted for for the demographic variables age, being born in the Netherlands, residing in one of the four largest cities in the
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Table 2  (continued)
Netherlands, and having a steady partner, medical comorbidity, and HIV-positive friends/relatives
c

d
e

for HIV-positive MSM among those who have experienced side-effects (n = 212)
for HIV-positive MSM among those who have ever taken ART (n = 430)

emotions include feelings of inferiority, loneliness, insecurity about the future, fear, relief, depressive feelings, feeling less attractive, shame,
stress and anger/frustration

f

for HIV-positive MSM among those who disclosed their status to at least one of the following: family, friends, fellow students, colleagues, existing steady partner, new steady partner, existing casual partner, and/or new casual sex partner (n = 418)

g
for HIV-positive MSM among those who did not disclose their status to at least one of the following: family, friends, fellow students, colleagues, existing steady partner, new steady partner, existing casual partner, and/or new casual sex partner (n = 388)
h
i
j

for HIV-positive MSM among those with a casual partner in the preceding 6 months (n = 378)

k
l

for HIV-positive MSM among those who were not in a steady relationship (n = 207)

among those who were in a steady relationship (HIV-positive MSM, n = 231; HIV-negative MSM, n = 445; never-tested MSM, n = 50)
fear of infecting someone during sex includes fear of infecting casual and steady partners

problems with healthcare system include problems with non-HIV health care providers, health insurance, pharmacy and dentist

HIV human immunodeficiency virus, MSM men who have sex with men, ref reference group, aOR adjusted odds ratio, CI Confidence Interval,
ARTantiretroviral therapy, SP steady partner, CP casual partner; U = U = undetectable is untransmittable

respectively, aOR = 5.98, 95%CI = 3.53–10.09; aOR = 5.30,
95%CI = 3.25–8.64) (Table 2). Moreover, HIV-negative participants overestimated the burden of taking ART in presence of others (aOR = 1.90, 95%CI = 1.49–2.42). A small
proportion of HIV-negative (10%, 95/950) and never-tested
(12%, 15/122) participants anticipated that HIV would not
change health awareness (Supplement 2), which did not differ from the actual experiences of HIV-positive participants
(HIV-negative participants: aOR = 1.04, 95%CI = 0.81–1.34;
never-tested participants: aOR = 0.81, 95%CI = 0.52–1.26;
Table 2). The burden of ART side-effects was underestimated by both HIV-negative and never-tested participants (aOR = 0.64, 95%CI = 0.47–0.89; aOR = 0.52,
95%CI = 0.32–0.85; respectively).
Psychosocial Consequences
All psychosocial consequences of living with HIV were overestimated by HIV-negative and never-tested participants in
comparison to HIV-positive participants, with the exception
of the impact of HIV on the bond with family/friends among
never-tested participants (aOR = 1.22, 95%CI = 0.72–2.08).
18% (80/438) of HIV-positive participants reported to often
experience emotional burden from HIV, while this was
anticipated by 51% (488/950) of HIV-negative (aOR = 4.43,
95%CI = 3.39–5.79) and 56% (68/122) never-tested participants (aOR = 4.08, 95%CI = 2.55–6.51). HIV-negative and
never-tested participants were also more likely to expect
being pre-occupied with HIV than was reported by HIVpositive participants (aOR = 7.75, 95%CI = 5.92–10.15;
aOR = 9.49, 95%CI = 5.49–16.41, respectively). Fear of
infecting family, friends and colleagues was anticipated
by 23% (215/950) of HIV-negative participants and 24%
(29/122) of never-tested participants, which was higher
than the experienced fear among HIV-positive participants

(8%, 36/438; aOR = 3.57, 95%CI = 2.77–4.62; aOR = 4.73,
95%CI = 2.86–7.83, respectively). HIV-negative participants
more often expected HIV to negatively impact their bond
with family/friends (aOR = 1.95, 95%CI = 1.46–2.61) than
HIV-positive participants.
Burden of Disclosure
The burden of disclosure and non-disclosure were both overestimated among HIV-negative participants (aOR = 1.46,
95%CI = 1.14–1.86; aOR = 1.95, 95%CI = 1.52–2.52,
respectively) and never-tested participants (aOR = 1.77,
95%CI = 1.11–2.84; aOR = 2.04, 95%CI = 1.30–3.22,
respectively) (Table 2). However, never-tested participants
expected that the difficulty of HIV-status disclosure would
remain unchanged over time, which was in line with the
experiences of HIV-positive participants (Supplement 2).
HIV-negative MSM were, however, significantly more likely
to expect that disclosure would become more difficult over
time (aOR = 2.11, 95%CI = 1.62–2.75) (Supplement 2).
Sex and Relationship Related Consequences
HIV-negative and never-tested participants were more
likely than HIV-positive participants to anticipate deteriorating quality of their relationship as a result of an HIV
diagnosis (aOR = 4.29, 95%CI = 2.90–6.35; aOR = 2.93,
95%CI = 1.49–5.75, respectively). With regard to sex
with steady partners, HIV-negative and never-tested
participants more often expected a decrease in sexual
pleasure (aOR = 2.85, 95%CI = 2.01–4.04; aOR = 3.01,
95%CI = 1.53–5.93, respectively) and more often anticipated
fear/stress during sex (aOR = 4.47, 95%CI = 3.10–6.43;
aOR = 5.55, 95%CI = 2.69–11.45). Both groups substantially overestimated the probability of being left by a
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steady partner (aOR = 116.02, 95%CI = 67.52–199.35;
aOR = 222.25, 95%CI = 96.91–509.73, respectively) and
getting rejected by a potential new partner (aOR = 25.35,
95%CI = 18.34–35.04; aOR = 43.46, 95%CI = 20.36–92.79,
respectively). A high proportion of HIV-positive participants
reported difficulties getting into a steady relationship due
to living with HIV (41%, 85/207), which was expected to
be even higher among HIV-negative and never-tested participants (aOR = 1.43, 95%CI = 1.02–2.02; aOR = 1.74,
95%CI = 1.05–2.90, respectively). Never-tested participants reported no differently than HIV-positive participants
about the ease of finding new sex partners (aOR = 0.66,
95%CI = 0.42–1.03), while HIV-negative participants
expected that it would be more difficult to find new sex
partners compared to HIV-positive participants (aOR = 0.63,
95%CI = 0.49–0.82).
Similarly, both HIV-negative and never-tested groups
overestimated the negative effect of HIV on the perceived sexual well-being (aOR = 6.12, 95%CI = 4.63–8.10;
aOR = 5.98, 95%CI = 3.58–9.98, respectively), sexual pleasure (aOR = 5.71, 95%CI = 4.28–7.61;
aOR = 4.64, 95%CI = 2.85–7.56, respectively) and fear/
stress (aOR = 5.99, 95%CI = 4.39–8.16; aOR = 4.98,
95%CI = 2.88–8.60, respectively) when having sex with
casual partners.
The majority of HIV-positive participants trusted the
U = U message (71%, 309/438) and did not fear infecting
sex partners (72%, 299/438) (Table 1). Compared to HIVpositive participants, HIV-negative participants and nevertested participants were significantly more likely to fear
infecting sex partners (aOR = 7.88, 95%CI = 5.88–10.55;
aOR = 9.37, 95%CI = 5.51–15.92, respectively) and distrust the U = U message (aOR = 3.12, 95%CI = 2.42–4.02;
aOR = 6.33, 95%CI = 3.85–10.40, respectively).
Practical Consequences
Situations related to HIV-stigma, such as expecting discrimination and getting fired or not hired, were
overestimated to a large extent by both HIV-negative
(aOR = 41.88, 95%CI = 27.96–62.71; aOR = 177.81,
95%CI = 101.97–310.07, respectively) and never-tested
participants (aOR = 30.19, 95%CI = 16.92–53.87;
aOR = 256.04, 95%CI = 115.43–567.93, respectively)
(Table 2). Only a small proportion of HIV-positive participants reported frequent occurrence of these situations
(3%, 12/438 and < 1%, 2/438; respectively) (Supplement 2).
Problems with mortgage, traveling or the health system were
also reported to be rare among HIV-positive participants (9,
8, 4%; respectively) (Supplement 2), while HIV-negative
participants and never-tested participants overestimated the
occurrence of these events (Table 2).
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Expected HIV‑Related Burden and Interactions With
Age and Having HIV‑Positive Friends/Relatives
Among HIV-negative and never-tested participants, the
degree of expected burden (i.e. aOR) of respectively 5 and 6
out of the 39 items differed according to age (Supplement 3).
Items for which the degree of anticipated burden statistically
increased with age among HIV-negative MSM included
burden of disclosure over time (Wald χ2 (1, 1,367) = 6.28,
p = 0.012), difficulty finding casual sex partners (Wald χ2 (1,
N = 1,327) = 9.87, p = 0.002), and difficulty with obtaining
mortgage (Wald χ2 (1, N = 1,388) = 23.90, p < 0.001). On
the other hand, the degree of anticipating a decreasing quality of steady relationships (Wald χ2 (1, N = 1,181) = 3.96,
p = 0.047) and distrust in the U = U message (Wald χ2 (1,
N = 1,388) = 4.02, p = 0.045) decreased with age among
HIV-negative participants. Among never-tested participants, the degree of anticipated burden related to emotional
aspects (Wald χ2 (1, N = 560) = 7.93, p = 0.005), difficulty
of disclosure over time (Wald χ 2 (1, N = 539) = 10.17,
p = 0.001), difficulty finding casual sex partners (Wald χ2 (1,
N = 499) = 6.07, p = 0.014), getting fired or not hired (Wald
χ2 (1, N = 560) = 4.89, p = 0.027), problems with the health
care system (Wald χ2 (1, N = 560) = 5.83, p = 0.016) or with
obtaining mortgage (Wald χ2 (1, N = 560) = 15.34, p < 0.001)
all increased with age.
The expected burden differed according to having HIVpositive friends/relatives in 4/39 items among HIV-negative
participants and in 11/39 items among never-tested participants (Supplement 4). Among HIV-negative participants,
the anticipated burden related to difficulty of disclosure
over time (Wald χ2 (1, N = 1,367) = 10.65, p = 0.001) and
travel-related problems (Wald χ2 (1, N = 1,388) = 5.35,
p = 0.021) were higher among those with HIV-positive relatives or close friends, but the anticipated burden related to
non-disclosure (Wald χ2 (1, N = 1,337) = 4.17, p = 0.041)
and getting rejected by a new sex partner (Wald χ2 (1,
N = 1,388) = 9.29, p = 0.004) was higher among those without HIV-positive acquaintances. Surprisingly, among nevertested participants, having HIV-positive relatives or close
friends only increased anticipated burden of certain items.
For instance, it was associated with not becoming habituated
to ART taking (Wald χ2 (1, N = 551) = 3.90, p = 0.048), fear
for hospital visits (Wald χ2 (1, N = 560) = 4.23, p = 0.040),
not becoming habituated to frequent hospital visits (Wald
χ2 (1, N = 560) = 6.09, p = 0.014), general emotional burden
(Wald χ2 (1, N = 560) = 6.19, p = 0.013), difficulty of disclosure over time (Wald χ2 (1, N = 539) = 5.51, p = 0.019),
decreasing sexual pleasure with casual partners (Wald χ2
(1, N = 499) = 5.32, p = 0.021), increased fear/stress during sex with casual partners (Wald χ2 (1, N = 499) = 4.05,
p = 0.044), fear of sexual HIV transmission (Wald χ2 (1,
N = 539) = 4.38, p = 0.036), and problems with the health
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care system (Wald χ2 (1, N = 560) = 5.56, p = 0.018), obtaining mortgage (Wald χ2 (1, N = 560) = 4.76, p = 0.029) and
traveling (Wald χ2 (1, N = 560) = 5.48, p = 0.019).

Discussion
In this study, we explored which aspects of the burden of
living with HIV are misperceived by HIV-negative and
never-tested MSM in comparison to HIV-positive MSM.
We found that both HIV-negative and never-tested MSM
largely overestimate the consequences of living with HIV
as a chronic illness, although the number of overestimated
items was higher among HIV-negative MSM than among
never-tested MSM. However, overestimation of some items
in never-tested MSM was modified with increasing age and
having HIV-positive friends or relatives, whereas these distinct effects were not clearly present in HIV-negative MSM.
Our findings of overestimation fit well with the general
affective forecasting literature, which is described as the
process of predicting future emotion states following emotional events, such as an HIV diagnosis [22]. It has been
demonstrated that there are several errors involved when
people predict future feelings. The most prevalent error is
impact bias, whereby people frequently overestimate the
hypothetical emotional impact of negative events [22]. A
major source of impact bias in response to negative events is
failure to anticipate how much a person’s coping capabilities
will hasten their recovery. The current study was preceded
by a qualitative study in which we examined the durability
of experienced burden among MSM living with HIV [7].
Results from that study showed that several aspects, such as
the clinical management of infection, were initially experienced as burdensome, but were quickly habituated to. It
is likely that MSM in our study did not anticipate developing such coping or habituation capabilities, resulting in a
predominant overestimation of burden. The experiences of
HIV-positive MSM on habituation to their new condition
over time can be used in interventions to correct misperceptions on the anticipated burden of living with HIV and create
more realistic views.
Correcting overestimation of burden can be useful to
counteract stigmatization of individuals living with HIV. In
our preceding qualitative study, we showed that approximately one-third of HIV-positive MSM experienced burden
of living with HIV, which was mainly linked to interpersonal
experiences, such as difficulties with disclosure [7]. Others
have also shown that individuals living with HIV frequently
deal with HIV-related stigma, resulting in negative affective feelings, such as guilt and depression, and social consequences, such as isolation and discrimination [23–26]. These
effects might be exacerbated to a great extent by negative
attitudes and fear from HIV-negative peers, as acceptance
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of an HIV diagnosis is highly dependent on acceptance of
others [3]. Negative attitudes among MSM likely result from
existing stereotypes within the MSM community, which in
itself has been identified as a main factor driving HIV-related
stigma [15, 27]. Several interventions were found to be successful in reducing stigma attitudes among individuals and
communities using information-based approaches, but were
mostly targeted towards at-risk populations [19–21]. Correction of stereotypic perceptions and specific misperceptions
on the implications of living with HIV among MSM might
therefore also be useful in stigma-reducing campaigns aiming to improve the quality of life of individuals living with
HIV.
Besides driving stigmatization of individuals living
with HIV, overestimating the implications of an HIVinfection might result in lower uptake of HIV-testing.
This claim is substantiated by previous studies showing an
association between anticipating negative consequences of
HIV and less frequent testing for HIV [8, 9, 15–18]. Individuals who perceive the consequences of HIV as more
burdensome than in actuality might be more afraid of a
potential positive HIV test result and therefore postpone
or avoid HIV-testing. This effect might be reinforced by
HIV-prevention messages implicitly stating that an HIVinfection should be avoided. In our sample, more than 10%
never had an HIV test, even though about a fifth of this
group had engaged in activities at-risk for HIV in the past
6 months. For some younger never-tested MSM, recent
HIV-testing could be less relevant as they might have
been less, or only recently became, sexually active and
therefore might not yet have had a substantial reason for
testing. Interestingly, our data suggest that among nevertested MSM, overestimation of especially health-care and
stigma-related perceptions significantly increased with
age or knowing others with HIV. Overestimation from
this subgroup of MSM might be the result of outdated
views on health-related and interpersonal consequences of
living with HIV, such as perceptions regarding the negative impact of HIV diagnosis due to experiences dating
from the pre-ART period. A recent qualitative study elaborated this concept, demonstrating that the images from the
AIDS epidemic during the pre-ART period still impact
older MSM today and is associated with late testing and
late presentation in care [28]. In addition, we expected
that having HIV-positive friends/relatives would have
contributed to a more realistic view of the burden of HIV,
which was clearly not the case for never-tested MSM. It
could be that ‘having acquaintances with HIV’ by itself is
not necessarily a proxy for HIV-related insight. If knowing persons with HIV does not involve discussion and
exposure to their experiences, it might actually evoke a
reaction of fear, rather than acquiring realistic views of
burden. Older never-tested MSM might therefore benefit
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from correction of misperceptions regarding the burden of
living with HIV that might improve their testing uptake.
Interventions using narrative evidence from those living
with HIV or interventions that target affective forecasting
might have a positive effect on HIV testing, as these strategies were found to be effective in changing behavior across
several health domains [29, 30].
One last intriguing finding in our analysis was the underestimation of burden due to side effects of ART among our
HIV-negative and never-tested participants. This finding
suggests that perceptions regarding the ease of using current
ART regimens have been well adopted by HIV-negative and
never tested MSM. The implications of such an underestimation among HIV negative or never tested MSM need to be
clarified—it could be that perceptions among some of these
individuals can lower the perceived severity of HIV and
could therefore form the basis for lower motivation to protect
oneself from HIV or to test for HIV. In such cases, efforts
to correct underestimation of HIV-related burden must be
formulated in a cautious way not to lead to an opposite effect
of increasing stigma and testing avoidance.
A limitation of our study was its cross-sectional
nature, which limited us from establishing causal inference between overestimation and HIV testing uptake. We
recruited an online, convenience sample of respondents,
and half did not complete the survey. This sample might
therefore not be fully representative for the overall MSM
population of the Netherlands or of other countries. Generalizing our results to other settings should therefore be
done with caution. Furthermore, over- or underestimation
was difficult to establish whenever an item was reported by
almost all HIV-positive MSM as burdensome or not burdensome, respectively (as was the case for underestimation
with the item “frequency of discrimination”, for example).
Furthermore, our risk definition could be limited as we had
no data on the use of PrEP during every CAS act, negotiated safety within steady relationships, or information on
the validity of the perceived HIV status of casual partners.
In conclusion, our study illustrated that the consequences
of living with HIV as a chronic illness are predominantly
overestimated among HIV-negative and never tested MSM.
The overestimation of almost all items suggests ongoing
need for knowledge-based campaigns that correct misperceptions on the realities of living with HIV, which may have
the potential to decrease stigmatization towards those living with HIV and might additionally reduce fear of negative consequences of an HIV diagnosis. The latter could be
especially relevant for older never-tested MSM to improve
their testing uptake, as they may have outdated views of the
consequences of living with HIV.
Supplementary Information The online version contains supplementary material available at https://d oi.o rg/1 0.1 007/s 10461-0 21-0 3281-1.
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