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ABSTRACT

We assessed attitudes to disclosure to new sexual partners and association with sexual behaviours
among HIV-diagnosed gay, bisexual, and other men who have sex with men (GBMSM) in the UK
Antiretrovirals, Sexual Transmission Risk and Attitudes (ASTRA) study in 2011-12. Among 1373
GBMSM diagnosed with HIV for >3 months and reporting sex in the past three months (84% on
antiretroviral therapy (ART), 75% viral load (VL) <50c/mL), 56.3% reported higher sexual
disclosure (“agree” or “tend to agree” with “I'd expect to tell a new partner I'm HIV-positive
before we have sex”). GBMSM on ART with self-reported undetectable VL had lower disclosure
than those on ART without self-reported undetectable VL and those not on ART. Higher sexual
disclosure was associated with higher prevalence of CLS in the past three months; this was due
to its association with CLS with other HIV-positive partners. Higher sexual disclosure was more
common among GBMSM who had CLS with other HIV-positive partners only (72.1%) compared
to those who had higher-risk CLS with HIV-serodifferent partners (55.6%), other CLS with HIV-
serodifferent partners (45.9%), or condom-protected sex only (47.6%). Findings suggest mutual
HIV-disclosure and HIV-serosorting were occurring in this population. Knowledge of VL status
may have impacted on disclosure to sexual partners.
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Background
9 condomless sex or condomless sex with HIV-serodiffer-

ent partners (CLS-D) (Cook, Valera, & Wilson, 2015;
Hirsch Allen et al., 2014; Klitzman et al., 2007; Morin

Disclosure of HIV status to sexual partners has been con-
sidered an integral part of HIV prevention; it is theorised

that disclosure is associated with increased condom use
or adoption of seroadaptive practices, hence reducing
HIV transmission risk (Marks & Crepaz, 2001; O’Con-
nell, Reed, & Serovich, 2015; Serovich, Reed, O’Connell,
& Laschober, 2018). However, it remains unclear
whether increases in the prevalence of disclosure to sex-
ual partners overall have any effect on reducing the
prevalence of condomless sex (CLS) (Conserve, Groves,
& Maman, 2015; Hirsch Allen et al., 2014; Przybyla
et al., 2014; Wilson et al.,, 2016).

Since the introduction of widespread antiretroviral
therapy (ART), evidence on the association between
non-disclosure and condom use among HIV-diagnosed
MSM has been mixed; certain studies found that non-
disclosure was associated with higher prevalence of

et al., 2005; Parsons et al., 2005; Simon Rosser et al.,
2008; Wilson et al., 2016), others found no evidence of
an association (Kalichman, DiMarco, Austin, Luke, &
DiFonzo, 2003; Marks & Crepaz, 2001; Poppen, Reisen,
Zea, Bianchi, & Echeverry, 2005; Przybyla et al., 2014;
Simoni & Pantalone, 2004; van Kesteren, Hospers, van
Empelen, van Breukelen, & Kok, 2007), while some
reported that non-disclosure was linked to condom-pro-
tected sex (Abler et al., 2015; Klitzman et al., 2007; Ser-
ovich et al., 2018; Simon Rosser et al., 2008). Studies
that examined levels of disclosure to sexual partners
showed that those who disclose to some partners tend
to report higher levels of condomless sex compared to
those who disclose to none or most/all partners (Abler
et al., 2015; Brown, Serovich, Kimberly, & Umasabor-
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Bubu, 2015; Durham et al., 2013; Parsons et al., 2005;
Simon Rosser et al.,, 2008). Only two studies from the
UK (2008-09) (Elford, Ibrahim, Bukutu, & Anderson,
2008; Fox et al., 2009) showed prevalence estimates of
disclosure to sexual partners, but none examined associ-
ations between disclosure and condomless sex.

Following the publication of conclusive evidence on
the absence of risk of HIV transmission through con-
domless anal sex when the HIV-positive partner is on
virally suppressive ART, (Rodger et al., 2016, 2019) the
role of disclosure in reducing HIV transmission may
be questioned. HIV-status disclosure to a sex partner is
now not the most relevant factor in the decision to
have condomless or condom-protected sex. In the
current era of the “Undetectable = Untransmittable”
(U=U) message (The Lancet HIV, 2017), communi-
cation about antiretroviral treatment/viral load status
for an HIV-positive partner and about use of pre-
exposure prophylaxis (PrEP) for an HIV-negative part-
ner may be the most relevant factors.

The current study was carried out among HIV-diag-
nosed GBMSM attending for care in the UK in 2011-
12. This may be regarded as the start of the “Treatment
as Prevention” (TasP) era, a period of considerable
changes in understanding of the impact of undetectable
viral load on HIV transmission (Baggaley, White, &
Boily, 2010; Cohen et al., 2011; Rodger et al., 2016).
There is scarce information since this period on HIV-
serostatus disclosure to new sexual partners among
GBMSM in the UK, and whether this may be influenced
by knowledge of personal viral load status. Our study
aims to describe attitudes to disclosure to new sexual
partners among sexually active HIV-diagnosed
GBMSM in the early TasP era, to examine associations
of self-reported viral load status and other factors with
disclosure, and to assess associations of disclosure with
sexual behaviours, including condomless sex. In the con-
text of the rapidly changing climate of HIV prevention,
these results will establish a baseline against which future
studies of HIV-serostatus disclosure can be compared.

Methods
ASTRA study

The Antiretrovirals, Sexual Transmission Risk, and Atti-
tudes (ASTRA) study recruited 3258 HIV-diagnosed
men and women attending eight hospital HIV outpatient
clinics in the UK during 2011-2012 (64% response rate)
(Speakman et al., 2013). Participants completed a confi-
dential, self-administered questionnaire that sought
information on socio-demographic, HIV-related, health
and lifestyle factors; sexual behaviours and attitudes.

Consent to participate included permission to collect lat-
est HIV plasma viral load from clinic records (latest
value available to the participant).

The study was approved by the North West London
REC 2 research ethics committee (10/H0720/70).

Attitudes to sexual disclosure

Participants stated their level of agreement to the state-
ment “I‘d expect to tell a new partner that 'm HIV-posi-
tive before we have sex” on a 5-level Likert scale (strongly
agree, tend to agree, undecided/no opinion/not relevant
to me, tend to disagree, and strongly disagree). A dichot-
omous “sexual disclosure” variable was created, combin-
ing “strongly” and “tend to agree” into one category
indicating higher sexual disclosure, and “undecided”,
“tend to disagree” and “strongly disagree” into another
indicating lower sexual disclosure. This measure is
based on participants’ stated attitudes to disclosure to
new partners rather than directly measuring previous
disclosure behaviour, which was not available.

Sexual behaviours

The questionnaire enquired about the following sexual
behaviours in the previous three months (Daskalopou-
lou, Rodger, et al., 2017; Lampe et al., 2016): any anal
or vaginal sex, any condomless sex (CLS), any CLS
with HIV-serodifferent partners (CLS-D; CLS with a
partner who did not have HIV or whose HIV-status
the participant did not know), and any CLS with HIV-
seroconcordant partners (CLS-C; CLS with a partner
the participant knew also had HIV). Each participant
who reported any anal or vaginal sex in the past three
months was classified into one of four mutually exclusive
categories of sexual behaviour in the past three months:
(1.) Higher HIV risk CLS-D: CLS-D and either: not on
ART (self-reported) at questionnaire completion or
had latest clinic-recorded viral load >50c/mL;
(2.) Other CLS-D (but not higher HIV risk CLS-D);
(3.) CLS-C only (no CLS-D partners); (4.) Condom-pro-
tected sex only. Self-reported STI diagnosis, group sex
(with >1 other person on the same occasion) and use
of the internet to find sex in the past three months
were also assessed. Participants reported the total num-
ber of new sexual partners in the past year and whether
they had ever received a diagnosis of hepatitis C.

This analysis includes ASTRA GBMSM diagnosed
with HIV for at least three months on the date of ques-
tionnaire completion and reporting any anal or vaginal
sex in the past three months. The first criterion was
used to exclude sexual behaviour occurring prior to diag-
nosis of HIV, as most sexual behaviour questions had a



three-month recall. The second criterion was used to
confine the sample under study to those who were sexu-
ally active at the time of the questionnaire, and therefore
for whom the questions on sexual disclosure were
relevant.

Other questionnaire factors

Participants were asked if they had disclosed their HIV
serostatus to anyone in their social circle (family, friends,
a stable partner, work colleagues) (Daskalopoulou,
Lampe, et al., 2017). Self-reported personal ART/viral
load status was categorised as: not on ART; on ART
with self-reported undetectable viral load (<50c/mL);
on ART without self-reported undetectable viral load
(including viral load >50c/mL, does not know viral
load, and missing responses) (Lampe et al., 2016).
Definitions of other sociodemographic, health and life-
style factors considered are given in Table 1.

Statistical analysis

The prevalence (95%CI) of sexual disclosure
categories was assessed among GBMSM who had been
diagnosed with HIV for at least 3 months and who
were sexually active in the past three months. Associ-
ations were examined of various factors with higher sex-
ual disclosure (versus lower sexual disclosure) using
modified Poisson regression models with cluster-robust
error variances, producing unadjusted and adjusted
prevalence ratios (Zou, 2004). In the adjusted analyses,
for each variable, a separate model was run that included
core factors: age (<30, 30-39, 40-49, >50 years), ethni-
city (white, black, all other), time since HIV diagnosis
(3 months-2 years, 2-5, 5-10, 10-15, >15 years), ART
status (on or off ART), and stable partner status (HIV-
positive, HIV-serodifferent, no stable partner). For the
variables related to ART and viral load there was no
additional adjustment for ART status.

Associations were then examined of higher sexual dis-
closure with sexual behaviours (any condomless sex,
group sex, use of the internet to find sex, sexually trans-
mitted infections in the past three months; >10 new sex-
ual partners in the past year and ever being diagnosed
with hepatitis C.) For each sexual behaviour, separate
modified Poisson regression models were run with
adjustment for the core factors.

Multinomial logistic regression (MNL) was used to
examine associations of higher sexual disclosure with
different types of condomless sex according to the
four-category variable of sexual behaviour. MSM who
had higher HIV risk CLS-D (group 1), those who had
other CLS-D (group 2), and those who had CLS-C
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only (group 3) were compared to those who had con-
dom-protected sex only (group 4, reference category).
Multivariable MNL included adjustment for all core fac-
tors excluding ART status; results are given as adjusted
odds ratios with 95% ClIs.

The percentage reporting of higher disclosure was
then examined according to both self-reported ART/
viral load status and the four-category variable of sex-
ual behaviour.

Sensitivity analyses

In the first sensitivity analysis, sexual disclosure was
reclassified into a categorical variable, according to
levels of agreement to the statement “I would expect
to tell a new partner that I'm HIV-positive before
we have sex™ (i.) Higher sexual disclosure (strongly
or tend to agree), (ii.) Undecided (undecided/no
opinion/not relevant to me), and (iii) Lower sexual
disclosure (strongly or tend to disagree). This categor-
isation aimed to disentangle any difference in the
prevalence of sexual behaviours between categories
(ii) and (iii), which were grouped in main analyses.
Associations were then examined of the three cat-
egories of sexual disclosure and sexual behaviours,
using modified Poisson regression adjusted for core
factors. In the second sensitivity analysis, we restricted
the sample to MSM who reported at least one new
partner in the past 12 months and examined associ-
ations of higher sexual disclosure with sexual beha-
viours (Web appendix).

Results

ASTRA recruited 2248 HIV-diagnosed GBMSM. This
analysis excludes GBMSM who were diagnosed with
HIV for fewer than three months (n = 59), who did not
report any anal or vaginal sex in the previous three
months (n =797), and who did not complete the sexual
disclosure question (n = 19). Among the remaining 1373
MSM, 95.5% identified as gay, 87.7% were of white eth-
nicity, 84.1% were on ART, and 75.1% had viral load <
50c/mL overall. Distribution of sexual disclosure atti-
tudes (level of agreement to the statement “I'd expect
to tell a new partner that 'm HIV-positive before we
have sex”) was; 34.3% (95%CI 31.8-36%, n=471)
strongly agree, 22.0% (19.9-24.3%, n=302) tend to
agree, 14.1% (12.4-16.1%, n=194) undecided, 19.0%
(17.0-21.2%, n=261) tend to disagree, and 10.6%
(9.0-12.3%, n =145) strongly disagree. Combining the
first two categories (strongly/tend to agree), higher sex-
ual disclosure was recorded in 56.3% (95%CI 53.7-
58.9%, n=773). Among GBMSM with higher sexual
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Table 1. Associations of socio-demographic, mental health, lifestyle, and HIV-related factors with higher sexual disclosure to new sexual

partners (N = 1373 GBMSM diagnosed with HIV for >3 months and reported sex in the past three months).

n higher sexual disclosure/  row  unadjusted PR [95% adjusted PR [95%
N % Cl] p-value Cl] p-value

Age at recruitment, years (N =1358)

<30 50/87 57.5 1.00 1.00

30-39 217/371 585 1.02 [0.83,1.24] 1.03 [0.84,1.26]

40-49 326/562 58.0 1.01 [0.83,1.23] 1.03 [0.84,1.26]

>50 173/338 51.2 0.89 [0.72,1.10] 0.086(T) 0.91 [0.73,1.14] 0.170(T)
Ethnicity (N = 1350)

White 690/1205 57.3 1.00 1.00

Black 17/46 37.0 0.65 [0.44,0.94] 0.67 [0.46,0.98]

All other 53/99 535 0.93 [0.77,1.13] 0.065 0.94 [0.78,1.14] 0.104
Years since HIV diagnosis (N =1369)

<2 78/132 59.1 1.07 [0.91,1.28] 1.01 [0.83,1.22]

2-5 144/251 574 1.04 [0.90,1.20] 0.99 [0.85,1.15]

5-10 214/375 57.1 1.03 [0.92,1.18] 0.98 [0.86,1.13]

10-15 147/271 54.2 0.98 [0.85,1.14] 0.96 [0.83,1.11]

>15 187/340 55.0 1.00 0.304(T) 1.00 0.970(T)
Place of birth (N=1373)

UK 547/920 59.5 1.19 [1.07,1.33] 1.22 [1.09,1.37]

Outside the UK 226/453 49.9 1.00 0.001 1.00 <0.001
Religious (N = 1349)

Yes 311/555 56.0 1.00 1.00

No 451/79%4 56.8 1.01 [0.92,1.12] 0.781 0.98 [0.89,1.08] 0.720
Education (N =1353)

University degree or above 306/629 48.6 1.00 1.00

Up to A levels (18 years old) 362/575 63.0 1.29 [1.17,1.43] 1.32 [1.13,1.54]

No qualifications 94/149 63.1 1.30 [1.12,1.50] <0.001 1.29 [1.18,1.44] <0.001
Employment (N =1373)

Employed 511/917 55.7 1.00 1.00

Unemployed 113/188 60.1 1.07 [0.94,1.23] 0.98 [0.86,1.14]

Other (sick, carer, student, retired) 149/268 55.6 1.00 [0.88,1.12] 0.501 0.96 [0.83,1.09] 0.781
Money for basic needs (N = 1352)

Always 3771733 514 1.00 1.00

Mostly 219/361 60.7 1.18 [1.06,1.32] 1.18 [1.06,1.32]

Sometimes 98/158 62.0 1.21 [1.05,1.39] 1.24 [1.07,1.43]

Never 67/100 67.0 1.30 [1.12,1.52] <0.001 1.34 [1.14,1.58] <0.001

m m

Social support (N=1367)

High 490/844 58.1 1.00 1.00

Medium 213/405 52.6 0.91 [0.81,1.01] 0.92 [0.93, 1.05]

Low 67/118 56.8 0.98 [0.83,1.16] 0.246(T) 1.04 [0.86,1.24] 0.710(T)
Depression symptoms (N = 1373)¢)

No 574/1035 555 1.00 1.00

Yes 199/338 58.9 1.06 [0.96,1.18] 0.262 1.10 [0.98,1.22] 0.096
Anxiety symptoms (N = 1373)¢)

No 55.8 1.00 1.00

Yes 154/263 58.6 1.05 [0.94,1.18] 0.403 1.08 [0.96,1.22] 0.193
Higher alcohol consumption (N =1373)a

No 651/1137 57.3 1.00 1.00

Yes 122/236 51.7 0.90 [0.79,1.03] 0.106 0.91 [0.80,1.04] 0.169
Disclosure to social circle (N =1369)

Not disclosed to anyone 19/55 345 1.00 1.00

Disclosed to at least one other person 751/1314 57.2 1.65 [1.15,2.38] 0.007 1.64 [1.11,2.43] 0.013
Stable partner status (N =1373)

HIV-positive 256/386 66.3 1.26 [1.14,1.40] 1.24 [1.11,1.38]

HIV-negative or unknown status 225/430 523 0.99 [0.88,1.12] 0.97 [0.86,1.10]

No stable partner 292/557 524 1.00 <0.001 1.00 <0.001
ART status (N =1369) *

On ART 640/1152 55.6 1.00 1.00

Not on ART 130/217 59.9 1.08 [0.96,1.22] 0.220 1.08 [0.95,1.23] 0.246
ART status/self-reported viral load (N = 1352)*

On ART with self-reported undetectable viral 516/966 534 1.00 1.00

load

On ART, without self-reported undetectable 113/169 66.9 1.25 [1.11,1.41] 1.23 [1.08,1.39]

viral load

Not on ART 130/217 59.9 1.12 [0.99,1.27] <0.001 1.12[0.98,1.28] 0.004
Clinic-recorded viral load (N =1140 on ART)*

<50c/mL 546/1007 54.2 1.00 1.00

>50c/mL 85/133 63.9 1.18 [1.02,1.36] 0.021 1.20 [1.04,1.38] 0.013

Note: p-values by chi-squared test or test for trend(T); PR: prevalence ratio; Adjusted PR: Each factor in separate modified Poisson regression model that included
age, ethnicity, time since HIV diagnosis, ART status, stable partner status (*: not adjusted for ART status);¥modified Duke-UNC Functional Social Support Ques-
tionnaire total score: high>20, medium 11-20, low < 10; {)Depression: >10 on Patient Healthcare Questionnaire-9 (PHQ-9); Anxiety: >10 on Generalised
Anxiety Disorders scale-7 (GAD-7); A >6 on first two questions of WHO Alcohol Use Disorders Identification Test (AUDIT).



disclosure, 97.5% (n =751) had disclosed their HIV ser-
ostatus to someone in their social circle (family, friends, a
stable partner, work colleagues) and 2.5% (19) had not.
The corresponding proportions among MSM with
lower sexual disclosure were 94.0% (563) and 6.0%
(36) respectively.

Associations of various factors with higher sexual
disclosure were examined among the 1373 GBMSM
who reported anal or vaginal sex in the past three
months and had available disclosure information.
(Table 1) In unadjusted analysis, higher sexual disclos-
ure was more prevalent among GBMSM who: were
UK-born, had lower educational attainment, had
greater financial hardship, had disclosed to at least
one other person in their social circle, had an HIV-
positive stable partner (versus HIV-serodifferent stable
partner or no stable partner), and had clinic-recorded
detectable viral load (Table 1). In addition, the preva-
lence of sexual disclosure varied according to self-
reported ART/viral load status, being lowest among
GBMSM on ART with self-reported undetectable
viral load (53.4%), higher in GBMSM not on ART
(59.9%) and highest among GBMSM on ART without
self-reported undetectable viral load (66.9%). Age, time
with diagnosed HIV, religion, employment status,
social support, symptoms of depression and anxiety,
alcohol consumption, and overall ART status (classified
as on or off ART) were not associated with sexual dis-
closure. There was some evidence that disclosure varied
according to ethnicity (being lower among men of Black
ethnicity). After adjustment of each factor for core vari-
ables (age, ethnicity, time since diagnosis, stable partner
status and ART status if relevant) the factors that were
associated with higher sexual disclosure in unadjusted
analysis remained associated (p <0.05), with minor or
no attenuation of estimates, except for ethnicity. In
the adjusted analysis, compared to GBMSM on ART
with self-reported undetectable viral load, the prevalence
of sexual disclosure was 1.23 times higher among
GBMSM on ART without self- reported undetectable
viral load and 1.12 times higher among those not on
ART (p=0.004).

The prevalence of higher sexual disclosure (versus
lower sexual disclosure) was examined according to sex-
ual behaviours in the past three months (or in the past
year). Compared to GBMSM with lower sexual disclos-
ure, those with higher sexual disclosure had higher
prevalence of: any condomless sex in the past three
months (66.1% vs 52.2% for those with higher vs lower
disclosure), and of lifetime hepatitis C diagnosis (21.9%
vs. 10.2%), but lower prevalence of all other sexual beha-
viours (including group sex: 27.7% vs 35.9% and having
>10 new sex partners in past 12 months: 10.6% vs
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Table 2. Adjusted associations of higher sexual disclosure with

sexual behaviours (N=1373 GBMSM diagnosed with HIV for

>3 months who reported sex in the past three months).
Prevalence, adjusted PR [95% p-
n(row %) cl] value

Any condomless sex (N =1373) 824 (60.0) 121 [1.10,1.32] <0.001
Diagnosed with another STI (N 201 (14.8) 1.05 [0.81,1.36] 0.806

= 1360)

Had group sex (N = 1358) 424 (31.2) 0.78 [0.67,091] 0.002

Used internet to find sex (N = 697 (51.2) 0.91 [0.82,1.00] 0.060
1360)

Lifetime hepatitis C diagnosis 226 (16.8) 222 [1.67,2.99] <0.001
(N = 1346)

>10 new sexual partners in 172 (125) 0.74 [0.650.85]  0.010

past year (N = 1373)

Notes: Prevalence Ratios [95%Cl] by modified Poisson regression with adjust-
ment for age, ethnicity, time since HIV diagnosis, stable partner status, ART
status. Reference group is lower sexual disclosure. Three month recall
unless otherwise specified.

15.0%). After adjustment for core factors (Table 2), any
condomless sex and lifetime hepatitis C remained more
prevalent among those with higher sexual disclosure,
while group sex in the past three months and >10 new
sexual partners in the past year remained more prevalent
among those with lower sexual disclosure (p <0.05 for
all). Higher sexual disclosure was not significantly
associated with other STI diagnosis in the past three
months.

The prevalence of higher sexual disclosure according
to the four mutually exclusive categories of sexual behav-
iour in the past three months was: 55.6% in the higher
HIV risk CLS-D group, 45.9% in the other CLS-D
group, 72.1% in the CLS-C only group, and 47.6%
among GBMSM in the condom-protected sex group.
(Table 3) Therefore, levels of sexual disclosure were
higher for the men having condomless sex with HIV-
positive partners only, compared to the other three
groups (higher HIV risk CLS-D, other CLS-D, or con-
dom-protected sex). After adjustment for core factors,
this pattern remained: MSM with higher sexual disclosure
were significantly more likely to have CLS with other HIV-
positive partners only, relative to MSM who had condom-
protected sex, (p<0.001, Table 3) but there was no
significant difference in disclosure for men reporting
CLS with HIV-serodifferent partners relative to condom-
protected sex. This implies that disclosure of HIV-serosta-
tus was highest with other HIV-positive partners.

We examined the prevalence of higher sexual disclos-
ure according to self-reported viral load on ART and by
mutually exclusive sexual behaviour categories. (Figure 1)
Among MSM who had either condom-protected sex or
any condomless sex with HIV-serodifferent partners
(including higher HIV risk CLS-D or other CLS-D),
higher sexual disclosure tended to be more prevalent
among MSM on ART without self-reported undetectable
viral load and those not on ART, while disclosure was
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Table 3. Associations of higher sexual disclosure with types of condomless sex (CLS) in past three months, relative to condom-protected
sex (N =1373 GBMSM diagnosed with HIV for >3 months and reporting sex in the past three months).

Condom-protected sex

Higher HIV risk CLS with HIV-

Other CLS with HIV-serodifferent ~ CLS with HIV-positive partners

(n=548) serodifferent partners (N = 90) partners (N =259) only (N =476)
Sexual disclosure  col % (95%Cl)  aOR [95%CI]  col % (95%Cl) aOR [95%(Cl] col % (95%Cl) aOR [95%(Cl] col % (95%Cl) aOR [95%Cl]
Lower (N=600) 52.3 (48.2,56.5) ref 44.4 (34.5,54.9) 1.00 54.1 (47.9,60.1) 1.00 27.9 (24.1,32.2) 1.00
Higher (N=773) 47.6 (43.5,51.8) 55.6 (45.1,65.5) 1.29[0.81,2.05] 45.9 (39.9,52.1) 0.94[0.70,1.28] 72.1 (67.8,75.9) 2.73 [2.05,3.65]
p-value 0.290 p-value 0.720 p-value <0.001

Note: Ref: reference group. col: column percentage; aOR: adjusted odds ratio; Multinomial logistic regression with sexual behaviour (four category variable) as the
dependent variable and disclosure as the independent variable with adjustment for age, ethnicity, time since HIV diagnosis, and stable partner status.

100.0

80.0

60.0

60.0

40

o

20

o

% reporting higher sexual disclosure

Condom-protected sex

Any condomless sex with HIV-
serodifferent partners (CLS-D)

80.4

71.0 711
60.6
56.4
50.6
43.9 I 44'8 I

Condomless sex with other
HIV-positive partners only

mOn ART with self-reported undetectable viral load

On ART without self-reported undetectable viral load

= Not on ART

Figure 1. Percentage reporting higher sexual disclosure by self-reported ART/viral load status and sexual behaviour group (N = 1373
GBMSM diagnosed with HIV for >3 months and reporting sex in the past three months).
Note: ART; Antiretroviral therapy; Any condomless sex with HIV-serodifferent partners includes higher HIV-risk CLS-D and other CLS-D

lower for MSM on ART with self-reported undetectable
viral load (Figure 1). However, among those reporting
CLS with other HIV-positive partners only, disclosure
was common throughout and varied less with self-
reported ART/viral load status. This may indicate that
the association of undetectable self-reported viral load
with lower sexual disclosure was more apparent for
those having condomless sex with HIV-serodifferent
partners or condom-protected sex, and not for those
having condomless sex with HIV-positive partners only
(for whom viral load level is not relevant to disclosure).

In sensitivity analyses, the pattern and magnitude of
associations were similar to those in main analyses
(Web appendix, Figures A and B).

Discussion

In this large multicentre study of HIV-diagnosed
GBMSM attending for care in the UK, 56% of
GBMSM who were sexually active in the past three
months reported being likely to tell a new sexual partner
that they were HIV-positive. Lower socio-economic

status, UK place of birth, higher level of social disclosure,
and having an HIV-positive stable partner were associ-
ated with higher levels of sexual disclosure. Disclosure
was less prevalent among GBMSM with self-reported
undetectable viral load on ART, compared to those with-
out self-reported undetectable viral load on ART and
those not on ART. Levels of sexual disclosure differed
across sexual behaviour categories, with reported disclos-
ure being higher among men having condomless sex
with other HIV-positive partners only (CLS-C), com-
pared to those having higher HIV risk CLS with HIV-
serodifferent partners (CLS-D), other CLS-D, and con-
dom-protected sex.

The prevalence of disclosure to sexual partners is
extensively studied in the USA, but less so in the UK.
A systematic review of HIV disclosure in 12 US studies
(1997-2008) found the prevalence of non-disclosure to
sexual partners among GBMSM to range from 20% to
46%, and to casual sex partners from 58% to 62% (Ober-
meyer, Baijal, & Pegurri, 2011). In the last decade, US
studies have continued to report a wide range of esti-
mates of non-disclosure among HIV-diagnosed



GBMSM attending for HIV care. “Non-disclosure to any
sexual partner” was as low as 9.2% in a telephone survey
of 704 GBMSM (Durham et al.,, 2013). In a baseline
assessment of an randomised controlled trial evaluating
efficacy of a safer sex intervention, 31% of 138
GBMSM who reported having sex in the past six months
“disclosed to less than 100% of all sex partners” (Przybyla
et al, 2012) Among 991 young GBMSM (<25 years)
attending for HIV care, 53.1% “did not disclose to a cur-
rent sex/romantic partner who was not a boyfriend”
(Cook et al.,, 2015) Among 250 MSM enrolled in a dis-
closure intervention, 28% of sexual encounters involved
the participant “not disclosing at or before the specific
sexual encounter” (Serovich et al, 2018). Evidence
from the UK remains limited, with a cross-sectional
questionnaire study of HIV-outpatients in Dublin’s lar-
gest HIV clinic (2012) reporting that 34% of 97
GBMSM “never disclosed to any of their casual partners
in the last 6 months” (Murphy, Hevey, O’Dea, Ni
Rathaille, & Mulcahy, 2015). In our study, 44% of
GBMSM were classified as having lower sexual disclos-
ure, a proxy for non-disclosure to new sex partners.
Hence, comparison of non-disclosure prevalence esti-
mates across studies is not straightforward due to vary-
ing definitions of non-disclosure behaviour and
attitudes, and differences in types of partners studied,
as well as differences in population demographics.
Poorer socioeconomic circumstances emerged as
independent correlates of higher sexual disclosure in
our study. GBMSM with lower educational attainment
and higher financial instability were more likely to report
sexual disclosure. However, there was no association
with employment. This is in contrast to results from
two earlier US studies of HIV-diagnosed outpatient
GBMSM, in which no association was observed between
education, income, and disclosure to casual sex partners
in the previous three months (Parsons et al., 2005; Simon
Rosser et al., 2008). In ASTRA, levels of sexual disclosure
were highest among GBMSM with an HIV-positive
stable partner, and lower among those with an HIV-
negative or HIV-unknown serostatus stable partner or
no stable partner. This association remained strong
after adjustment for socio-demographic and HIV-related
factors. HIV-positive GBMSM with HIV-positive stable
partners may have had a positive experience of mutual
disclosure, and therefore consider a higher likelihood
of disclosure to a new sexual partner. Additionally,
some HIV-positive GBMSM may be specifically seeking
HIV-positive partners (sero-sorting), necessitating
mutual disclosure. It was not possible to examine atti-
tudes towards non-disclosure to new sex partners
according to new partners’ HIV-serostatus. However,
our findings are in line with those from a 2012 US survey
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of 138 HIV-diagnosed GBMSM outpatients who
reported any sex in the past six months,(Przybyla et al.,
2012) in which disclosure was highest to other HIV-posi-
tive partners, lower towards HIV-negative partners, and
lowest towards HIV-unknown status casual partners.

Evidence on the association of disclosure to casual sex
partners and condomless sex remains mixed. Four
diverse US studies did not find significant differences
in prevalence of condomless sex with HIV-serodifferent
partners among those who did and did not disclose to
casual sex partners (Poppen et al., 2005; Przybyla et al.,
2014; Tieu et al., 2011; Wilson et al., 2016). In two
other US studies, however, disclosure to casual partners
was independently associated with lower odds of having
condomless sex with HIV-serodifferent partners, after
adjustment for socio-demographic and lifestyle factors
(Morin et al., 2005; Simon Rosser et al., 2008). In our
study, GBMSM with higher sexual disclosure were sig-
nificantly more likely to have any condomless sex overall;
however, this was driven by the fact that they were more
likely to have condomless sex with other HIV-positive
partners only. This may suggest that HIV transmission
risk reduction is taking place, in the form of
mutual disclosure between HIV-positive partners and
HIV-serosorting. In addition, levels of disclosure were
similar among men who had condomless sex with
HIV-serodifferent partners (higher HIV risk or other
CLS-D) and those who had condom-protected sex.

Our study showed higher prevalence of reported dis-
closure to new sex partners among men without self-
reported undetectable viral load on antiretroviral therapy
(ART), and among those not on ART, and lower disclos-
ure among men with self-reported undetectable viral
load on ART. The association was not attenuated by
adjustment for socio-demographic and HIV-related
factors. To date, few other observational studies have
reported on this association, with mixed findings
(Klitzman et al., 2007; O’Connell et al., 2015; Simon
Rosser et al., 2008). Our findings may suggest that
HIV-diagnosed GBMSM with perceived undetectable
viral load on ART were less likely to disclose their
HIV-serostatus due to knowledge of lack of HIV infec-
tiousness. In addition, among men having condomless
sex with other HIV-positive partners only, prevalence
of disclosure was high regardless of self-reported
ART/viral load category. In this context, if the partner’s
HIV-positive status is known, HIV transmission and
ART/viral load status are irrelevant. These findings
provide some suggestion that early knowledge of the
protective effect of undetectable viral load in the
TasP era (2011/2012) may have influenced sexual atti-
tudes and behaviours among some HIV-diagnosed
GBMSM in the UK.
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Our study is not without limitations. Disclosure to
new sexual partners was not explicitly ascertained; agree-
ment to the statement “I'd expect to tell a new partner
that 'm HIV-positive before we have sex” was con-
sidered a proxy measure of higher disclosure instead.
The direction of associations between various factors,
sexual behaviours, and disclosure could not be ascer-
tained in our cross-sectional study. Prevalence of disclos-
ure may also be influenced by non-response and social
desirability bias; if disclosure was less prevalent among
those who refused study participation or those con-
cerned about privacy and confidentiality, then our
study would overestimate disclosure. While epidemiolo-
gical studies such as ASTRA provide insight into pat-
terns of non-disclosure among a clinic-based
population, they are not able to capture the complex cir-
cumstances, motivations, and challenges that surround
HIV-serostatus disclosure to new sexual partners.
Importantly, ASTRA was completed during the early
TasP era, so our data may not represent current levels
of disclosure and sexual behaviour among HIV-diag-
nosed GBMSM in the UK. However, results are relevant
in establishing a baseline against which future studies of
HIV disclosure in the UK can be compared.

Conclusions

In the current era of “U=TU” and PrEP, the role of HIV-
serostatus disclosure to sex partners is changing. In
addition to condom use and CLS between HIV-positive
partners, options for avoiding or reducing HIV trans-
mission risk include CLS between HIV-serodifferent
partners when the HIV-positive partner has an undetect-
able viral load, and use of PreP for the HIV-negative
partner. The role of disclosure of HIV serostatus in
each of these contexts may differ. In this study of HIV-
positive GBMSM, there was evidence that self-reported
undetectable viral load was associated with lower sexual
disclosure; it will be relevant for future studies to con-
tinue to assess the impact of self-reported viral load on
sexual behaviour and attitudes, as ART use expands,
and messages about HIV-prevention options continue
to be disseminated.
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