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Abstract

HIV transmission remains ongoing among men who have sex with men (MSM). Depressive
symptomatology has been linked to sexual risk-taking among sexually active MSM in the U.S.
Data in Europe are lacking. The aim of this thesis was to investigate the role of depressive
symptoms in sexual behaviours linked to STI/HIV transmission among gay, bisexual, and other
MSM in the UK, using data from two studies. AURAH (Attitudes to, and Understanding of, Risk
of Acquisition of HIV) was a cross-sectional study of HIV-negative MSM attending 20
genitourinary medicine (GUM) clinics across England (2013-2014). Men reporting recent sex
were included in analysis (N=1340). PROUD was a randomized trial to assess the effectiveness
of pre-exposure prophylaxis among MSM reporting condomless sex (CLS), and therefore at
high-risk for HIV acquisition, in England (2012-2014, N=540 at baseline). Across studies/time-
points, prevalence of depressive symptoms (PHQ-9010) ranged from 12.4%-14.4%; associated
factors included lower socio-economic status, lower supportive network, concealment of
sexuality, bisexual-identity, anti-gay attitudes, recreational drug use, and intimate partner
violence. Among sexually active men in AURAH, depressive symptoms were associated with all
measures of CLS, including previous sexually transmitted infection and post-exposure
prophylaxis (PEP) use, even after adjusting for socio-demographics and recreational drug use
(adjusted prevalence ratio for @ CLS partners: 1.28 95% ClI: 1.05, 1.56; p=0.013). In structural
equation modelling, depression was associated with CLS indirectly via low self-efficacy
(perceived inability to ensure condom-use when desired) (p<0.001). Among the PROUD sample
of men reporting CLS, depressive symptoms were associated with PEP use, but not with
greater versus lower levels of CLS. Among samples with high levels of sexual risk, factors with
disinhibiting effects (i.e. drug use) may better explain differences in behaviour. Among sexually
active GUM clinic attendees, management of depression alongside interventions surrounding

self-efficacy may play an important role in HIV/STI prevention.
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Chapter 1

1 Introduction

This thesis addresses the relationship between depression and sexual behaviour linked to HIV
and STI transmission among individuals at highest risk of sexual acquisition of HIV in high-
income countries: men who engage in anal sex with other men. The introduction has nine parts.
In part one, the overall thesis aims and objectives are stated. In part two, the mechanisms of
sexual transmission of HIV and reasons for increased risk of HIV acquisition among men who
have sex with men (MSM) are described. This thesis focuses on data from the United Kingdom
(UK) and in part three the current epidemiology of HIV among MSM in the UK is presented. This
is followed by the rationale for continued HIV prevention research in part four. In part five, the
population of interest in this thesis is further defined by describing associated
identities/communities. Key events in the HIV/AIDS epidemic are presented together with
changing perceptions of HIV within gay and bisexual communities. Epidemiological trends over
time in sexual risk behaviour, STIs, and HIV in high-income countries are presented. In part six,
the minority stress theory is described. Depression is defined in part seven and in part eight the
prevalence of depression and its association with sexual risk behaviour among sexual minority
men is presented. Possible mechanisms by which depression might influence sexual behaviour
are described. Part nine concludes the introduction by presenting the rationale for this PhD

thesis, the thesis hypothesis, and the sources of data for analysis.

1.1 Thesis aims and objectives

The overall aim of this PhD thesis is to investigate prevalence and correlates of clinically

significant depressive symptoms and the relationship of depressive symptoms with HIV/STI

sexual transmission risk behaviours among gay, bisexual, and other men who have sex with

men (MSM). This is in order to inform clinical care and HIV prevention, and thus provide insight

into the extent to which addressing/managing depressive symptoms may play a role in HIV/STI
prevention. This thesis uses data from two UK studies: 6 The Atti tudes to, and
Ri sk of Acqui si t icross-seotibnalldbsana@tiorfalstudy And jrom the PROUD

randomized trial.

1.1.1  Objectives

Among HIV-negative gay, bisexual, and other MSM in the UK investigate:
(i) Prevalence of depressive symptoms and treatment for depression
(i) Association of socio-demographic and lifestyle factors with depressive symptoms

(iif) Association of psychosocial factors with depressive symptoms



(iv) Association of depressive symptoms with sexual risk behaviour

(v) Association of depressive symptoms with self-efficacy for sexual safety

(vi) Association of self-efficacy for sexual safety with sexual risk behaviour

(vii) Indirect association of depressive symptoms with sexual risk behaviour via self-efficacy

for sexual safety

As described in detail in the following section, objectives (i) and (ii) are addressed in Chapters 4
and 7. Objective (iii) is addressed in Chapter 7. Objectives (iv), (v), and (vi) are addressed in
Chapters 5 and 8. Objective (vii) is addressed in Chapter 6. In each results chapter, findings are
discussed in the context of existing literature and the limitations of the findings are discussed.

The implications of the thesis findings are discussed in the final conclusion (Chapter 9).

1.1.2 Specific objectives of thesis chapters

Chapter 1: (a) introduce HIV and describe reasons for increased risk of HIV acquisition among
MSM; (b) describe the epidemiology of HIV among MSM in the UK; (c) present rationale for
continued HIV prevention research; (d) define sexual minority populations; (e) describe key
events in the HIV/AIDS epidemic together with changing perceptions of HIV within gay and
bisexual communities, and present epidemiological trends in sexual risk behaviour and
STIs/HIV in high-income countries; (f) describe the minority stress theory; (g) define depression;
(h) describe the existing literature on the prevalence of depression and association with sexual
risk behaviour and possible mechanisms for association among MSM; (i) present the thesis

rationale and hypothesis.

Chapter 2: conduct two literature reviews.

Literature review (i): review studies that have investigated the relationship between depression
and sexual risk behaviours among samples of MSM or HIV-negative MSM in high-income
countries (North America, Australia, New Zealand, and countries in Western Europe) in order to:
(a) describe instruments used to measure depression and associated prevalence; (b) review the
relationships found between depression and sexual behaviour measures, according to study

recruitment setting and in the context of key sample characteristics.

Literature review (ii): review all studies that have investigated HIV sexual transmission risk
behaviours in samples of MSM or HIV-negative MSM in the UK, in order to: (a) evaluate
differences in the prevalence of sexual behaviour across study recruitment settings; (b) assess

correlates of sexual behaviour, considering factors other than depression.

Chapter 3: (a) describe the methodology of the AURAH study and the PROUD trial; (b) define
the variables used in the thesis; (c) make explicit the hypothesized causal connection between

depressive symptoms and sexual behaviour using a directed acyclical graph (DAG), whereby



the hypothesized relationships between psychosocial variables of relevance to both depression
and sexual behaviour among sexual minority men are presented; (d) describe the statistical
methods used in the thesis; (e) describe the methodological weaknesses of AURAH and
PROUD.

Chapter 4: using data from the AURAH study: (a) describe the prevalence of depressive
symptom measures, treatment for depression, and psychological co-morbidities; (b) investigate
the cross-sectional association of socio-demographic (age, country of birth and ethnicity, sexual
identity, markers of socio-economic status, relationship status, and study region) and
lifestyle/psychosocial factors (smoking, alcohol consumption, recreational drug use, supportive
networks, and disclosure of sexual orientation) with depressive symptoms.

Chapter 5: using data from the AURAH study to investigate: (a) the relationship of depression
measures with condomless sex and other sexual behaviour measures, and the potential
confounding/moderating effects of recreational drug use; (b) the relationship between
depressive symptoms and measures of low self-efficacy for sexual safety; (c) the relationship
between measures of low self-efficacy for sexual safety and sexual behaviour measures; (d) the
potential mediating effects of low self-efficacy on the relationship between depressive

symptoms and sexual behaviour.

Chapter 6: using data from the AURAH study, develop a structural equation model (SEM)
based on the DAG presented in Chapter 3, in order to examine the indirect effect of depressive

symptoms on sexual behaviour through the mechanism of self-efficacy for sexual safety.

Chapter 7: using data from the PROUD trial to investigate across study time-points: (a) the
prevalence of depression measures; (b) the association of socio-demographic (age, country of
birth and ethnicity, sexual identity, markers of socio-economic status, relationship status, and
study region) and lifestyle/psychosocial factors (alcohol consumption, recreational drug use,
intimate partner violence, age at first sexual debut, negative attitudes towards gay sexuality,

and disclosure of sexual orientation) with depressive symptoms.

Chapter 8: using data from the PROUD trial to investigate across study time-points: (a) the
relationship of depression measures with condomless sex and other sexual behaviour
measures, and the potential confounding/moderating effects of psychosocial factors; (b) the
relationship between depressive symptoms and measures of low self-efficacy for sexual safety;
(c) the relationship between measures of low self-efficacy for sexual safety and sexual
behaviour measures; (d) the potential mediating effects of low self-efficacy on the relationship

between depressive symptoms and sexual behaviour.



Chapter 9: discuss the implications of the thesis, comparing and bringing together the AURAH
and PROUD study findings, and make recommendations for clinical and prevention policy and

future research.

| conceptualized the hypothesis investigated in this thesis, conducted both literature reviews,
conducted all data-analyses and interpretation, and undertook for AURAH, all data
management and for PROUD, variable derivation. | lead the design of a short survey that was
distributed to PROUD participants.

Publications and presentations arising from this thesis, to date, are listed in Appendix section
11.1.

1.2 Human immunodeficiency virus

The human immunodeficiency virus (HIV) pandemic was first recognized in the early 1980s. The
HIV virus was isolated in 1983 *2 and confirmed to be the causative agent associated with the
acquired immunodeficiency syndrome (AIDS) in 1984 @4 HIV is a retrovirus that belongs to the
Retroviridae family and genus Lentivirus. HIV is transmitted through three main routes: sexual
transmission, blood contact, and mother-to-child transmission. HIV attacks the immune system
of the infected individual, causing progressive immunosuppression, and increasing risk of
opportunistic infections, cancers, and death. Prior to the advent of effective treatment, the
median survival time from HIV infection was around ten years ®) Effective treatment for HIV -
triple combination antiretroviral treatment (ART) - was introduced in the mid-1990s. The
prognosis of HIV has been transformed since the introduction of ART. HIV-positive individuals
with access to treatment now have greatly improved life expectancy, nearing that of the general

©12 The plasma HIV viral load, which is a measure of the level of HIV replication in

population
circulating blood, is one of the primary markers used to monitor the success of treatment.
Effective treatment of HIV results in reduction of the plasma viral load, the aim being the
reduction of viral load to a level undetectable with standard assays. Suppression of HIV viral
load is usually associated with restoration of immune function to a level that is comparable with
that seen in individuals not infected with HIV. An undetectable viral load is also associated with
a dramatically reduced risk of HIV transmission to a sexual partner @D yntil recently,
treatment policy for HIV recommended that initiation of ART be delayed until the level of
immunosuppression, of the HIV-infected individual, posed a significant risk to health. This was
done in order to balance the treatment benefit with its potential risk of side-effects. However, in
2015, it was demonstrated in a large international randomized controlled trial (START) that
starting ART earlier confers a reduction in risk of serious illness “®. Given the potential public
health and individual clinical benefit, new guidelines recommend treating individuals with HIV

from the time of their diagnosis (19:21)



1.2.1 Sexual transmission of HIV

Sexual transmission of HIV usually takes place via condomless sex i.e. sexual intercourse
without a condom, referred to throughout this thesis as CLS @) HIV crosses the epithelial
barriers that cover the mucosal surfaces of the genital track and anus/rectum @2 Genital and
rectal tissues are populated with dendritic cells, macrophages, T cells and other cells that
participate in immune responses. These cells express chemokine receptors (mainly CD4 and
CCR5) that are susceptible to HIV infection @ 2% In addition to the vaginal/cervical epithelia,
the rectal canal represents the most efficient route for HIV transmission @2 The rectal canal
consists of only a single layer of epithelium covering mucosal tissue, where activated innate
immune cells are plentiful @), Any destruction to epithelial integrity enables direct access to
target cells and establishment of infection in the mucosa ®®. Receptive anal sex (i.e. having a
partner insert t hei withpjaculdtian) id thetmost efficientésaxual peacticeu m
for transmitting HIV, at an estimated 1.4% (95% CI: 0.2%, 2.5%) per act probability and 40.4%
(95% CI: 6.0%, 74.9%) per partner probability (18-fold higher than for vaginal sex) ©® The
depletion of CD4+ lymphocytes, a type of white blood cell that is crucial to fighting infection,

plays a critical role in the pathogenesis of HIV 2" 28),

1.2.2 Men who have sex with men and HIV

The first indication of the global HIV/AIDS pandemic was recognized in October of 1981, when
the number of cases of Kaposi sarcoma, a rare type of cancer in North America and Europe,
was occurring among young gay-identified men in New York and San Francisco with alarming
frequency @) 0On the heels of this report, it became clear that a number of gay-identified men

were suffering from an unusual number of opportunistic infections and immunodeficiency 3%,

The term men who have sex with men has been used since at least 1990, with the abbreviation
MSM coined in 1994 by public health researchers 2. The purpose of the term MSM was to
acknowledge that behaviours not identities conferred risk for HIV. The term MSM has since
become the status quo in HIV epidemiological research. Essentially, MSM is a broader
category, including gay- and bisexual-identified men, heterosexual-identified men who have sex
with men, male sex workers, and men who have sex with men in all male settings such as
prisons. As a result, it endeavours to encompass diverse identities and terms that may exist
across cultures, social class, and ethnicity ©***. Use of this term is discussed further in section
1.5.2.

1.2.3 MSM, risk of HIV, and vulnerability to other STls

MSM continue to be one of the population groups with the greatest risk of sexual transmission
of HIV in many parts of the world ©>*_ If the transmission probability of receptive condomless
anal sex was similar to that of condomless vaginal sex, the five year cumulative incidence of
HIV in MSM would be reduced by an estimated 80-90% @) MSM are unigue sexual beings in



that they can acquire HIV through receptive CLS and then pass it on through insertive CLS. In
addition, MSM are vulnerable to rectal sexually transmitted infections (STIs) including Neisseria
gonorrhoea, Chlamydia trachomatis, Treponema pallidum (syphilis), lymphogranuloma
venereum (LGV), and Herpes simplex virus (HSV). Rectal STIs can present on the perianal skin
and anal canal, causing inflammation of the rectal mucosa (clinical proctitis), anal discharge and
pain, and sores in and/or on the anus. Rectal STls and their treatment have important

implications in the control of HIV as they are implicit in both transmission and susceptibility ¢

(41)

1.3 Epidemiology of HIV among MSM in the United Kingdom

At the time of writing this thesis, national HIV surveillance data was available up to 2015 in the
UK.

1.3.1  Prevalence of HIV in the UK

Figure 1 presents the estimated number of individuals living with HIV (diagnosed and
undiagnosed) in 2015 across exposure groups (MSM, black African ethnicity, injection drug
users), calculated using the multi-parameter evidence synthesis model (MPES), which takes
into account multiple data sources “?. In total, 101200 (95% credible interval: 97500, 105700)
individuals were estimated to be living with HIV. Of these individuals, an estimated 47000 (95%
credible interval: 44200, 50900) were MSM (Figure 1). Based on the assumption that 3.3% of
men in the UK have had sex with a man in the past five years, it was estimated that the
prevalence of HIV among MSM was one in 17 (58.7 [95% credible interval: 51.2, 68.0] per
1000). In London, the prevalence was estimated to be higher at one in seven MSM (135 [95%
credible interval: 101, 184] per 1000). Of the 47000 MSM estimated to be living with HIV, 12%

(95% credible interval’: 7-19%) were estimated to have an undiagnosed HIV infection “?.

"95% credible interval presents the statistical uncertainty surrounding estimates from a Bayesian analysis
(i.e. from the MPES model) 42. Kirwan PD, Chau C, Brown AE, Gill ON, Delpech VC. HIV in the UK-
2016 report. London: Public Health England, 2016.
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Figure 1: Estimated number of people living with HIV (both diagnosed and undiagnosed),
using MPES, by exposuregroup (all ages): UK, 2015, from Public Health England 2016
report: Kirwan et al. 2016 9
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1.3.2 Incidence of HIV in the UK

In 2015, 6095 men and women were diagnosed with HIV". Figure 2 shows the number of new
HIV diagnoses over the period of 2006-2015, according to exposure group (sex between men,
heterosexual contact, injecting drug use). For MSM, observed estimates and estimates adjusted
according to the distribution of exposure groups from data with complete information, are shown
in green. In 2015, 3320 new HIV diagnoses were reported among MSM™ (1307 new diagnoses
among MSM resident in London); constituting 54% of all new HIV diagnoses in the UK “2.
Although the number of new HIV diagnoses was slightly higher in 2014 (N=3360), it appears
that numbers remained high in 2015 among MSM, despite initiatives to counter new infections
and the ready availability of ART over the past decade. An individual-based stochastic computer
simulation model ““*”) has reconstructed the HIV epidemic among MSM in the UK (1980-2012)
to model the relative influences of sexual risk behaviour change, rates of HIV testing, and ART-
induced virologic suppression on HIV incidence (diagnosed and undiagnosed cases) @) This
model suggests that it is the counter-effect of concomitant increases in CLS amongst MSM as a

whole that has resulted in a net increase in HIV incidence over a period in which ART coverage

" Of note, the decline in number of new diagnoses of HIV via heterosexual contact, as shown in Figure 2

, Is attributed to changing migration patterns, as more men and women born in sub-Saharan Africa have

an HIV infection diagnosed in their respective countries rather than after having migrated to the UK 43.
Chau C, Kirwan P, Brown A, Gill N, Delpech V. HIV diagnoses, late diagnoses and numbers

accessing treatment and care. London: Public Health England, 2016.

" The incidence of HIV (i.e. number of new cases/total population at risk) among MSM in the UK is not

reported.
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and viral suppression has been increasing. Furthermore, studies suggest that the majority of

new HIV infections are from people unaware of their HIV status “**>“#°?_|n 2015, 30% of

MSM (n=777/2628) were diagnosed at late stage of infection “3)

Figure 2: New HIV diagnoses by exposure group over time; 2006-2015, from Public Health
England 2016 report: Chau et al. 2016 “*
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1.3.3 Changes in HIV diagnosis in 2016

Prior to submitting this thesis, a short report was published ©3) suggesting that compared to
observations made in 2015, a substantial decrease in the number of new HIV diagnoses was
seen at five genitourinary medicine (GUM) clinics in London at the end of 2016. The drop was
considered to reflect a decrease in incidence given the concomitant increase in median CD4
count at diagnosis. Smaller declines, however, were seen at other GUM clinics in London and
elsewhere in England. It was suggested that use of pre-exposure prophylaxis (PrEP) was likely
to have contributed to the observed decrease in new diagnoses. PrEP is discussed in section
1.4.2.

1.4  HIV prevention

Although the prognosis of HIV infection has dramatically improved ©9) living with HIV and
taking lifelong treatment can substantially impact on quality of life. For many individuals an HIV

diagnosis can be deeply disenfranchising. There is evidence that HIV continues to impact on



mental health and well-being even in the era of successful treatment “* 5* 3% Efforts need to

remain focused on reducing new HIV infections.

1.4.1 Sexual healthcare provision in the UK

GUM clinics provide open access, confidential, high-quality, and free STI and HIV testing and
care on the UK National Health Service (NHS) ®3 The British Association for Sexual Health and
HIV (BASHH) sets national guidelines and standards for specialists in genitourinary medicine
%) Guidelines suggest that all sexually active MSM should test for HIV and other STls at least
annually and those considered to be at high-risk should test every three months ©”. Testing on
a three monthly basis is recommended for MSM following CLS with a new partner, diagnosis of

a new STI, and recreational drug use, which may be a marker of high-risk behaviour ©”.

1.4.2 Prevention interventions

863 Behavioural

Promotion of condom-use and HIV testing is the backbone of HIV prevention
interventions to increase condom-use encompass a range of educational, motivational, peer-
group, skills-building, and community normative approaches ©¥. A recent review shows that
although a large number of behavioural interventions have been evaluated, the majority
demonstrated modest reductions in self-reported sexual risk behaviour, and often no effects on

©_ studies have mostly been conducted in the U.S. Of note, treatment of STls is

HIV incidence
also a strong public health intervention in its own right but has had mixed results in trials in

which the effect on prevention of HIV acquisition was assessed ©°.

Novel biomedical interventions include the use of oral ART for post-exposure prophylaxis
(PEP), pre-exposure prophylaxis (PrEP) and to reduce infectiousness among HIV-positive
individuals (i.e. Treatment as Prevention, TasP) “® %7 Individuals can take PEP soon after
possible exposure to HIV in order to reduce their risk of acquiring HIV. A follow-up HIV test is
required. BASHH guidelines for use of PEP were published in 2006 "> PEP is increasingly
being recommended for MSM following CLS 9) Efficacy of PEP is dependent on accurate
perceptions of risk, engagement in sexual health care, and willingness to report sexual risk-

taking.

Individuals who test negative for HIV can take PrEP (daily or intermittently) prior to potential HIV
exposure, in order to reduce their risk of acquiring HIV. There are several studies showing that
Truvada-based PrEP is efficacious at preventing HIV acquisition through sex: iPrEx ©n
IPERGAY ", and PROUD @ (86% reduction in HIV incidence among MSM). PrEP was
approved in the U.S. by the FDA in 2012 ® and in France in 2015 ®?. In May 2016, BASHH
together with the British HIV Association (BHIVA) issued a statement that PrEP should be made
available within a comprehensive HIV prevention package to MSM in the UK ®3 prep was
authorized by the European Medicines Agency in July 2016 ®* and on April 10" 2017, the



decision was made to make PrEP available on the NHS in Scotland ®°. At the time of writing
this thesis, PrEP was not available in England on the NHS. The Court of Appeal established
that NHS England has the legal power to commission PrEP services in England and Wales (®8)
Private clinics are able to prescribe PrEP, but not without significant cost to the user, which has

led to many individuals buying generic versions of the drug online from overseas ®7)

TasP is the use of immediate/early HIV treatment to be taken by individuals diagnosed with HIV,
in order to reduce the risk of transmission to their sero-different partners (i.e. HIV-negative
partners) (¢ %8889 aq described above in section 1.3.2, results from UK modeling work
suggests that although novel biomedical interventions such as TasP (which requires high levels
of HIV testing) may have an appreciable effect on reducing HIV incidence among populations at
risk, concomitant increases in CLS may greatly undermine the positive impact of TaSP 3 tis
possible that these findings may also apply to interventions involving PrEP, especially given that
not all potentially at-risk individuals will be willing or able to take PrEP consistently. Therefore,
efforts need to remain focused on promotion of condom-use and further investigating potentially

effective behavioural interventions, particularly in the UK, is required.

1.5 Sexual minority men, sexual behaviour, and HIV

1.5.1 Biological sex, gender identity, and sexual orientation

The interface between biological sex, gender identity, and sexual orientation can be complex.
Sex is a function of biological characteristics of males and females, whereas, gender is a
separate construct which refers to socially constructed roles, attributes, and behaviours. Gender
identity is based on self-conception and experience as being female, male, another gender, or
no gender ®>*?_ Gender minorities include individuals who identify as transgender (who
experience little or no connection between their biological sex assigned at birth and their gender
identify), intersex (biological characteristics at birth do not fit into a binary measure of male or
female), and non-binary/gender queer ®>*?. Sexual orientation is defined by sexual attraction,
sex of sexual partners, and sexual identity. Sexual minority men include individuals who identify
as monosexual (gay/homosexual), plurisexual (bisexual, pansexual [sexual attraction to
members of any biological sex or gender identity], fluid, queer), or asexual. Queer is an
umbrella term used by individuals in the LGBTQA (lesbian, gay, bisexual, transgender, queer,
asexual) community to indicate an identity that is not straight/heterosexual and incorporates

complex dynamics of gender identity %%,

1.5.2 Defining this population for research purposes
The indiscriminate use of the term MSM has received criticism. Young and Meyer ©2 have
suggested that use of the term MSM takes an ahistorical view of sexual minority communities,

can obscure the complex dynamics of sexual orientation and gender identity, and removes from
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the sexual minority man his power to name himself. Furthermore, they suggest that the term
MSM disregards the fact that while some men may have sex with men, others may also engage
in long-term, committed, emotional relationships with men. These relationships may occur in the

context of communities and social networks in which sexual identity is shared.

Although the term MSM is often used for simplicity throughout this thesis when reviewing

previous research, | have decided to recognizet hat t he vast majority of &I
HIV research are gay-identified (and to a lesser extent bisexual-identified). Identity related

factors are meaningful and powerfulf or ces i n p geat;pd MSMsas ahonwogeaous T

group (a phenomena known as the out-group homogeneity bias (93)) denies individuals the

importance of their unique experiences of growing up, coming out, and finding themselves

amongst a community of individuals united by their identity and lifestyles.

The nomenclature of research populations at risk of HIV is clearly complex. In this thesis, | hope

to capture the role of sexual identity in behaviours leading to HIV transmission by carefully

naming the population under study, which comprises different communities/groups at risk of

HIV,as 6gay, boskauaMSMandand as ,dssessingpddferancesnber s al |
according to sexual identity within this population. When describing a conceptual model,

presented in the Methods chapter and investigated in Chapter 6, the relationships are

hypothesized for a population group referred to as sexual minority men. Bisexual men are

referred to specifically, but this includes men of other plurisexual identity labels. The section

below specifically examines the impact that key events in the HIV/AIDS epidemic have had on

the gay community.

This thesis addresses literature from North America, Western Europe, Australia, and New
Zealand. Factors that drive trends in HIV epidemiology may be very different between low- and
middle-income countries, and high-income countries. When studies are described in the
following sections of this introduction, it is important to be cognizant that research among sexual
minorities is complicated by the lack of a contact list for all members of the population (the
sampling frame). Accordingly, it is not feasible to select a random sample of sexual minority
men. Instead, most studies recruit men from community/commercial gay venues, producing
samples which may not be fully representative of the sexual minority population in the country of

study. This issue is discussed further in Chapter 2.

1.5.3 Gay community and sexual behaviour in the context of HIV

Gay and bisexual communities have had a unique experience with regard to HIV and as a result
have had a unique socio-cultural response to the epidemic. Gay and bisexual men have been in
the highest HIV/AIDS risk group since the very beginning of the epidemic. At this time virtually
nothing was known about the pathology of the virus and its transmission routes. Gay sexuality

(and bisexuality) was, and still is in some respects, a stigmatized identity. The appearance of a
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deadly virus with no known means of prevention or cure had a profound impact on gay and
bisexual men, many of whom lost partners and peers, experiencing a substantial reduction in
their social support networks ®*°. The impact of the AIDS epidemic on gay (and bisexual)
communities cannot be overstated. Perhaps no other group of people is more equipped to deal
with the shifting challenges that have occurred over the last decade in the epidemic. With that
said, section 1.5.3.1 presents landmark events in the history of the HIV epidemic and their
impact on perceptions of HIV transmission within gay (and bisexual) communities.

1.5.3.1 Changing perceptions of risk
This section draws predominantly on findings from a qualitative study of 37 gay men recruited
from community/ commercial gay venues andtoGUM cl i
explore the role of new HIV-related health technologies on changing HIV risk management for
the gay community ©®®. Prior to the isolation of HIV in 1983 and against the backdrop of
unprecedented sexual freedom of the 1970s, the threat of HIV/AIDS swept through the gay (and
bisexual) community unhindered. Since any sexual partner could potentially be infected, the
necessity to indiscriminately use condoms became paramount ©® %, The initial death and
destruction wrought by the epidemic stirred a robust community safe sex ethos. Universal

condom-use became the prescribed status quo ©® %9,

With the identification of HIV and introduction of HIV antibody testing, however, men could for

the first time, discern the HIV status of their sexual partners and determine their risk of

transmission from or to a partner. As a result, indiscriminate condom-use was no longer

perceived to be of absolute necessity ©® |f arrived upon through a process of mutual HIV

testing, disclosure, and selection of practices that matched the HIV serostatus discordancy or

concordancy of partnerships, CLS no longer lay outside the realm of what was acceptable

sexual behaviour. These behavioural chlBuhges are
controversially so. The natural shift in understanding of and capacity to deal with HIV galvanized

the grass roots movement of o6risk reductiondé, to
i.e. intentional CLS ©®. Common risk reduction practices include sero-sorting, whereby

individuals only have CLS with partners of the same HIV status as themselves. Seropositioning

involves active allocation of sexual positioning during anal sex i.e. taking an insertive or

receptive position, based on HIV status. A known HIV-positive partner would assume the

receptive rather than insertive role to protect their partner from ejaculation. Other practices

include withdrawal and the concept of negotiated safety, whereby partners practicing CLS come

to an agreement to use condoms with other sexual partners (96, 100-102)

With enduring fear in the background, HIV antibody testing also created distinct categories of
men for the first time: those who were negative, those who were positive, and those whose HIV
status was unknown. Withthiscamea sense of 60Ot heringd of those i

known to be HIV-positive,upon whom, all of a sudden, O6risko an;
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this time motivation to test and disclose was tenuous ©?. Against this backdrop of sparse
testing, an assumption that sero-negativity accompanied non-disclosure of an HIV status was

documented %1%,

The introduction of ART in 1996 was met with a significant decrease in HIV associated

morbidity and mortality ®12) 1t was widely felt that the advent of ART had profoundly changed
attitudes to HIV within the gay community ®D The perception of HIV shifted from it being a
death sentence to a chronic, long-term, yet manageable infection. Following the introduction of
ART, HIV testing was encouraged within gay communities 1% Fyrthermore, in 2008, a group of
Swiss HIV clinicians and researchers issued a statement indicating that the risk of
transmitting HIV through CLS was extremely low if the HIV diagnosed partner has a suppressed
HIV plasma viral load for at least six months and no other STI “%”_ It was widely felt that this
new HIV-related information had once again changed perceptions of HIV risk within the gay
community “°®. Information from The Swiss HIV Cohort Study suggested that sexual behaviour
patterns may have changed among HIV diagnosed individuals in Switzerland. There was some
evidence to suggest that participants on ART reported higher levels of CLS with sero-different
partnersf ol | owi ng the publ i cat {9 Wet evén befdrechisGtSemiert s St at ¢
was released, studies from outside Europe suggested that HIV-negative MSM perceived a
number of sexual practices with HIV diagnosed MSM on ART as less risky than with men not on
ART 9 More recent data has noted an increased likelihood in HIV-negative MSM to engage

in CLS in sero-different relationships (i.e. with an HIV-positive partner) where their partner
reports an undetectable viral load “*?. However, it is of note that the number of studies

investigating this association among HIV-negative men is limited.

1.5.4 Epidemiological trends in condomless sex and STIs/HIV in high-income countries

This section gives an overview of HIV surveillance data from MSM in high-income countries
from the late 1970s onwards. The methodological details of UK studies are described in
Chapter 2. There is some evidence from England to suggest that diagnoses of syphilis began to
decrease in the late 1970s andconti nued t o f al | 808t Howeyertrdsearcre ar | y 6
carried out in the late 1980s and early 1990s noted an increase in CLS s perhaps reflecting
the gay community response to HIV antibody testing with risk reduction strategies. Similarly, in
the post-ART era, during the late 1990s and into early 2000, studies in the UK, France,
Germany, Switzerland ™**?, Australia, Canada, and the U.S. “****? found a substantial
increase in self-reported sexual risk behaviour, namely CLS with a partner of unknown or sero-
different HIV status, regardless of age or HIV status. In San Francisco, the proportion of MSM
reporting CLS with one or more partners doubled between 1994 and 1999 and continued to
increase into early 2000 (130.138) 1 London, the proportion of MSM reporting CLS with one or
more casual partners more than doubled between 1998 and 2001 126 Rectal STI incidence
(gonorrhoea, syphilis, and LGV) also increased significantly during the late 1990s and into early

2000 across Western European countries and in the U.S, (1% 127128 143-156) ‘Tnq first syphilis
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outbreak among MSM was reported in Hamburg in 1997 “*” and was followed by large
outbreaks in London, Paris, and Dublin ®*®%9_ The first outbreak of LGV among MSM was
reported in Rotterdam in 2003 @81 and subsequent large outbreaks were reported in the UK and

France “®*'™ Most cases of LGV and syphilis were among older, white, and HIV-positive MSM
(162-173)

Mirroring the rise in CLS and STl incidence, an increase in HIV incidence was observed in
Amsterdam ©?, vancouver “*, Ontario ", London *’®, and Rome ®"” up to mid-2000. In
Amsterdam, London, and San Francisco, although STI incidence increased overall among
MSM, the increase in HIV incidence was only found among older (34 years or older), but not
younger men ®2 18176178 15| ondon, the observed increase in HIV incidence from 1997-2004
among older men was not significant @78 any case, an increase in the uptake of HIV testing
was observed during this period in London. It was suggested that this was most likely as a
result of both newfound HIV treatment optimism and introduction of opt-out testing, whereby all
patients were offered a test regardless of symptoms or risk factors “"° **% The number of HIV
tests among MSM attending GUM clinics in London increased from 5114 in 1997 to 9387 in
2002 (84% increase). Elsewhere in England, Wales, and Northern Ireland, the number of tests
increased from 5030 to 8864 (76% increase) and in Scotland from 1040 in 1997 to 2513 in
2004. Improvements in HIV reporting systems may have also contributed to the increase in
number of diagnoses among MSM in the UK and elsewhere “’®. Furthermore, there is some
evidence to suggest that men continued to practice HIV risk reduction strategies after 1996 (19)
Serosorting was widely reported among HIV-positive gay-identified men in New York, San
Francisco, Montreal, Sydney, and London (% 12618189 ‘\ore men effectively practicing risk
reduction may have explained the stable incidence of HIV among younger men, and at the
same time, the rise in other STIs, for which transmission risk remained. Furthermore,
surveillance data from the UK and Belgium suggested that a significant proportion of MSM
diagnosed with syphilis were reporting recent oral sex without a condom °® 159185188 " Athoygh
syphilis can be acquired through this sexual practice, it carries a substantially lower risk of HIV
transmission than CLS. Together with the disproportionate circulation of syphilis and LGV
among diagnosed HIV-positive MSM, these factors might help to further explain the stable
incidence of HIV and also the rise in STI incidence observed among younger men between the
period 1996 to mid-2000 80 The increase in sexual risk behaviour and STI incidence observed

during the decade following the introduction of ART, reportedly began to stabilize in London (128)

(188 (189)

Sydney ) and San Francisco

Foll owing t he 0 2008,ghsre s eena oleamandipersisting increase in STIs
and HIV diagnoses in Western Europe, the U.S., Canada, New Zealand, and Australia ** % 4%
190-195) Diagnosis of gonorrhea among MSM in England increased 32% from 2013 to 2014 (from
13,629 to 18,029) 99 and this increase is highly concerning given the risk for emergence of

resistant strains of gonorrhea %) Eyrthermore, from 2013 to 2014, syphilis, chlamydia, and
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genital herpes diagnoses among MSM in England increased by 46%, 26%, and 10%
respectively %9 In the U.S., the estimated number of new diagnoses of HIV infection among
MSM rose from 27,001 in 2011 to 27,588 in 2012, 27,642 in 2013, and 29,418 in 2014 %%,
Increased uptake of STI and HIV testing cannot fully explain the rise in incidence @9 1t is of
note, the apparent decline in HIV incidence observed among MSM in the UK in 2015 and
steeper decline in some GUM clinics in London at the end of 2016, may reflect the use of PrEP
(see section 1.3.3). Similarly in the U.S. the number of new diagnoses of HIV among MSM has
declined slightly in 2015 to 26376 ** % |n San Francisco, a free" and easy-to-access PrEP
programme has been rolled-out since 2014. The number of new HIV diagnoses dropped

substantially to 255 in 2015 (17% decrease since 2014) and 223 in 2016 in San Francisco %7,

1.5.4.1 Quantifying the impact of changing community perceptions of HIV risk on condomless
sex and HIV/STI transmission
Historically, trends in sexual risk behaviour have been attributed to the changed perception of
HIV as a chronic and manageable rather than terminal illness and changed perception of
transmission risk with HIV-positive sexual partners on treatment “°®. However, a number of
longitudinal studies conducted in the Netherlands and U.S. reported conflicting results as to
whether HIV treatment and transmission optimism is associated with sexual risk behaviour (3,
201-209) Therefore, although it appears that gay communities reacted to the advent of ART and
release of the Swiss Statement with changing perceptions of and methods of dealing with HIV, it
is now generally accepted that at a population-level, HIV optimism alone is insufficient by itself
to explain increases in sexual risk behaviour and STI/HIV incidence %% 252 |t is perhaps
possible, that even in the upcoming era of PrEP, trends in sexual risk behaviour may not be fully

explained by changing perceptions of HIV transmission.

1.6  Sexual minority men and minority stress theory

The emergence of the HIV epidemic in the 1980s prompted an unprecedented medical and
social interest into the sexual behaviour of sexual minority men, and sexual minority lifestyles in
general, to assess the profound burden of HIV in these communities. One aspect of the new
research agenda was the investigation of the impact of sexual minority status itself on health.
The most widely used theoretical framework to culminate from this work is  Me ynainoriys

stress theory #°%2

, Which describes stress processes in sexual minority populations. Key
features of the minority stress theory are described below. The initiation of research into
depression, its association with sexual risk behaviour, and possible mechanisms of association
among sexual minority men, is presented in section 1.8. Of note, in-depth research into other
psychosacial factors, which are recreational drug use and intimate partner violence, was also

initiated as a result of the minority stress theory. Evidence for elevated prevalence of these

w Support is provided to access full medical coverage.
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psychosacial factors among sexual minority men and a link with sexual minority stress is
presented in Appendix section 11.4. These psychosocial factors are defined and their
association with sexual risk behaviour is described in the literature review of Chapter 2 (sections
2.5.3,2.5.4,and 2.6.3.2).

1.6.1 Minority stress and its origins

1.6.1.1 History of violence against sexual minority men in high-income countries
Antigay state-sanctioned violence and discrimination has been perpetrated throughout history;
from Nazi extermination of homosexuals to violent and often fatal enforcementof 6 s o0 d o my
@12 Textbox 1 presents the timeline of political events concerning sexual minority men in the
UK @321 of note, until 1973, gay sexuality was characterised as a mental health disorder in
the Diagnostic and Statistical Manual (DSM) of mental disorders, devised by the American
Psychiatric Association for use in clinical practice. Menwith6 ho moseandénci esd
sometimes subjected to shock/aversion therapy. These conditioning-based approaches, so-

call ed o6r ep aweaeprover unsubcessfia ang lighly harmful in the 1980 6% 2

217)
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Textbox 1: Time-line of political events concerning sexual minority men in the UK up to
2014"

1967 England & Wales Homosexual acts in private between men aged over 21 years
were decriminalized
1973 U.S. (relevant to all  Declassification of homosexuality as a mental disorder (DSM)
high income
countries)
1981 Scotland Homosexual acts in private between men aged over 21 years

were decriminalized

1982 Northern Ireland Homosexual acts in private between men aged over 21 years
were decriminalized

1988 UK lllegal for a local authority to “intentionally promote
homosexuality or promote the teaching in schools of the
acceptability of homosexuality as a pretend family
relationship” (Section 28 of the Local Government Act)

2003 UK Section 28 of the Local Government Act repealed
2004 UK Civil Partnership Act passed
2010 UK lllegal to discriminate against anyone based on a range of

characteristics, including sexual orientation and gender
reassignment status (Equalities Act)

2013 England & Wales Marriage between same-sex partners approved
2014 Scotland Marriage between same-sex partners approved

1.6.1.2 Conflict and prejudice
From the early days of Durkheim to the works of Pearlin, Merton, and Moss in the 20" century,
social theorists have described the profound
experiences in the world are incompatible with social structures, norms and institutions. Minority
persons are likely to feel conflicted, as mainstream cultural norms do not usually reflect those of
the minority group #*°#??. Social comparison and symbolic interaction theorists describe the
adverse consequences of negative social interactions. Perpetual negative feedback from
others, such as stereotyping and prejudice, has the potential to lead to deep seeded negativity
about the self, which may lead to poor mental health outcomes (223-228) Prejudice is a noxious
environment for minority individuals. | n  Me migority stress model, homophobic taunts can
lead to: (i) internalized homophobia, (ii) pervasive expectations of rejection, and (iii) non-
disclosure of one®<*eThesathreeelenieatsvillde discussed in
more detail in the next section. In essence, to be in continual conflict with a discriminatory social
environment is considered the source of minority stress “**?? Minority stress is classified as
unigue, that is not a feature of stresses common to the general population, such as finances,

but an additional, pervasive layer of stress that requires additional coping mechanisms. It is also

YOon31™January 2017 an amendment to the Policing and
posthumously pardoned thousands of gay and bisexual men convicted of consensual same-sex

relationships. As part of this bill, statutory pardons will also be granted to the living.218.  Gyimah S.
Thousands officially pardoned under "Turing's Law'. Ministry of Justice; 2017.
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considered to be chronic and socially biased as it stems from social processes rather than

individual events, such as losing a business 1% 230234,

1.6.2 Obijective and subjective stressors: the role of personal identificationi n  Me wieoritp s
stress model

The social and personal meanings that are attached to sexual identities and the stress they

entail varies from person to person. Stress may also be independent of self-identification with

an assigned minority status. For instance, a man may have a male sexual partner but identity as

heterosexual. If this man is perceived to be associated with gay sexuality, he may experience

the same prejudices that self-identified gay/bisexual men are subjected to. In the minority stress

model these have been termed as objective stressors. They ar e i ndependent of

perceptions and appraisals, as opposed to subjective stressors which are associated with self-

identity as a sexual minority, and are characterised by the three cornerstones of the minority

stress model: (i) internalized homophobia, (ii) expectations of rejection, and (iii) concealment
(209, 226-228)

Internalized homophobia is a process of self-stigmatization by directing negative antigay social
values/attitudes towards the self. It is internal and insidious, often resulting in deep conflict and
poor self-regard, with negative consequences such as pervasive expectations of rejection in

oneds |ife. Due to the significance of early 1

homophobia may be a permanent fixtur e -tohrseolffughout

individuals integrate a high degree of antigay attitudes into their perception of self, mental health

problems may follow *** 2239,

Concealmentofand secrecy around o mpedasadopingetiategygutof s of t e

fear of the perceived negative consequences of disclosing a stigmatized identity. Although a
common coping strategy, it is one that has the potential to backfire, as the constant
preoccupation and cognitive effortinvolvedi n hi di ng @@ bkeaw burddngdobeair,t y
and can become highly stressful ezn) Expressing emotions and disclosing important aspects of
oneself is profoundly important in maintaining physical and mental health. Inhibition and
repression of 0 n etbosights and feelings have been shown to impact immune functioning and
other health outcomes #**2*Y_ Furthermore, concealment adds to mental distress by disallowing
individuals to affiliate with others who are of the same sexual identity. Smart and Wegner (2000)
describe the experience of agen2e@?%.IAtheugtinnaasy a i Pr i
regions of the world acceptance of sexual minority individuals has evolved considerably over

the last few decades, concealment of sexual identity is not necessarily restricted to

adolescence, but may be pervasive throughout adulthood as well. Concealment of sexual
orientation is often prevalent in the work place for instance, with adverse consequences for

psychological functioning and job-related outcomes #3244,
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1.6.3 Minority stress and resilience

iStress and resitienhteagi meatagcsfUdF R the precespof ( p
coming out for a sexual minority individual, which among this generation may often occur during
adolescence, can be a highly stressful experience. In the minority stress model, there are three
main factors which can ameliorate the effects of stress on psychological functioning through
self-acceptance: (i) family support, (ii) personal resources including personality characteristics,
and (iii) group resources/social structural factors including community solidarity and
cohesiveness. Sexual minority communities counteract stress by establishing a social
environment with alternative structures and values that validate the experiences and feelings of
minority individuals. In social evaluation theory, group affiliation allows members to appraise
themselves in comparison to other like-minded members, rather than members of the dominant
culture #?> 245247 Therefore, identifying with a minority status, in itself, can ameliorate stress
through opportunities for affiliation, social support, and coping. For individuals who do not
identify as a sexual minority, but do engage in non-heteronormative behaviour, these
opportunities for positive coping may not be available. Of note, factors (ii) and (iii) are greatly
intertwined, since accessing community facilities greatly depends on personality variables.
Similarly, where certain communities are forbidden and community services are hidden, as in
many regions of the world, even highly resourceful persons will struggle with coping as a

minority.

Stress related to sexual minority status does occur within the broader context of environmental
circumstance, including the advantagesocioer di sadyve
economic status. Therefore, socio-economic factors may also be a strong determinant of the

degree of exposure to stresses and coping resources #4249,

1.6.4 Current social climate for sexual minority men in high-income countries

In many countries steps have been taken to abolish state-sanctioned discrimination against

sexual minority individuals, including the Equalities Act in 2010 and approval of marriage

between same-sex partners in 2013 in England and Wales (see Textbox 1). This legislation has

most likely helped in reducing a climate of stigmatization and devaluation. However, 6 ¢ 0o mi n g

outd may stil!l remain a highly stressful experier
rejection or fear of rejection by friends and family- reflecting that mainstream culture remains

relatively heterosexist % *Y). Therefore, while the social and political environment may have

changed dramatically over recent decades, reducing prejudice and conflict, there are certainly

indicators that some individuals still experience discrimination and denigration in various

contexts based on their sexual orientation (see section 1.8.1).
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1.7 Depression: definition, prevalence, and management

1.7.1  Defining depression
This section (1.7.1.1 to 1.7.3.2) deals with a general definition of depression. The measuring of

depression for research purposes is discussed in Chapter 2 (section 2.4.2).

1.7.1.1 Cognitive model of depression
SupportforAar o n Bagmtikedrsdel of depres;sion"i has gathered over the past 40 years of
systematic research ?** %729 The model proposed that the meaning assigned to early life
stress such as parental loss or childhood abuse/maltreatment, can transform into durable
negative attitudes and biases about the self, regarding personal adequacy, acceptability and
worth. For instanceor talnft Ip elrossoen %% H* *Parpsfimetibnall e s s 6
attitudes/beliefs (unlovable, inadequate, worthless, helpless) are thought to become embedded
within cognitive structures labelled cognitive schemas"' in the meaning assignment system. This
results in cognitive vulnerability i.e. sensitization of individuals to later negative events #°°.
When cognitive schemas are activated by an event, they distort the information processing
system, producing an attentional bias, whereby, attentional resources are directed towards
negative stimuli and negatively biased interpretations. The result is a systematic cognitive bias
in information processing, leading to the symptoms of depression: sadness, hopelessness, loss

of motivation, and regressive behaviours such as social withdrawal and inactivity ?>” 262 267 268)

The impact of activated schemas depends on the intensity of a negative experience and the
threshold for activation. Systematic stressful events can lower the threshold “®”. A full-blown

major depression characterized by profound anhedonia (inability to feel pleasure in normally

"' Of note, a number of other models of depression have been theorized. Extending the cognitive model of
depression, the model of triadic reciprocal causation dictates that individuals with depression tend to
create depressing environments by constantly interpreting life events in pessimistic ways. This in turn often
elicits negative reactions and evaluations from other individuals with whom they interact, ultimately
validating the depressed individuals negative outlook on life. In the diathesis-stress model of depression,
individuals are carriers of inherent vulnerabilities that under taxing stressors give rise to depression. Other
models of depression include the biased causal explanations theory. Essentially, this theory is similar to
the cognitive model of depression and observes that depression is a function of ascribing failures to
personal deficiencies. Treatments based on these theories have not been widely developed, but instead
rely on cognitive behavioural therapy 252.  Young J, Rygh JL, Weinberger AD, Beck AT. Cognitive
Therapy for Depression. In: Barlow DH, editor. Clinical Handbook of Psychological Disorders A step-by-
step treatment manual. 4th ed. New York: Guilford Press; 2008, 253.  Coyne JC. Essential papers on
depression. New York: New York University Press; 1985, 254. Joiner TE, Jr. Contagious depression:
existence, specificity to depressed symptoms, and the role of reassurance seeking. Journal of personality
and social psychology. 1994;67(2):287-96, 255. Peterson C, Seligman ME. Causal explanations as a
risk factor for depression: theory and evidence. Psychol Rev. 1984;91(3):347-74, 256. Bandura A.
Self-efficacy. The exercise of control. New York: W.H. Freeman and Company; 1997..
"' Cognitive schemas are mental concepts in cognitive psychology that represent constructions of reality
(which are profoundly entrenched emotion-based beliefs) through early life experiences with significant
others. Schemas remain dormant in the subconscious memory until activated by a life event. Stimulated
schemas inform an individual about what to expect from a variety of experiences and situations 252.
Young J, Rygh JL, Weinberger AD, Beck AT. Cognitive Therapy for Depression. In: Barlow DH,
editor. Clinical Handbook of Psychological Disorders A step-by-step treatment manual. 4th ed. New York:
Guilford Press; 2008.
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pleasurable activities) and sleep and appetite disturbance, is different from that of depressive
symptom episodes. Dysfunctional attitudes/beliefs may become integrated into affective
(relating to mood and feelings), motivational, behavioural, and physiological, as well as,
cognitive schemas. As a result of systematic activation, these schemas may become organized
into a depressive mode, a network of negative schemas ®” %9 A severe adverse event or
accumulation of negative events may trigger the cognitive schemas that activate the other
schemas. The activated mode takes complete control of the information processing system,
which is evidenced by increased negative appraisals and rumination. At this time, resources are
taken away from adaptive schemas such as coping and problem solving. When fully activated,
the mode becomes relatively autonomous and is no longer sensitive to external events i.e.
positive events do not attenuate negative thinking. The result is total immersion of the
personality in a full-blown major depression. It has been suggested that adaptive schemas can

be reactivated in cognitive behavioural therapy (CBT), as discussed below ©®?.

1.7.1.2 Parallels between biological and psychological concepts: genetic vulnerability
and data from neurophysiological studies
Not all individuals subjected to traumatic experiences become depressed. There is some
evidence to suggest that the presence of certain gene variations and their impact on neural
functioning greatly influences the degree of cognitive vulnerability to depression. Figure 3

presents biological mechanisms which may predispose individuals to depression. In summary,

biological predisposition may operate through the presence of genetic variants ¢"%2%?,

(283, 284)

suboptimal serotonergic neurotransmission, hyperactivity of the amygdala as well as

changes to many other brain regions ¢ 283 285-2949)

(295-300)

, Sustained high blood concentrations of
stress hormones , and inhibition of new brain cell formation together with metabolic/
endocrinological mechanisms ®*"*° 2% |eading to a reorganizing of neural structures. For
instance, studies have shown that the presence of the short variant of the 5-HTTLPR gene and
subsequent neural functioning may sensitize individuals to life experiences and result in the
formation of negative attitudes > 3°*%%)_|n the cognitive model of depression, frequent
activation of dysfunctional attitudes can lead to the symptoms of depression. A number of
studies have found that individuals with the short variant of the 5-HTTLPR gene experience
higher levels of clinically significant depression and suicidality ®*"**"*'?_Questions have been
raised however, about the generalizability of these findings ®**. Regardless, findings from
genetic, neuroimaging, and neuroendocrine studies, do appear to complement the cognitive
model of depression dictated by Aaron Beck decades previously. That is, the relationships
between external stimuli, biological predisposition, neural dysfunction and depression
established in the neuroscience literature appear to run parallel to the cognitive model of
external stimuli, cognitive factors and depression established in the cognitive psychology

literature.
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Figure 3: Possible elements involved in biological predisposition to depression*

Certain variants of the following
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Increased vulnerability to life stress with implications for depression

* References of studies from which this information was derived are presented in section 1.7.1.2 above.
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1.7.1.3 Categories of depression
The most common form of depression is called unipolar depression. It is characterised by the
presence of a number of typical symptoms for at least two weeks: feeling down, having difficulty
enjoying things, feeling like one has to push oneself to get anything done, difficulty sleeping,
exhaustion, loss of appetite, trouble concentrating, and feeling pessimistic about the future (252,
49 The severity of the depression is determined based on how many symptoms are present
and how severely an individual experiences them. Accordingly, depression can then be

classified as mild, moderate, or severe %% 314319

There are chronic and non-chronic forms of depression ®** 3% The latter may include a single
episode or recurrent episodes with full recovery between episodes. Dysthymia is a chronic
depressive disorder characterised as a milder change in mood, which is similar to depression,
and lasts at least two years. Symptoms often include feelings of being unsettled, unhappy or
down, but unlike depression, dysthymia does not affect everyday life- the symptoms may
change from day to day and week to week ®** %% Clinical opinion suggests that the onset of
dysthymia around mid-adolescence often determines the chronic nature of the depression (216,
¥ Furthermore, evidence from the U.S. National Comorbidity Survey (N=5877) suggests that
chronic depression is more evident in individuals who experience a traumatic event in
childhood/adolescence ©'®. In a U.S. study of individuals with early-onset dysthymia (N=97),
which incorporated annual semistructured interviews over a period of eight years, those who
experienced early-onset dysthymia and early life trauma were more likely to present with an
increase in depression severity over time compared to individuals with dysthymia and no early

life trauma ©*7,

Some individuals may be particularly affected by depression during the darker winter months,
known as seasonal affective disorder. Some mothers may experience depression after giving
birth to a child (postnatal depression). Depression may also be a consequence of bipolar

disorder. Bipolar disorder is characterised by alternating phases of extreme mood, with typical

viii (252, 314)

symptoms of depression in one phase and manic euphoria™ in another

1.7.2  Prevalence of depression in the UK

Depression is widespread and deeply debilitating. In the Adult Psychiatric Morbidity Survey
(2014), 3.3% of 7500 adults (16 years and older) residing in private households in England were
classified as having clinically significant symptoms of depression in the week prior to an
interviewer administered structured interview using the Clinical Interview Schedule-Revised
(CIS-R). Of the 15.7% of adults who were classified as having a common mental health disorder

of clinical significance by CIS-R (including depression, generalized anxiety disorder, phobias,

Vil Characterized by extreme activity with little sleep, self-confidence to the point of delusion, and irritability.
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obsessive compulsive disorder, or panic disorder), 67.2% self-reported that they had

experienced depression at some point in their lives ¢ 329,

1.7.3 Managing depression
Professional help is most often needed to overcome the symptoms of depression and to assess

possible suicide risk, safeguarding concerns, and adherence and response to treatment % 329,

1.7.3.1 Psychopharmacological interventions
The pharmacotherapist intervenes at the neurochemical level. In the UK, antidepressants are
prescribed for individuals with moderate to severe depression, often in combination with

psychosocial treatment. Textbox 2 presents common antidepressants prescribed in the UK (315,

321)

Textbox 2: Common antidepressants prescribed in the UK

Firstline treatments: Generic selective serotonin ~ Block the reabsorption of
reuptake inhibitors (SSRI) serotonin by nerve cells in
the brain in order to increase
citalopram, sertraline, levels of serotonin

fluoxetine, or paroxetine

Secondline treatments: Tricyclic antidepressantsand Block the reabsorption of
non-reversible monoamine serotonin and norepinephrine
oxidase inhibitors

lofepramine and phenelzine

Othertreatmentstrategies: Combination therapy or Help increase serotonergic
augmentation with lithium neurotransmission

Although antidepressant treatment is widespread, there are some significant concerns. Many
antidepressants are cardiotoxic and weaken the heart ©?* 3% |t is also estimated that even
among individuals who initially respond to an antidepressant, about one in three patients will
experience a worsening of their symptoms over the subsequent six months ®*_ In a recent
meta-analysis of four trials, in which all participants were initially treated with SSRIs and were
then randomized to placebo or continued SSRI treatment, SSRIs were found to have a modest

(13% higher) protective effect against relapse compared to placebo @24)

1.7.3.2 Psychosocial interventions
The psychotherapist intervenes at the cognitive, affective, and behavioural levels (256,329 1

general, psychotherapy seeks to restore a sense of personal capability to do the things that
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provide satisfact i on and pur p §8%". B ec kenso@dent of CBTebased on the
cognitive model of depression described in section 1.7.1.1, is the most studied, validated and
clinically applied work on depression psychotherapy #**2%% %4 CBT includes two major
components: (i) analysis of erroneous assumptions, inferences, and conclusions in the
routinized faulty habits of thinking and (ii) graded behavioural assignments to disconfirm
misbeliefs, provide mastery experiences that affirm personal capabilities, and restore positive
self-evaluations. In a U.S. controlled trial, where outpatient individuals aged 18 to 70 years with
major depressive disorder (N=240) were randomized to receive an SSRI, CBT, or placebo
(double blinding in the treatment arm), therapy was found to be as effective as medication in
terms of depression severity and rates of remission. It was noted that the degree of
effectiveness of therapy depended on the level of therapist experience/expertise **®. CBT is not
however without its controversies ®*?. In a meta-analysis, CBT was not found to be superior to
non-cognitive psychotherapy treatments on child and adolescent depression ©**. Nevertheless,
the risk of depression relapse has been found to be highest for individuals who respond to

antidepressants without the support of any form of psychotherapy ©** %%,

1.8 Sexual minority men and depression

In this section (1.8.1 to 1.8.2), evidence regarding the prevalence of depression among sexual
minority men and its association with sexual risk behaviour is described. In sections 1.8.3 to
1.8.4, the possible mechanisms by which depression might lead to sexual risk behaviour are

presented.

1.8.1 Studies comparing the prevalence of depression between sexual minorities and their
heterosexual counterparts in high-income countries
There appears to be consistent evidence that depression prevalence is elevated among sexual
minority men compared to their heterosexual counterparts in high-income countries. One meta-
analysis has investigated studies conducted from 1996-2005. Among 160 gay, bisexual, and
other MSM, the lifetime prevalence of depression was found to be higher compared to that in
6010 other men (pooled prevalence ratio [PR] 2.58 95% CI: 1.92, 3.47), and the prevalence of
depression in the past year was similarly elevated (pooled PR 2.41 95% CI: 1.80, 3.23). Studies
included three population-based surveys from the U.S. and one population-based survey from
Western Europe: the third National Health and Nutrition Examination Survey, National
Comorbidity Survey, McArthur Foundation National Survey of Midlife Development in the United

States, and the Netherlands Mental Health Survey and Incidence Study @32)

A recent systematic review has synthesised findings from 199 studies (using a range of
measures of depression), the vast majority of which were from the U.S. Studies of adults

residing in private households in the U.S. included the Behavioral Risk Factor Surveillance

25



Study ®*¥| california Quality of Life Survey®**, National Health Interview ®**, National

33) ‘and National Health and Nutrition

Epidemiologic Survey on Alcohol and Related Conditions
Examination Survey ®*". The review reported elevated levels of depression (as well as
generalized anxiety disorder) among lesbian, gay- and bisexual-identified individuals in the vast
majority of their reviewed studies. Elevated prevalence was observed across these different

orientations compared to heterosexual ®*®.

A number of recent studies of adults residing in private households in Western European
countries have also investigated the prevalence of depressive symptoms among sexual minority
individuals: the 2007-2009 Netherlands Mental Health Survey and Incidence Study (NMHSIS,
N=6646) **, the 2006 Context of Sexuality in France study (CSF, N=9622) ®*?, the 2007 Adult
Psychiatric Morbidity Survey (APMS, N=7403) ©4D and the 2010-2012 British National Survey
of Sexual Attitudes and Lifestyles (Natsal-3, N=6293 men) ®*?. The sample size of the sexual
minority sub-group ranged from 60 in NMHSIS ®*% to 190 individuals in Natsal-3 2.
Depression was measured using the Composite International Diagnostic Interview (symptoms in
the past year) in NMHSIS 39, self-report of feeling depressed in the past year in CSF ©*9, the
CIS-R (symptoms in the past week) in APMS ©* and a shortened version of the Patient Health
Questionnaire (PHQ-2, symptoms in the past two weeks) in Natsal-3 *?. The prevalence of
depression was found to be significantly higher among sexual minority individuals, including
after adjustment for socio-demographic factors in APMS ®*D_For instance, the prevalence was
39.0% among gay-identified men and 28.1% among bisexual-identified men for self-reported
depression in CSF ®49 and 4.1% among gay- and bisexual-identified men and women on the
CIS-R in APMS G The comparable prevalence of depression among heterosexual identified
individuals was 17.0% ©*? and 2.7% ©*? in CSF and APMS respectively. Furthermore, the
prevalence of major depression on the Composite International Diagnostic Interview was
elevated among men who reported sex with men in the past year (at 9.0%) in NMHSIS ©*% and
the prevalence of depression on the CIS-R was elevated among individuals who reported any
same-sex partners (at 4.0%) in APMS ©®*Y. In Natsal-3, although the prevalence of depressive
symptoms on the PHQ-2 was similar among men who reported sex with a man in the past five
years compared to men who did not, the MSM group was more likely to self-report having
received treatment for depression in the past year, including after adjusting for age (14.0% vs.
5.8%, OR 2.75 95% CI: 1.69, 4.47; p<0.001) ®*?,

1.8.1.1 Minority stress and depression
Although certain factors described above in section 1.6.3 can ameliorate the effects of stress on
psychological functioning, the minority stress theory may explain why the prevalence of
depression is elevated among sexual minority men (339, 340) (338, 343-395) | the 2007 APMS, 4.9%
of sexual minority individuals reported discrimination on the grounds of sexuality, compared to
1.6% of heterosexual identified individuals (p<0.001). Among sexual minorities, unfair treatment

perceived to be due to sexual orientation was associated with depression (OR 6.95 95% CI:
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2.74, 17.67). The same was true among individuals reporting any same-sex partners (OR 7.91
95% CI: 2.90, 21.58) ®*Y. Studies of U.S. MSM have also found associations between

perceived discrimination on the basis of sexual orientation and depressive symptoms 46347,

Although MSM may be at increased risk for mental health disorders, it is possible that the gap
will close over time as the legal and social landscape of sexual minority communities progress
and stigma diminishes. It may then be that the major factors associated with depressive

symptoms mirror those found for heterosexuals, namely, socio-economic hardship 4%,

1.8.2 Association between depression and sexual risk behaviour

One meta-analysis of studies published up to 1999, has examined the association between
depression and CLS among MSM (52) Findings across studies were inconsistent and in
combined estimates there was no significant relationship of depression with measures of CLS.
The vast majority of included studies were conducted in the U.S. In studies conducted up to
2014, there was evidence that depressive symptoms were associated with higher prevalence of
CLS (including with multiple partners and partners of an unknown or sero-different status) ©**

368) (369)

and with HIV seroconversion among samples of MSM. A number of studies failed to find

an association ®4¢%737%373) Ty studies were conducted in Europe; one in the UK (1999) ®°%
and the other in Belgium (2008) ®*® both studies finding an association between depressive
symptoms and measures of CLS. These studies were identified via a comprehensive literature
search of all high-income country studies (in the regions investigated in this thesis) on sexual
behaviour among MSM samples including HIV-negative MSM. The purpose and findings of the

thesis literature review are presented and discussed in detail in Chapter 2.

1.8.3 Mechanisms by which depression leads to sexual risk behaviour

There may be a number of explanations for how depression may lead to sexual risk. The main
explanations involve el ements of feeling unabl e t
The behavioural consequences of depression have been described in two theories: social

cognitive theory and cognitive escape theory, described below.

1.8.3.1 Depression and behaviour: social cognitive theory
Albert Bandura began to publish work on his social cognitive theory in the 1980s. Social
cognitive theory aimed to describe how cognitive activities can be used to explain and

encourage behavioural adaptation and changeix. Personal agency is the capacity to create

¥ Of note, in addition to social cognitive theory there are two other models commonly used to theorize
pathways leading to behavioural change. These are the health belief model and the theory of reasoned
action/planned behaviour. The health belief model explains behavioural choice as a function of the
perceived gains and losses, whereby attitudes to and perceptions of the outcome of this behaviour are
emphasised. In the theory of reasoned action/planned behaviour, behaviour is a function of intentions,
which are governed by behavioural and social norms and attitudes 374. Fisher WA, Fisher JD, Rye BJ.
Understanding and promoting AIDS-preventive behavior: insights from the theory of reasoned action.
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action. Social cognitive theory rejects the dualistic notion of the self, whereby one is considered

an agent only when acting or managing o ne 6 s e nThis theory dictates that individuals

are also agents when they are #frefl domtfil uge nocre ot h epi
5@%  The latter is termed oO6belieféiohcgérsandl ie
constitute the key factor of agency. Essentially, if an individual does not perceive that they have

the capacity to produce a certain outcome, then they will not attempt to make it happen®. How

one judges oneds personal efficacy is thought to

fimi crosensory, perceptuala,ctand tiir’ézF@Qbrma)taigoen dpr oc e ¢

Feeling hopeless about the future is one of the key features of depression. Hopelessness runs

in parallel to perceived inefficacy in gaining highly valued outcomes. In line with the cognitive

model of depression, in social cognitive theory, depression is thought to stem from a perceived

inefficacy to change adverse/traumatic life circumstances “** %°®. Depression may also

perpetuate a feeling of being incapable of influencing events and social conditions that
significantly impact on orregeétedsdlf-devaduatiorBaadn dur a s u g g e
demoralizing/disparaging thoughts breed depression, which in turn further diminishes an

appreciat i on of onebs bnhandesself-cqticahrealctions ansl reduced self-

rewarding ones, leading to a lower sense of self-efficacy #°.

1.8.3.2 Self-efficacy for sexual safety
When navigating sexual risk reduction, individuals have to exercise control over themselves as
well as their partners. Although sexual knowledge and favourable attitudes towards condom-use
are important, following a social cognitive perspective on behavioural management, the main
requirement for effective sexual risk reduction is perceived self-efficacy to exercise control in
interpersonal relationships ©”* %% There are a number of psychosocial factors that may lower
oneds sense of ef fproedive gonttoldn sexyaésituatiorss;edrug aad alcohol

use, experiences of sexual coercion/abuse, and perhaps most commonly, depression % %"

387)

Health psychology : official journal of the Division of Health Psychology, American Psychological
Association. 1995;14(3):255-64.

375. Carmel S. The Health Belief Model in the research of AIDS-related preventive behavior. Public
health reviews. 1990;18(1):73-85, 376. Aggleton P, O'Reilly K, Slutkin G, Davies P. Risking
everything? Risk behavior, behavior change, and AIDS. Science (New York, NY). 1994;265(5170):341-5.
377. Mustanski BS, Newcomb ME, Du Bois SN, Garcia SC, Grov C. HIV in young men who have sex
with men: a review of epidemiology, risk and protective factors, and interventions. J Sex Res. 2011;48(2-
3):218-53, 378. Wulfert E, Wan CK. Safer sex intentions and condom use viewed from a health belief,
reasoned action, and social cognitive perspective. Ibid. 1995;4:293-305.

¥ Of note, Bandura states that the concept of self-efficacy is not the same as the concept of self-esteem,
as feelings of self-worth and value do not always equate to positive beliefs of personal efficacy, and
similarly, perceived inefficacy to produce a certain outcome is not always associated with a low self-
esteem. Therefore, these concepts although similar are not the same. 256. Bandura A. Self-efficacy.
The exercise of control. New York: W.H. Freeman and Company; 1997.
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1.8.3.3 Interventions to improve self-efficacy for sexual safety
There is some evidence to suggest that learning self-regulative skills greatly improveso n e 6 s
sense of efficacy to resist peer pressures and exert control in interpersonal relationships i.e.
negotiate condom-use. Self-regulation is a function of internal standards and evaluative
reactions to behaviour. Self-regulation may include motivation through self-incentives or other
such forms of cognitive self-guidance. Obtaining self-regulative skills may involve learning how
to cope with/successfully manage potentially adverse situations. Bandura suggests this is best
achieved by being guided through experiences and equipped with the knowledge and skills
needed to effectively exercise control over risky situations, thereby fostering a sense of mastery
%) Research by Kelly (1995) ®® produced formative work on the effectiveness of self-
regulatory programmes for self-protective sexuality through improvement of perceived efficacy

to exercise personal control over sexual practices.

1.8.3.4 Depression and behaviour: cognitive escape theory
In cognitive escape theory, individuals turn their attention away from threatening cues,
completely or partially escaping from personal self-awareness. The cognitive escape model
suggests that for behaviours that are desirable, such as sex (for reasons of physical pleasure as
well as seeking connectedness and acceptance), the rational process by which perceived risk of
HIV/STIs might result in subsequent behavioural response such as condom-use, may be
reversed.

Sensation-seeking and HIV-related worry may represent two pathways leading to sexual risk-
taking via cognitive escape coping. Sensation-seeking (and sexual compulsivity) is a personality

(389, 390)

characteristic that is associated with impulsive behaviour , as described in Appendix

section 11.4.1.1, and has been established as a theoretical precursor to cognitive escape “°.

Men with this personality traitmay be 6édeterminedd to perceive t he
irrespective of the circumstances, and as such may avoid or be unable to adequately respond to

information to the contrary, in order to escape from restrictive sexual norms ©%% 3% This first

pathway takes the form of suppression of and/or distraction from any thoughts that extend too

far into the future.

Many gay and bisexual men enter and conduct their sexual life-course against the backdrop of
HIV. HIV related worry is facilitated by pervasive prevention messages. The lack of a cure or
vaccine means that there is no imminent end to demands for sexual safety. It has been posited
that fear may make somemen6 d et er mi n e d the threat opHf irdeetiorvtebe
uncontrollable, in order to escape from worry and conduct their sex lives unhindered by stress
(3943%) Thjs second pathway takes the form of fatalistic beliefs about HIV- the notion that

acquiring HIV is inevitable.
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Cognitively escaping from awareness of HIV risk and sexual norms may make men particularly
vulnerable to STI/HIV transmission ®°". Cognitive escape has been linked, theoretically, to CLS
(3%.39%) cognitive escape may be facilitated by highly stimulating sexual contexts and drug use.
The relationship between drug use and cognitive disengagement (including both thought

suppression/short-term thinking and fatalistic beliefs) is most likely bi-directional (397, 399)

1.8.3.5 Depression, lowered self-efficacy for sexual safety, and engagement in
cognitive escape: implications for sexual risk-taking

Conceptually, cognitive escape and self-efficacy are linked. Low self-efficacy for coping is
thought to make escape tendencies more likely. The perceived lack of control in interpersonal
relationships (low self-efficacy for sexual safety) may translate into the belief that failure to
protect oneself is inevitable. The threat of sexual transmission of HIV, which is viewed as
personally uncontrollable is then tuned out (cognitive escape) 400 1 the self-regulation and
coping literature on sexual minority men, an established hypothesis is that those who
experience depressive symptoms may be more likely to engage in escapism as a coping
strategy, characterised by fatalistic beliefs such as helplessness or powerlessness in the face of

the HIV threat ®°" *°%)_ The thesis hypothesis is presented in detail in section 1.9.1.

1.8.4 Investigating mechanisms of association between depression and CLS in
epidemiological studies

Project Mix (2004-2006) is the only high-income country study (U.S.) of MSM (N=1540) ®®? to

have investigated mechanisms of effect for the relationship between depression and CLS.

There was support from this study for lowered self-efficacy and cognitive escape as such

mechanisms. Findings from Project Mix are discussed in detail in Chapter 2 section 2.4.8 and

Chapter 6 section 6.4.2.

1.8.5 Anxiety and thoughts of suicide/self-harm

This thesis focuses on depression, and as such, the literature review presented in Chapter 2
examines studies of depression. However, findings on the association between generalized
anxiety disorder (GAD) and sexual risk behaviour, and suicidal ideation (thoughts/planning of
suicide)/thoughts of self-harm and sexual risk behaviour are also presented in this thesis. These

findings will be discussed in the context of the findings on depression.

Historically, GAD has received very little clinical and research attention compared to other
common anxiety disorders (including panic disorder and post-traumatic stress disorder) and
depression. GAD was first described in the third edition of the DSM in 1980. Since this time, the
definition of GAD has undergone frequent revision. GAD was originally associated with fairly
minimal impairment in psychological functioning. It is now understood that some individuals

have a temperamental predisposition to worry, which may be exacerbated by stressful life
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events resulting in excessive, uncontrollable, and chronic worry @2 %% Based on data from the
World Mental Health (WMH) surveys in the U.S., Australia, and New Zealand (N=30532), the
lifetime prevalence of GAD was estimated to be around 8% “°®. Based on data collected from
WMH surveys in 26 countries between 2001-2012 (N=147261), the majority of individuals with
lifetime (81.9%) and 12-month (70.8%) GAD had at least one comorbid mental health disorder.
Major depression was the most common comorbidity, found in 52.6% of lifetime GAD cases and
40.9% of 12-month GAD cases “%%.

Literature on self-harm and suicide is vast. Briefly, self-harm tends to first occur during
adolescence. In a systematic review of studies of adolescent samples, published between 2005
to 2011, the mean life-time prevalence of self-inflicted injury was 18.0% across studies “°®.
Based on data collected from WMH surveys in 17 countries (N=84850), the prevalence of
suicidal ideation was estimated to be around 9.2% “°". Recurrent thoughts of death are a
common symptom in a major depressive episode (“08) Depression is the psychiatric diagnosis

most commonly associated with suicidal ideation and suicide “°?.

1.9 Thesis rationale

The literature review conducted in Chapter 2 demonstrates some evidence of a relationship
between depressive symptoms and sexual behaviour among MSM. The association and
maghnitude of effect may vary according to the setting and specific sample of MSM under study.
It remains unclear in which samples of MSM the relationship is present and there is no general
consensus on the magnitude of the effect. Furthermore, the vast majority of studies have been
conducted in the U.S. There is a lack of data in Europe, including the UK. Psychological
symptom distress has been found to be associated with CLS among HIV outpatients in the UK
(10419 " although HIV prevention has been a public health priority among MSM in the
UK/Europe, mental health has not generally been a focus of European studies of HIV/STI risk
and prevention among sexual minority men. The health care infrastructure is different in the
U.S. and UK and mental health facilities and services may also differ, with implications for the
treatment and prevalence of depression. The potential role of depression in sexual health and

transmission of HIV is not well understood in the UK.

Additionally, there is a lack of research in the U.S. and no UK/European studies into the
mechanisms by which the relationship between depressive symptoms and sexual behaviour
operates. Therefore, implications for intervention remain uncertain. Current research into the

mechanisms through which the association between depression and CLS operates is heeded.

Only recently a small number of UK studies have begun to examine the prevalence of

depressive symptoms among sexual minority men: Natsal-3 (2010-2012; N=190) (42 The

Stonewal | Gay & Bisexual Men6(4§5),sldreead)fMSMrScmitedey
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online (2016; N=179) “*® and survey of MSM recruited from a GUM clinic (1999; N=122) ©,
In most of these studies, the sample size was too small to allow for meaningful analysis of
associated factors. Until 1973, gay sexuality was cited in the DSM as constituting a mental
health disorder. Research into psychological distress among sexual minority men has been a
politically charged area, so as not to perpetuate the pathologizing of gay men. This may account
for the lack of research into the prevalence of mental health conditions and associated factors
among sexual minority men in the UK. However, in recent years there has been a visible shift in
the UK research agenda to address mental health & wellbeing among the general population
and sexual minorities in particular, for whom it is being increasingly recognized that the burden
of psychological distress may be higher. The prevalence of depressive symptoms and
association with socio-demographic, lifestyle, and psychosocial factors needs to be further
investigated among sexual minority men in the UK. The specific objectives for each of the

remaining chapters included in this thesis are presented in section 1.1.2.

1.9.1 Thesis hypothesis

Given the self-regulation and coping literature on depressive symptoms, it is hypothesized that

among a group of gay, bisexual, and other MSM, depressive symptoms would be associated

with increased sexual risk behaviour, in other words increased levels of CLS. This relationship

is hypothesized to be partially but not fully confounded by recreational drug use, childhood

sexual abuse, and intimate partner violence (as discussed in section 3.5 of Chapter 3). Low

self-efficacy for sexual safety is hypothesized to be on the casual pathway between depression

and sexual risk behaviour. More specifically, a depressive syndrome (be it chronic or episodic)

is often associated with feelings of personal inadequacy, worthlessness, and hopelessness/loss

of motivation. I n terms of eretha depressive symptamslewer i t i s
oneds percei ved a-dprotéctive gontrbl m sexualesituations whers this i$

desired. Furthermore, it is thought that this perception may for some individuals translate into

the notion that acquiring HIV is inevitable-a f at al i sm t owar dsThiefarmofs s e x ua
6 e s c a p e ardoepuitamtdadk of self-regulation, may increase the chances of potentially

risky sexual situations.

1.9.2 The AURAH and PROUD studies

This thesis investigates two studies, firstly, the Attitudes to, and Understanding of, Risk of
Acquisition of HIV (AURAH) study and secondly, the PROUD trial. AURAH is a cross-sectional
study of HIV-negative or unknown status individuals attending 20 GUM clinics across England
from 2013 to 2014 “*”). Itis the largest study of HIV-negative MSM attending GUM clinics in the
UK (N=1484). Findings will be useful in informing intervention and prevention programmes that
aim to reach these target populations. Participants were asked to self-complete a confidential
questionnaire that collected detailed information on socio-demographic, lifestyle, health, and

sexual behaviour measures. Included as part of this questionnaire, was the PHQ-9, a common
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instrument used to measure self-reported depressive symptoms in clinical and research

settings.

The Pre-exposure Option for reducing HIV in the UK, the PROUD trial, assessed the
effectiveness of PrEP ®®. PROUD was an open-label, randomized controlled trial at 13 GUM
clinics across England. To be enrolled, men had to be HIV-negative and report a specific
behavioural profile: CLS in the previous three months and be of the opinion that they would
have CLS in the next three months. From 2012-2014, men were randomly assigned (1:1) to
receive PrEP (245mg of tenofovir disoproxil and 200mg of emtricitabine) at enrolment (n=275)
or after a period of one year (n=269). Follow-up continued for at least two years, until 2016. At
baseline, socio-demographic, lifestyle, and sexual behaviour data was collected. The PROUD
trial also incorporated the PHQ-9 at baseline and as part of the subsequent annual
questionnaires. At follow-up, psychosocial data, including that on internalized homophobia, age
at anal sex debut (sex at a very young age may include experiences of childhood sexual abuse
[CSA]), and intimate partner violence (IPV), was collected. As described in detail in Chapters 2
(section 2.6.3.2) and 3 (section 3.5), the latter two of these factors together with recreational
drug use are hypothesized in this thesis to confound the relationship between depressive

symptoms and sexual risk behaviour.

Measurement of depressive symptoms in two large MSM samples of differing behavioural
profiles in England over a recent time period, in AURAH and PROUD, offers the fortuitous
opportunity to investigate prevalence and correlates of depression, and the relationship with
sexual risk behaviour in both studies, and to compare findings. PROUD also adds to findings
from AURAH by allowing an investigation into the association between markers of internalized
homophobia and depression, and the relationship between depressive symptoms and sexual
behaviour adjusted for recreational drug use, a young age at anal sex debut, and IPV. In
addition, as a longitudinal study, PROUD also provides the opportunity to investigate changes in
depression prevalence over time. The weaknesses of AURAH and PROUD in addressing the

thesis hypothesis are discussed in Chapter 3.
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Chapter 2

2 Literature review

2.1 Aims

This chapter presents a review of quantitative studies, for which the aim was two-fold. Firstly, to
investigate the relationship between depression measures and sexual behaviour among
samples of MSM including HIV-negative MSM in North America, Western Europe, Australia, and
New Zealand. Secondly, to investigate the prevalence of CLS measures and their association

with other factors among MSM in UK studies including HIV-negative MSM.

2.2 Introduction

2.2.1 Rationale for literature review

As stated in section 1.9, the relationship between depression and sexual behaviour remains
unclear. In particular, there is a need for systematic documentation of relevant studies, to
investigate in which samples of MSM the relationship between depressive symptoms and
sexual behaviour is present and to assess the magnitude of the effect, and to gain insights into
mechanisms of effect. All studies that have investigated the link between depression and sexual
behaviour among MSM in high-income countries will be reviewed in the first section of this
chapter (review i). Studies will be reviewed according to recruitment site and in the context of
key sample characteristics, including the prevalence of sexual behaviour, in order to better

understand in which contexts the relationship is present.

For the second section of this chapter (review ii), all UK studies that have investigated sexual
behaviour among HIV-negative MSM will be further reviewed. The aim of this section is to: (i)
describe differences in the prevalence of CLS measures across recruitment sites, in order to
suggest, based on information from review (i), in which UK samples depressive symptoms may
be associated with increased sexual risk behaviour, and (ii) describe factors that have been
investigated and found to be associated with sexual behaviour among MSM in the UK. This is
useful in identifying potential confounding or mediating factors when assessing the relationship

between depression and sexual behaviour.
In the proceeding sections, study designs, sampling strategies, and methods of data collection

that have been commonly used in survey studies of MSM are presented, as this is crucial to

understanding the terminology used throughout reviews (i) and (ii).
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2.2.2 Rationale for quantitative studies of MSM

MSM remain the group at greatest risk of sexual acquisition of HIV in high-income countries @5,
43.64,142.19019) There is a need for systematic quantitative research on large groups of MSM in
order to gather information on self-reported sexual risk behaviour that is relatively precisely
estimated. This is required to guide public health planning, programming, and funding for HIV
prevention efforts. It is of note however, that quantitative research is limited in its capacity to
elicit deeper insights into behaviour, perceptions, feelings, and understanding. For this,
qualitative approaches to research may be required, whereby texts and images, alongside
numbers and statistics, are analysed in order to decode, translate, and come to terms with the

meaning of social phenomena “*9.

2.2.3 Study design

Different study designs can be chosen in order to satisfy the research question. Broadly
speaking, if the research question concerns the prevalence of a behavioural/biological factor,
then a cross-sectional design is satisfactory. In a cross-sectional study, all factors are measured
atonetime. Suchastudygive s a Osnaps hot @ndiovblvesno folow-upl lathei o n
research question concerns incidence, a longitudinal study (cohort or interventional) is required.
In a longitudinal study participants are followed over time. In the simplest design, two cohorts of
participants without the outcome of interest, one with the exposure of interest and one without,
are followed over time with repeated or continuous monitoring of the outcome. The incidence
rate of the outcome is then compared between the exposed and unexposed cohorts.
Confounding can be accounted for by matching the unexposed cohort to the exposed cohort on
key socio-demographic factors or by measuring known confounders and adjusting for measures
in statistical analysis. In interventional longitudinal studies, confounding can be controlled for via
the randomization of participants to the intervention or control group. The occurrence of
confounding factors would theoretically be equally distributed between groups @19 Cross-
sectional designs usually require fewer resources and are less time constraining than
longitudinal study designs. Cross-sectional studies have been most commonly used to assess

sexual behaviour among MSM “19)

When interpreting findings from different study designs, it is important to consider temporality. If
a study aims to assess the relationship between an exposure and an outcome, ideally it should
be known that the exposure was present before the outcome occurred. A cross-sectional survey
cannot usually evaluate the temporality of an association as it is often not possible to conclude
with confidence that the exposure preceded the outcome, since both the exposure and outcome
were measured at the same time. The exception being, for exposures that are fixed from birth or
those that are likely to be fixed from a relatively early age, including ethnicity, sexual identity,

and level of education.
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2.2.4  Sampling strategies for studies of sexual behaviour among MSM

I n the context of survey rtoseaclkhd, pMSM-teaodsah G At é
population is often made up of relatively few individuals and sampling is complicated by the lack
of a contact list or register of some kind for all members (the sampling frame). Population-based
research requires a sampling frame and provides the most unbiased estimates at a population
level. Sampling strategies that involve recruiting a representative sample of MSM from the
general population cannot be done since no such contact lists are available. It is possible to use
a large population-based research study in order to obtain a subset of MSM. However, this
approach may not be feasible, as a very large sample needs to be recruited to obtain a
sufficient number of individuals with relatively uncommon characteristics “?% *?"). Researchers
can also use a general population sample but actively boost the number of participants with

certain characteristics.

2.2.4.1 Study setting
The most common approachtos amp | i ngto-me @b lad dp o forntHe eesearcher toi s
identify a location in which individuals of interest are conveniently available. A convenience
sample is one that is easily accessible i.e. attendees at an event or venue or a self-selection of
individuals volunteering to participate. Volunteer samples are ones in which individuals respond

to study advertisements such as on posters, in newspapers, or on the Internet “?24%,

In research related to MSM, a common approach is the recruitment of men who have contact
with sexual health services. Another approach is to recruit men from gay cafes, bars, clubs,
saunas, and other venues on the gay scene, or from community events/venues associated with
sexual minority communities 120 These approaches to recruitment only reach men who attend
the particular recruitment site and are more likely to recruit those who are regular attenders. The
emergence of the Internet provides another common way of recruiting MSM for behavioural
research. Large numbers of men can be recruited in this way. However, the major disadvantage
to Internet studies is that the number of men who came into contact with the online
advertisement but chose not to self-select for participation, and as such the characteristics of

these individuals, is unknown.

2.2.4.2 Sampling method
There are a number of methods that can be used to select a sample, not all of which are equal
in their ability to select samples that are representative of the target population. They fall into
one of two categories: probability or non-probability sampling methods. Probability sampling
methods require a sampling frame. There are a number of ways in which a probability sample
can be selected from a sampling frame, including simple random sampling in which every
individual has the same probability of being selected for the sample. Simple random sampling is

the gold-standard but may be impractical or too expensive. In some instances researchers may
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want to include individuals with relatively rare characteristics in the sampling frame, for which
the research question is of particular interest. In this case, a random selection method called
stratified random sampling is employed. Researchers assign a greater than simple random
probability of selecting units with particular characteristics i.e. different sampling probabilities
are employed across strata. Another method, called systematic random sampling is similar to
simple random sampling but does not involve separate random selection of each unit. A
sampling interval is first calculated. For instance, if the sampling frame consisted of households,
the number of households in the population divided by the number of households required for
the sample would be calculated to generate the sampling interval. A random household number
would then be selected between one and the sampling interval as the starting point. The
sampling interval number is repeatedly added to select subsequent households “??. Stratified
and systematic random sampling methods can be combined in a two stage process i.e. a
sampling frame can be separated into strata and units then systematically sampled from the
strata. This is called multistage sampling and can include various other random sampling
methods, through two or more stages “22) gince probability samples can assign probability
values of being selected for the study, the strength of the study sample with regards to

generalizability i.e. the external validity, can be assessed “??.

Non-probability sampling does not require a sampling frame. Selecting a convenience sample
involves non-probability sampling methods, with the exception being that two techniques are
able to approximate probability-based sampling methods. These two techniques are discussed
after the non-probability forms of sampling. In a convenience sample, one common method of
selection is consecutive selection of participants. Another form of non-probability sampling,
which allows for a number of different techniques, is purposive sampling. This method selects
members of a convenience sample who have particular characteristics of interest to the
research question. Selected participants can be asked to recommend people they know with the
desired study crhbalelr isagmplaild gdd. 6Bwmropwosi ve sampl in
include an array of subject characteristics in predefined proportions, called quota sampling.
Taking measures to over (or under) represent particular individuals may reflect a need to
simulate the actual proportion in the target population (proportional) or, more commonly, may be

used for analytic reasons (disproportionate).

There are two techniques which are sometimes used in research on MSM that can approximate
probability-based sampling methods. These are time-location sampling (TLS) and respondent-
driven sampling (RDS) (425,428 |n TLS and RDS, the probability of selection is not known a
priori, however weightings are calculated after data collection in order to determine, a posteriori,
the probability of selection “** **”) For instance, in TLS, a complete list of venues visited by the
target population and the times at which they are visited is drawn up “29) These are called
venue-day-time units (VDTS). “21) These units make up a sampling frame. A simple random

sample (or stratified sample) of the VDTs is selected. Individuals at these VDTs are
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consecutively sampled. In order to approximate a probability-based sample, weightings that
correct for differences between individuals in terms of the frequency with which they attend
venues are then calculated.“?® The RDS method begins with a small number of peers, recruited
purposively from the target population, cal
participants who in turn recruits the second wave.“?® The survey ends when the desired size of
the sample is reached. To establish weightings it is necessary to collect information on the size

of each individuals network “?* 429,

Regardless of whether probability or non-probability methods of sample selection are utilized, a
convenience sample is biased since the members of it have self-selected and are all similar in
at least one way. Therefore, any results will only be truly generalizable to those individuals

reachable in a convenience sample “*,

2.2.5 Method of data collection

The only feasible method of collecting data on sexual behaviour in quantitative research is by
questionnaire, which may be administered or self-completed. Capturing sexual behaviours on a
questionnaire is subject to social desirability bias i.e. participants may respond in a way that is
deemed favourable by others, which may result in an underestimation of behaviours. Self-
completion of questionnaires is often used in studies of sexual behaviour to ensure greater
privacy of responses and encourage more accurate reporting of stigmatized behaviours. A
number of computerized survey instruments are now commonly used in studies of MSM. These
include audio computer-assisted self-interviewing (ACASI), computer-assisted self-interviewing
(CASI), and computer-assisted telephone interviewing (CATI). The advantages of these
methods include the ability to automate the branching of questions, directly check for missing
responses and consistency, and provide tailored feedback based on responses, as well as cost

advantages “*%.

2.3 Methodology for literature review (i) and (ii)

2.3.1 Location of literature

The following electronic databases were searched: Pubmed, the Cochrane Database of
Systematic Reviews and the Cochrane Central Register of Controlled Trials. The search
strategy is presented in Appendix section 11.5 Table 45. A single initial search strategy was
used for both reviews. Sexual and HIV testing behaviour terms were searched for including
PrEP and PEP. The reference lists of eligible studies were also searched. The literature was
reviewed up to 15/11/2017. Studies conducted after 2014 were not reviewed in this chapter, but

are included in the discussion of AURAH and PROUD results chapters.
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2.3.2  Inclusion and exclusion criteria

For review (i), studies were included if they were conducted from 1996 to 2014* and
investigated the link between any measure of depression and any measure of sexual behaviour
or HIV incidence among HIV-negative MSM in North America, Western Europe, Australia, or
New Zealand. Studies were also eligible if they investigated a composite measure of depression
and anxiety, although studies which just investigated anxiety were not eligible for this review. A
search of reference lists of eligible studies was also undertaken. Studies that recruited only
individuals known to be HIV-positive were excluded. For review (ii), studies were included if they
were conducted from 1996 to 2014 and investigated HIV sexual transmission risk behaviours
among HIV-negative MSM in the UK. Studies that recruited only individuals known to be HIV-
positive were excluded. In both reviews, for studies that investigated online samples of men,
only those that included men resident in the appropriate countries under review (i.e. only UK for
review ii) were eligible for inclusion. Both observational and interventional studies were eligible
for inclusion. Longitudinal studies which began prior to 1996 were still eligible for inclusion if
follow-up data collection took place after 1996 and findings were presented for the post 1996

period. Only studies that included a quantitative component were eligible for inclusion.

2.3.3 Data extraction

Results from all studies identified as eligible were reviewed. All eligible studies were organized
and summarized according to their recruitment setting. If a mixed method approach to
recruitment was utilized, for instance if men were recruited from sexual health clinics, gay
venues, and online, then studies were described under the site at which the largest proportion
of the sample was recruited. For studies that used mixed approaches to recruitment and did not
report the proportion recruited from each site, the following rules were considered to be
appropriate: (i) if online sampling was reported, this method of recruitment was assumed to
have generated the largest number of men for study participation and (ii) if a number of
community/commercial gay venues were sited together with clinics as sites of recruitment, the
former was assumed to have generated the largest number of men for study participation.
Studies that recruited only from sexual health clinics were described in the clinic section. Of
note, GUM clinics and LGBT health care facilities are referred to collectively as sexual health
clinics in review (i). When individuals who were previously diagnosed as HIV-positive were

included, data for the remainder of the sample was extracted where possible.

“ These dates were chosen as a result of the introduction of ART in 1996 and since AURAH and PROUD
recruited men up to 2014.
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2.4  Results review (i): studies that have investigated depression and sexual behaviour

among HIV-negative MSM in high-income countries

2.4.1 Relevant studies

In total, 22 studies (26 publications) and one meta-analysis were identified that recruited a
sample of MSM or HIV-negative MSM from North America or Western Europe between 1996
and 2014, and investigated the relationship between depressive symptoms and a measure of
CLS or HIV incidence. No studies that fit these criteria were identified from Canada, Australia,
or New Zealand. Two of the 22 studies were conducted in Europe; one in the UK ®** and the
other in Belgium ®*®. The remaining studies were conducted in the U.S. 346 347 353, 354, 356, 357,
33937343 |n terms of recruitment site, two studies recruited men from the general U.S.
population. One UK study recruited men from a GUM clinic. Two U.S. studies recruited men
from an LGBT health and research facility specializing in HIV care (including HIV/STI testing).
Nine studies recruited men from community or commercial gay venues, and eight studies
recruited men online. One meta-analysis of studies conducted up to 1999 was identified. The
findings from this meta-analysis are discussed in section 2.4.4.1. Of note, at the time of
submitting this thesis (December 2017), no studies were identified that would have been eligible

for this review but recruited men from 2015 onwards.

In section 2.4.1.1 to 2.4.1.4 below, each study is described in terms of sampling strategy,

inclusion criteria, method of data collection, and sample size, according to recruitment setting.

2.4.1.1 General population
The Urban Mends He% " recrsiedM&M in CHitayb, 89s Angeles, New
York, and San Francisco (1996-1998) via household probability telephone sampling (referred to
as a random digit-dial sample) of areas identified to be of moderate to high MSM residential
density. Men were eligible for study inclusion if they self-identified as gay or bisexual, or
reported sexual contact with other men since age 14. CATI was utilized for data collection. The
sample size was 2674 MSM. It is of note that obtaining a population-based sample of MSM of
this size is unusual for reasons stated in section 2.2.4 above. However, the sample size was
achieved by including in the sampling frame, neighborhoods known to be of high sexual minority

residential density.

The Chicago Male Drug Use and Health Survey (CMDUHS) 359 as a supplement to a general
population study that used a probability sampling method to select men and women resident in
households in Chicago (2002-2003). The CMDUHS sampled areas identified to be of high MSM
residential density. In a face-to-face screening of individuals from randomly selected

households, in predetermined neighborhoods, men were deemed eligible for study inclusion if
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they self-identified as gay or bisexual, or reported a history of consensual sex with other men.

ACASI was utilized for data collection. The sample size was 216 MSM.

2.4.1.2 Sexual health clinics
Beck et al. 2003 ®*® recruited a convenience sample of MSM in east London (1999), who were
attending a weekly gay mends GUdbdmmaeteiaquestionnaikel | me n
The sample size was 122 MSM.

Reisner et al. 2009 ©®®® recruited a convenience sample of MSM in Boston (2006-2009), who
were attending the Fenway Community Health center, a health and research facility specializing
in HIV care among the LGBT community. The study was advertised in the Fenway center, and
MSM who self-completed a questionnaire volunteered for study participation. The sample size
was 189 MSM.

The iPrEx clinical trial €7 %%

was conducted in six countries (U.S., South Africa, Thailand, Peru,
Ecuador, and Brazil) and randomized MSM (and transgender women) to daily oral PrEP or
placebo, plus a comprehensive package of prevention services. In the U.S., men were recruited
from the Fenway center (2007-2009). To be included in the trial men had to report one of the
following behaviours in the six months prior to the initial study screening visit: (i) anal sex with
three or more male partners, (ii) diagnosis of STI, (iii) transactional sexual activity, or (iv) CLS
with an unknown or HIV-positive status partner. Enrolled men were asked to fill out a
behavioural survey using CASI. The majority of U.S participants identified as Hispanic/Latino
ethnicity. Of note, from July 2009 onwards, men were asked to provide regular data on
symptoms of depression. It has been investigated based on U.S. data from 2009 onwards

(N=2131), whether depressive symptoms were associated with sexual risk-taking.

2.4.1.3 Community and commercial gay venues
The Young rie(¥Mss®"Secruited a probability sample of MSM in Seattle (1998),
who were attending bars, clubs, businesses, parks, and social organizations (time-location
sampling). Men were eligible for study inclusion if they were aged between 23-29 years and
reported having sex with men. An interviewer administered the survey to participants. The

sample size was 429 MSM.

The EXPLORE study (368,359 \was conducted in Boston, Chicago, Denver, New York, San
Francisco, and Seattle, and randomized HIV-negative MSM to receive a behavioural
intervention or standard risk reduction counseling. EXPLORE had mixed methods of
recruitment: venue-based, clinic-based, and Internet-based. Men recruited from
community/commercial gay venues represented the largest proportion of the sample (data not

shown). Specifically, a consecutive sample of MSM who were attending clubs, bars,
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bathhouses, sex clubs, health clubs, and video arcades, were recruited (1999-2001). EXPLORE
also recruited MSM through referrals from other cohort studies, community agencies and clinics
(purposive sampling), and current study participants were asked to refer other men (snowball
sampling). EXPLORE also recruited MSM online. Men were eligible for study inclusion if they
reported having had anal sex with a man in the past year and had not been involved in a
mutually monogamous relationship in the past two years with an HIV-negative male partner.

ACASI was utilized for data collection. The sample size was 4295 MSM.

Dudley et al. 2004 " promoted a study on sexual decision making among MSM to LGBT
youth groups and advertised the study on posters and fliers distributed to gay venues, in five
cities in Midwestern U.S. (exact recruitment period not published, assumed to take place around
2002-2003). Men were eligible for study inclusion if they were aged between 13-21 years and
self-identified as gay or reported having had sex with a man. Men who volunteered for study
participation were asked to self-complete a pen-and-paper questionnaire. The sample size was
154 MSM.

The Multicenter AIDS Cohort Study (MACS) “*¥ was conducted in Baltimore, Pittsburgh,
Chicago, and Los Angeles, and consisted of a prospective (20 years of follow-up) study among
initially HIV-negative MSM. MACS was advertised in gay magazines and in gay medical
practices. Initial assessments took place from 1984 to 1991. MSM who completed a
questionnaire volunteered for study participation. MACS also recruited a smaller convenience
sample of MSM attending gay bars and baths and through referrals from gay activists
(purposive sampling). Current study participants were also asked to refer other men (snowball

sampling). ACASI was utilized for data collection. The sample size was 4003 MSM.

The Sex and Love Study (version 2.0) ®?| recruited a convenience sample of MSM in New
York (2003-2004), who were attending a series of LGBT community events. All men who
walked past the research booth at each community event were asked to self-complete a pen-
and-paper questionnaire. Men were eligible for study inclusion if they self-identified as gay or

bisexual. The sample size was 669 MSM.

Project MIX 362) was conducted in New York, Chicago, San Francisco, and Los Angeles, and
consisted of a behavioural intervention for MSM. Project MIX had mixed methods of recruitment:
venue-based and Internet-based. Men recruited from community/commercial gay venues
represented the largest proportion of the sample (data not shown). Specifically, a consecutive
sample of MSM who were attending bars, clubs, and gay businesses and agencies, were
recruited (2004-2006). Project MIX also recruited MSM through referrals from local
agencies/organizations and community advisory board members (purposive sampling). Current
study participants were also asked to refer other men (snowball sampling). Since the study was

also advertised on flyers and information cards distributed to community and commercial gay
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venues, some men who were included in the study volunteered to participate. Project MIX also
recruited MSM online. Men were eligible for study inclusion if they reported two or more
occasions of alcohol use or one or more occasions of non-injection drug use during or
immediately before sex, and reported CLS with an unknown or HIV sero-different status male
partner in the past six months. ACASI was utilized for data collection. The sample size was
1540 MSM.

The HONOR project ®72) recruited a convenience sample of MSM in Seattle, San Francisco, Los
Angeles, Denver, Minneapolis, and New York, who were attending gay venues at which
individuals of American Indian, Alaska Native or First Nation heritage/identity reside, work, or
socialize (2005-2007). Since the HONOR project was also advertised in newsletters, brochures,
and posters distributed to community and commercial gay venues, some men who were
included in the study volunteered to participate. Finally, HONOR also used partial network
sampling™ and respondent-driven sampling techniques to recruit an additional small sample of
men. Men were eligible for study inclusion if they identified as American Indian or Alaska
Native/First Nations ethnicity, and self-identified as gay, bisexual, or transgender, or reported
having engaged in same-sex sexual behaviour in the past year. CASI was utilized for data

collection. The sample size was 173 MSM.

De Santis et al. 2008 ®*® recruited a convenience sample of MSM in South Florida (exact
recruitment period not published, assumed to take place around 2006-2007). This study had
mixed methods of recruitment: venue-based and clinic-based. Men recruited from
community/commercial gay venues represented the largest proportion of the sample (data not
shown). Specifically, MSM who were attending bars, clubs, parties/social events, and places of
worship, were recruited. This study also recruited men who were attending sexual health clinics.
A consecutive sample of men was asked to self-complete a pen-and-paper questionnaire. The

majority of participants identified as Hispanic/Latino ethnicity. The sample size was 205 MSM.

San Franciscods fourth i mplementation of the Nati
(NHBS) 363 recruited a probability sample of MSM in San Francisco (2014), who were attending

a range of community and commercial gay venues (time-location sampling). All men were asked

to participate in the study. Men were eligible for study inclusion if they reported having had sex

with a man in the past year. An interviewer administered the survey to participants. The sample

size was 322 MSM. Analyses were conducted separately for HIV-negative (N=240) and HIV-

positive men (N=82).

! Network sampling in household surveys involves individuals being linked to households of relatives and
others with whom they have well-defined relationships, and who could serve as good proxy respondents
432. Shimizu I, Sirken M. Network Sampling for Rare Trait Inference ASA Section on Survey Research
Methods: National Center for Health Statistics; [8th July 2016]. Available from:

www.amstat.org/sections/srms/proceedings/y2006/files/jsm2006-000397.pdf.
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2.41.4 Online
Frontiers in Prevention (FIP) #%3 recruited an online sample of MSM residing in New York
(2005-2006). Men were eligible for study inclusion if they reported using the Internet to meet
men at least twice per month, self-identified as a barebacker or as someone who practices
barebacking, had intentional anal CLS during the previous two months with a man met over the
Internet, and used at least one of six identified popular Internet sites for barebacking. CASI was
utilized for data collection. The sample size was 120 MSM. Analyses were conducted
separately for HIV-negative (N=89) and HIV-positive men (N=31).

Men of Asia Prevention Study (MAPS) ®*” recruited a sample of MSM residing in Washington
and Philadelphia (2004-2007). MAPS had mixed methods of recruitment: Internet-based and
venue-based. Men recruited online represented the largest proportion of the sample (data not
shown). A smaller sample of MSM was recruited through referral from community-based
organizations and by actively approaching potentially eligible men attending bars, public sex
areas, Pride events, and ethnic specific gay events (purposive sampling). Men were eligible for
study inclusion if they self-identified as Asian/Pacific ethnicity and reported sex with a man in

the past year. CASI was utilized for data collection. The sample size was 319 MSM.

Vanden Berghe et al. 2014 ®* recruited a sample of MSM residing in Belgium (2008). This
study had mixed methods of recruitment: Internet-based and venue-based. Men recruited online
represented the largest proportion of the sample (data not shown). A smaller, volunteer sample
of MSM was recruited via advertisement on posters distributed to gay venues. Men were eligible
for study inclusion if they reported anal sex with a casual partner in the past six months and a
negative HIV status. Participants were given a link to the survey online. The sample size was
591 MSM.

The Bareback Project ®*® recruited a probability sample of MSM across the U.S. (2008-2009),
who were using one of 16 websites (around half of men were recruited from bareback sex
websites). Men were consecutively asked to participate in a telephone interview if the first letter
of their username and ethnicity matched a randomly selected profile utilized by different
recruiters on different days. Recruitment took place during all hours of the day and night. The

sample size was 332 MSM.

P18 Cohort Study ®®® recruited a sample of MSM residing in New York (2009-2011). The P18
Cohort had mixed methods of recruitment: Internet-based and venue-based. Men recruited
online represented the largest proportion of the sample (data not shown). A smaller sample of
MSM who were attending gay venues and community centres, or were present at parks, and
college campuses and dormitories, was recruited. Men were eligible for study inclusion if they
were aged 18 or 19 years old, reported having been sexually active with a man in the past six

months, and reported a negative or unknown HIV status. Multiracial men and men of black,

44



Latino, and Asian-Pacific Islander ethnicity were over-sampled. ACASI was utilized for data

collection. Of note, sexual behaviour was measured using the interviewer-a d mi ni st er ed

Line Follow Back (TLFB) calendar methoddo, i
retrospective account of their sexual behaviour over the past four weeks on a calendar. At
baseline, the sample size was 598 MSM and at the six months follow-up the sample size was
509 MSM.

Maksut et al. 2016 ©™ recruited a sample of MSM residing in Atlanta (2012-2014). This study
had mixed methods of recruitment: Internet-based and venue-based. Men recruited online
represented the largest proportion of the sample (data not shown). A smaller sample of MSM
who were attending bars, clubs, and bathhouses, and were present in parks and street
locations, was also recruited. Men were eligible for study inclusion if they identified as black or
African American ethnicity, reported CLS with a man in the past year, and a negative HIV

status. ACASI was utilized for data collection. The sample size was 450 MSM.

The One Thousand Strong panel #%%) recruited an online sample of MSM across the U.S. The
exact recruitment period was not published, given that the first report was published in 2015, the
study is assumed to have taken place around 2013-2014. Men who were recruited were existing
members of the Community Marketing and Insight panel, which consisted of over 22000 gay
and bisexual men from across the U.S. Men were recruited online, as well as, to a lesser
degree, from LGBT organizations and events, and via advertisements in LGBT media. Panelists
were invited to complete a short screening questionnaire online. Men were eligible for study
inclusion if they self-identified as male and as gay or bisexual, and reported a negative HIV
status. Participants were given a link to the full survey online. The sample size was 1071 MSM.
Of note, the association between depressive symptoms and sexual risk behaviour was

investigated among 1033 men who did not report PrEP use.

Martinez et al. 2016 “*® recruited a sample of Latino MSM residing in New York (2014). This
study had mixed methods of recruitment: Internet-based and venue-based. Men recruited online
represented the largest proportion of the sample (data not shown). A smaller sample of MSM
who were attending community-based organizations was also recruited. Current study
participants were also asked to refer other men (snowball sampling). Men were eligible for study
inclusion if they were aged 18 years or older and identified as Latino ethnicity. An interviewer

administered the survey. The sample size was 176 MSM.

2.4.2 Measures of depression

Table 1 presents the measures of depression used among the 22 studies that recruited a
sample of MSM or HIV-negative MSM from North America or Western Europe between 1996
and 2014. In all studies, symptom questionnaires were utilized for measuring depression. These

were the Center for Epidemiological Studies-Depressed Mood Scale (CES-D), the Beck

45

n

O6Ti

whi

(



Depression Inventory-Il (BDI-II), the Patient Health Questionnaire (PHQ-9), the Hospital Anxiety
and Depression Scale (HADS), and the SF-36 Health survey. In Textbox 3 a description of
these symptom questionnaires is presented. Internal consistency reflects the coherence of the
components of a questionnaire scale “**. Coefficient alpha is the most common measure of
internal consistency and is routinely reported in psychological research on personality and
mood assessment “**. Alphas below .70 are considered to be indicative of poor reliability and
predictive validity™ “*”. The alpha coefficient for each of the five depression symptom
questionnaires utilized in studies identified in this review, is presented in Textbox 3. References
438-440)

for the studies in which these alpha coefficients were derived, are as follows: CES-D ¢
BDI-Il #5349 pHQ-9 #4449 HADS 49, and the SF-36 Health Survey ¢

Seventeen studies (20 publications) measured depressive symptoms using the CES-D (see
Table 1). The cut-off for depression was considered to be a score of >22 in two studies, >21 in
one study, O16 in eight studies, >16 in one
investigatedcat egori es of depressive symptom sever.i
maj or 6), two s t-Ddcoreiatoquartiles, ind twh fudi€sE&ated the score as
continuous. Furthermore, three studies investigated a shortened version of the CES-D; one
study used a 9-item questionnaire and the other two studies used a 10-item questionnaire. Even
though the CES-D was the most commonly used depressive symptom questionnaire in studies
identified in this review, the definitions and classifications of depression varied widely across
studies. Of the remaining five studies, depressive symptoms were measured using the BDI-1l in
two studies ©%* %9 the PHQ-9 in one study ®®*®, HADS in one study ©*®, and the SF-36 Health

survey in the final study ¢,

2.4.3 Prevalence of depression

Table 1 shows the prevalence of depression among the 22 identified studies. Five studies
across recruitment settings presented the prevalence of depression according to CES-D O 1 ahd
estimates ranged from 22.8% to 54.9% (both of these estimates were from men recruited from
community/commercial gay venues). In the one publication that presented the prevalence of
depression according to CES-D>22, the estimate was 47.4%. The mean depression score was
10.7 ®*¥ and 9.8 ©®% in the two studies which used the BDI-II, and 3.0 ©¢’? in the one study that

used the SF-36 Health survey. The prevalence of major and other depressive syndromes was

13.0% in the one study that used the PHQ-9®®.  Fi nal ly, the prevalence

depression was 6.9% in the one study that used HADS ©*). It appears there was no clear
pattern in prevalence of depressive symptoms according to recruitment setting or study

selection criteria. Of note, the prevalence of clinically significant depressive symptoms on the

*It is of note that there are some limitations to the coefficient alpha. For instance, it has been suggested
that a higher alpha may be obtained via use of almost identical content in the scale. In this instance,
although the alpha coefficient suggests higher consistency, in reality, with item redundancy, this scale may
not be very useful 436. Loevinger J. The attenuation paradox in test theory. Psychological bulletin.
1954;51(5):493-504.
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PHQ-9( s c or e hasfbee®ihv@stigated in the general UK population and this is presented

and discussed in section 4.4.3 of Chapter 4.
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Textbox 3: Symptom questionnaires for measuring depression

CES-D: a 20-item questionnaire based on a Likert-type scale
of symptoms in the past week, with scores ranging from 0
(rarely/none of the time) to 3 (most/all of the time), and total
scores ranging from 0 to 60. A score of 16 and above is often
used to indicate depression. However, there is some
evidence to suggest that a higher cut-off is preferable in order
to reduce the number of false positive classifications of
depression. The CES-D has high internal consistency
(correlation between items on the questionnaire), with an
alpha coefficient of 0.85.

PHQ-9: a 9-item questionnaire based on a Likert-type scale
of symptoms in the pasttwo weeks, with scores ranging from
0 (not at all) to 3 (nearly every day), and total scores ranging
from O to 27. A score of 10 or above is considered to indicate
a clinically significant depressive condition. A major
depressive syndrome can also be defined by report of at
least five symptoms more than half the days or nearly every
day, including either question 1 (concerning anhedonia) or
question 2 (concerning depressed mood/hopelessness). A
major or other depressive syndrome (including dysthymia,
seasonal affective disorder, and bipolar disorder) can also be
defined by report of at least two symptoms more than half the
days or nearly every day, including either question 1 or
question 2. The internal consistency of the PHQ-9 has been
found to be high, with an alpha coefficient ranging from 0.89
to 0.86.

SF-36 Health Survey: includes a five item subscale
measuring symptoms of anxious or depressed mood during
the past four weeks. The questionnaire is based on a Likert-
type scale with scores ranging from 1 (none of the time) to 6
(all of the time), with total scores ranging from 0 to 30. Higher
scores indicate higher levels of anxiety and depression. The
internal reliability of the SF-36 Health Survey has been found
to be high, with an alpha coefficient of 0.85.
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BDI-ll: a 21-item questionnaire whereby each item is scored on a
four-point scale, ranging from 0 (absence of the symptom) to 3
(severe symptom). Scores of 0-13 are indicative of minimal
depression, 14-19 of mild depression, 20-28 of moderate depression,
and scores of =29 of severe symptoms. The BDI contains two
subscales: the cognitive-affective subscale and the somatic subscale.
The internal consistency of the BDI-l has been found to be high, with
an alpha coefficient of 0.84.

HADS: comprises of fourteen questions; seven questions for anxiety
and seven for depression. A separate score is generated for anxiety
and depression. The questionnaire is based on Likert-type scales of
symptoms in the past week, with scores ranging from 0 to 3, and total
scores ranging from 0 to 21. The separate depression and anxiety
scores are classified into the following categories: Normal (0-7),
borderline abnormal (8-10), abnormal (11-21). The internal
consistency of HADS has been found to be high, with an alpha
coefficient ranging from 0.67 to 0.90 (mean 0.82).



2.4.4 Relationship between depressive symptoms and sexual behaviour measures

2.4.4.1 Meta-analysis
Crepaz and Marks conducted a meta-analysis of studies assessing the association between
depressive symptoms and sexual risk behaviour up to 1999 ©%2 The review did not restrict to
MSM populations. The vast majority of included studies were conducted in the U.S. Findings
across studies were inconsistent (and statistically heterogeneous). In combined estimates, there
was no significant relationship of depression (or anxiety) with measures of CLS (including
condomless penetrative or oral sex, frequency of condom-use, numbers of sex partners, or their
composite indices). Stratifying by sample population (MSM, substance users, or other) or HIV
status did not significantly moderate the association (estimates not published). Of the studies
included in this meta-analysis, five investigated the relationship between depression and sexual
risk behaviour among HIV-negative MSM: Coping in Health and Iliness Project, N=53 MSM
recruited from community/commercial gay venues, unadjusted association found (@) Dilley et
al. 1998, N=55 MSM recruited from community/commercial gay venues, no unadjusted
association found “*¥; Strathdee et al. 1998, N=371 MSM recruited from sexual health clinics,
unadjusted association found (disappeared after adjusting for education, substance use, and
social support) “*: Amsterdam cohort study, N=118 MSM recruited from
community/commercial gay venues, no unadjusted association found (450), University of
California, San Francisco (UCSF) Coping Project, N=66 MSM recruited from
community/commercial gay venues, no unadjusted association found “*D In addition, two
studies investigated a sample of MSM which included both HIV-positive and HIV-negative men;
one study finding the reverse association (i.e. depression was associated with less sexual risk-
taking) in unadjusted and adjusted analysis (N=384) “52) and the other finding no association in
unadjusted analysis (N=381) “*®. All of these studies recruited MSM before or up to 1996. The

sample size was small in each study.

Crepaz and Marks suggested that there may be two opposing associations of depressive
symptoms. In some individuals, depression may lead to increased sexual risk behaviour and in
others to no sexual activity as a result of lowered libido and interest in sex. If the association
operates in both directions, assessment of this relationship is problematic since opposing trends
can result in an observed overall lack of association. For instance, if a study population includes
participants who report recent sex and those who do not, and if the prevalence of depressive
symptoms is highest among men who report no sex and among men who report sexual risk-
taking, then investigating the relationship of depression with CLS versus no CLS in this sample
may result in no association being found. Any difference in prevalence of depressive symptoms
that exists between men who report CLS and men who report condom-protected sex would be

obscured due to the factthatthe6 no sex 6 amdotbeotnealdmsexd groups
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combined as the comparator group. This hypothesis has informed the presentation of results in

this review, as described in section 2.4.4.2 below.

2.4.4.2 Classification of studies conducted from 1996 to 2014 in high-income
countries and study findings

Table 1 presents findings from the 22 studies (1996 to 2014) identified in the review, relating to
the association between depression and sexual risk behaviour. The classification of study
findings is somewhat complicated by the investigation of a number of different sexual behaviour
measures in most studies and a significant and independent relationship observed for some
measures but not others. In order to summarize the findings, presented first in the table are
studies for which an unadjusted and/or adjusted association between depression and at least
one measure of sexual behaviour (or HIV incidence) was found. Presented after this, are the
studies that found no unadjusted or adjusted association with any measure of sexual behaviour
considered. If unadjusted and adjusted results were reported, an association was considered to
be present if the adjusted results were statistically significant. Accordingly, studies which found
a significant unadjusted association that disappeared after adjustment were not considered to
present an association, with the exception of one study (see section 2.4.7). The limitations of

this approach are discussed in section 2.4.9.

In Table 1, the studies are documented according to recruitment setting. In addition, in view of
the hypothesis discussed above, results are shown in the context of the prevalence of sexual
behaviour reported by the sample. In the section below, the unadjusted and adjusted study
results presented in Table 1 are discussed in relation to: (i) recruitment setting, (i) measure of
sexual behaviour, (iii) socio-demographic characteristics, and (iv) prevalence of recent sex.
When reporting recent sex this refers to anal sex with a man within the recall period used in
each study, which could be up to 12 months. In section 2.4.5.5 the sexual behaviour profile of
samples is discussed in the context of the study recruitment setting. Identifying whether certain
behavioural profiles occur more frequently in certain study settings and thus, whether any
patterns exist in terms of the study setting and association found, may be useful in
understanding in which populations targeted interventions addressing depression and sexual
risk may be most effective/beneficial. Describing patterns, if they do exist, may also be useful in

order to extrapolate to other similar yet understudied regions such as Europe.

2.4.5 Overall study findings

Of the 22 identified studies, 20 had a cross-sectional design and two were longitudinal. The
implications of study design are discussed in section 2.4.6. Overall, 15 studies (68%) found at
least one significant association between depression and sexual risk behaviour. In each of the
15 studies, the association was in the same direction; participants who had depressive

symptoms were more likely to report sexual risk behaviour than those without depressive
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symptoms. The impact of adjusting for variables on the magnitude of the association found is
discussed in section 2.4.7 below.

Seven studies did not find evidence for an association between depressive symptoms and
sexual behaviour. Two studies observed an association before adjustment which disappeared

after adjusting for socio-demographic factors ©"?

, poly-drug use, childhood sexual abuse (CSA),
intimate partner violence (IPV), and sexual compulsivity . One study did not find an
association in unadjusted or adjusted analysis @4 two studies investigated the association in

unadjusted analysis only 7% 3%

, and two studies investigated the association in adjusted
analysis only ®*¢-39 Across these seven studies, the sample size was small, ranging from 154
men ©"? to 669 men ©™". The possible lack of statistical power may explain the lack of
association observed. However, a number of very small studies were still able to detect a
difference between men with depressive symptoms and men without in terms of sexual risk-
taking: MAPS (N=62) ®*" FIP (N=89) ®*¥ Beck et al 2003 (N=122) ®** De Santis et al 2008
(N=205) ®*° including in adjusted analysis: CMDUHS (N=177) ®*?, Reisner et al 2009 (N=189)
®%) and NHBS (N=240) ¥,

2.4.5.1 Findings according to recruitment setting
Of 22 studies identified in this review, two recruited men from the general population, three from
sexual health clinics, nine from community and/or commercial gay venues, and eight from
online. Of the two general population-based studies, both found an association between
depressive symptoms and a measure of sexual risk behaviour. Similarly, all three studies of
sexual health clinic attendees found an association between depression and a measure of
sexual risk behaviour. Of the nine gay venue-based studies, five found an association with a
measure of sexual risk behaviour and four did not. Of the eight studies which recruited men
online, five found an association with a measure of sexual risk behaviour and three did not. It is
difficult to conclude from these findings whether the association between depression and sexual
behaviour is more consistently demonstrated in samples recruited from certain settings. The
implications of recruitment site are discussed in the context of sexual behaviour profiles of

samples in section 2.4.5.5 below.

2.4.5.2 Findings according to measures of sexual behaviour
In the 22 studies identified in this review, the most common measure of sexual behaviour
collected was CLS with one or more partners (recall periods included the past month [n=2], past
two months [n=1], past three months [n=5], past six months [n=1], and past year [n=2]), followed
by CLS with an unknown or HIV sero-different status partner (recall periods included the four
most recent sex partners [n=1], past month [n=1], past three months [n=1], past six months
[n=2], and past year [n=1]). Other studies investigated CLS with one or more casual/non-

monogamous/non-primary partners (N=4), receptive CLS with one or more partners (N=2),
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receptive CLS with an unknown or HIV sero-different status partner (N=2), receptive CLS with
one or more casual/non-monogamous/non-primary partners (N=3), insertive CLS with one or
more casual/non-monogamous/non-primary partners (N=2), and HIV seroconversion (N=2).
Investigated in one study only, were the following measures: insertive CLS with one or more
partners, CLS with a non-primary partner or two or more partners, insertive and/or receptive
CLS with multiple, casual, or unknown/HIV sero-different status partners, number of acts of CLS
(including with an HIV-positive partner), the Safer Sex Behaviour Questionnaire (SSBQ), and

composite measures of risk/risk reduction.

Of the six studies that investigated the association between depressive symptoms and CLS with

one or more partners, one found an association with depressive symptoms and five did not. Of

the six studies that investigated the association with CLS with an unknown/sero-different status

partner, four found an association and two did not. There does appear to be a pattern whereby

the relationship with depression was more consistently found for CLS with an unknown/sero-

different status partner compared to CLS with one or more partners. However, it is difficult to

make any firm conclusions given the range of different recall periods investigated and the fact

that although a number of studies investigated r e

investigate the association with depressive symptoms.

2.4.5.3 Findings according to participant socio-demographic characteristics
Of the 22 studies identified in this review, 18 reported the proportion of participants who had
previously received an HIV diagnosis. In Project MIX @62) separate analyses were conducted
among samples including (47%) and excluding men who self-reported an HIV-positive status.
Of the ten studies that included only HIV-negative or unknown status men, nine found evidence
of an association between depressive symptoms and a measure of sexual risk behaviour
(including Project MIX). Of the nine studies that included HIV-positive men, five found evidence
of an association between depressive symptoms and a measure of sexual risk behaviour
(including Project MIX). This could be taken to indicate evidence to suggest that the relationship
between depressive symptoms and sexual risk behaviour is more consistent among samples of
HIV-negative/unknown status MSM. However, this comparison is unfortunately complicated by
the very wide range in prevalence of HIV sero-positivity reported by participants: 9.8% to 59.0%.
The prevalence of self-reported HIV sero-positivity ranged from 10-51% among studies that
found an association between depressive symptoms and a measure of sexual risk behaviour
and from 11-59% among studies that did not find an association. It is difficult to conclude from
these findings whether the association between depression and sexual behaviour differs by HIV

status.

Of the 22 studies, seven (predominantly) recruited men of BAME (black, Asian, or other minority
ethnicity). De Santis et al 2008 ©®*® recruited mainly Hispanic and Latino men, MAPS®®")

recruited only Asian men, the P18 Cohort ©®® recruited mainly ethnic minority men, HONOR ©7?
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recruited only men who identified as American Indian/Alaskan Native, Maksut et al 2016 ¢

(433)

recruited only men of black ethnicity, Martinez et al 2016 recruited only men of Latino

(67.360) jqentified as

ethnicity, and the majority of U.S. participants in the iPrEx trial
Hispanic/Latino ethnicity. Of these seven studies, four found an association between depressive
symptoms and a measure of sexual risk behaviour. Of the 15 studies that did not predominantly
recruit men of BAME, 11 found an association between depressive symptoms and a measure of
sexual risk behaviour. There does not appear to be any obvious pattern whereby the

relationship with depression was more consistent in certain ethnic groups.

Of the 22 studies, three recruited young MSM. The P18 Cohort ®® recruited only men aged 18-
19 years, Dudley et al 2004 #" recruited only men aged 13-21 years, and YMS ®*” recruited
only men aged 23-29 years. Of these three studies, one (P18 Cohort) found an association
between depressive symptoms and a measure of sexual risk behaviour. Of the 19 studies that
did not predominantly recruit younger MSM, 14 found an association between depressive
symptoms and a measure of sexual risk behaviour. Although it appears that the association was
more consistent in samples including older MSM, it is difficult to conclude the presence of such

a pattern given the small number of studies which investigated young MSM.

2.4.5.4 Findings according to prevalence of recent sex
In I ine with Cr egpotopmsing ashbaiatitns, therd ilisome evidence to
suggest that the relationship between depressive symptoms and sexual behaviour is affected by
the prevalence of recent sex in the sample. Of the 22 studies identified in this review, eleven
reported the proportion of men reporting recent anal sex with a man (either in the results or
implicit as part of the inclusion criteria). In nine out of these eleven studies, all or almost all
participants (98-100%) reported recent sex (33 3%7-39, 362,363, 365, 367:369, 373) | the remaining two
studies, <98% of participants reported recent sex- the prevalence was 59.9% (past three
months) ®’” and 72.0% (past year) ¢, Of the nine studies in which all or almost all participants
reported recent sex, eight studies (88.9%) found evidence of an association between
depressive symptoms and a measure of sexual risk behaviour. Of the two studies in which the
prevalence of recent sex was lower, neither found evidence of an association between
depressive symptoms and a measure of sexual risk behaviour. Interpreting these findings may
however, be complicated by the relatively small number of studies presenting the prevalence of

anal sex and the different recall periods among studies that did.

2.45.5 Sexual behaviour profile of samples and recruitment site
Of all 22 studies identified in this review, six reported both the prevalence of recent sex and
CLS with one or more partners (either in the results or implicit as part of the inclusion criteria).
Of the four studies which reportedt he pr eval ence of r e prevaléncenk x

CLS with one or more partners was 21.0% (past month) ®¢®, 96.0% (past two months) ©*¥,
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69.1% (past six months) 7%

, and 100% (past year). Of the two studies which reported a
lower prevalence of recent sex, the prevalence of CLS with one or more partners was 22.1%
(past three months) ®"® and 48.6% (past year) ©"?. The prevalence of CLS appears to be

higher in studies with a higher prevalence of recent anal sex™.

When considering the recruitment setting of the ten studies that reported the prevalence of CLS
with one or more partners, three recruited men from sexual health clinics, three from
community/commercial gay venues, and four from online. The prevalence of CLS with one or
more partners was 56.0% (past month) ®*®, 60.0% (past three months) ®®?, and 79.9% (past
year) %) in studies of sexual health clinic attendees. In studies of community/commercial gay
venue attendees the prevalence was 22.1% (past three months) ¢, 69.1% (past six months)
(367-359) "and 48.6% (past year) ©’?. Finally, in studies of men recruited online the prevalence
was 21.0% (past month) %, 96.0% (past two months) ®*, 50.6% (past three months) “**, and
100% (past year) ®"®. It appears that the prevalence of CLS with one or more partners is higher
in studies which recruited men from sexual health clinics and online compared to studies which
recruited men from community/commercial gay venues. However, as a result of the differing
recall periods investigated, it is difficult to directly compare the prevalence of sexual behaviour
between studies. Furthermore, it is of note, two of the online recruited samples ©%* %, that
reported the prevalence of CLS with one or more partners, incorporated inclusion criteria
requiring men to report recent CLS. These inclusion criteria explain the CLS prevalence of 96-
100%.

2.4.6 Temporality of association

The vast majority of studies identified in this review incorporated a cross-sectional design. As a
result, it is not possible to conclude the direction of causality. It is possible that the associations
observed between depressive symptoms and increased sexual risk behaviour may operate in
the opposite direction; it could be that in some men sexual risk-taking leads to symptoms of
depression. It is also possible that the association operates in both directions. There is a large
body of theoretical work, however, suggesting that depression can lead to CLS (see section
1.8.3). Two studies were identified in this review that incorporated a longitudinal design and
investigated the association between depressive symptoms and HIV incidence (EXPLORE ©*”
%9 and MACS ©°**39) Although an association with HIV incidence was only observed in
EXPLORE, men with depressive symptoms at baseline of MACS were more likely to be placed
in the high sexual risk trajectory group than the low sexual risk trajectory group after eleven
years of observation, including after adjustment for socio-demographic factors and substance
use. These findings provide some evidence in favour of concluding that depression leads to
CLS.

Xiv

Although this is as expected, it was also possible that samples of sexually active men may not report
(high levels of) CLS.
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It is of note, of the 22 studies identified in this review, none investigated whether the prevalence
of sexual risk behaviour was lower among men who were receiving treatment for depression
and did not report depressive symptoms. It is therefore, not possible to comment based on
findings from this review, as to whether the effect of depression on sexual behaviour was
reversed with the removal of symptoms with treatment. Such an investigation would be helpful
in providing further evidence of causality. Criteria for concluding evidence of causality is
discussed in section 3.4.4 of Chapter 3 and further explored in the final conclusion chapter of

this thesis.

2.4.7 Magnitude of effect

Unfortunately, it is very difficult to compare the magnitude of associations found given that
multiple measures of depression and sexual behaviour were investigated, using various
statistical methodologies. Depression measures on CES-D were most commonly investigated
with sexual behaviour measures in logistic regression models, producing odds ratios, ORs
(N=12) (#1347, 358:362, 364, 366, 367, 371, 372) 3¢ thege 12 studies, eight found an association with a
measure of sexual risk behaviour %8362 364.366.367) ‘Tha magnitude of these ORs ranged from
1.3 for the association between CES-D A6 and CLS with an unknown/HIV-positive status
partner at last episode of sex (EXPLORE, men recruited from community/ commercial gay
venues)®®” to 5.72 for the association between high scores on CES-D versus low scores and
report of both insertive and receptive CLS with multiple, casual, or unknown/HIV sero-different
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status partners in the past six months (CMDUHS, general population study)( ). In both studies

these ORs were adjusted for socio-demographic factors and alcohol and drug use.

Of the 15 studies that found an association with a measure of sexual risk behaviour, three
reported the association in unadjusted and adjusted analysis ©>* % %¢") (Table 1). In two out of
these three studies, the association was somewhat attenuated after adjusting for a set of
variables. In FIP (N=89) ®*®  a depressive symptom score was investigated as the dependent
variable and the association with CLS with an HIV-positive partner in the past two months was
attenuated after adjustment for socio-demographic factors (ethnicity, income, and educational
attainment) ®5% |n EXPLORE (N=4295) ®87) the association between depressive symptoms
and CLS with an unknown/HIV-positive status partner at last episode of sex was attenuated
after adjustment for socio-demographic and lifestyle factors (age, ethnicity, educational
attainment, income, and substance use). In the remaining study (Reisner et al 2009, N=189 (366))
the association between depressive symptoms and a composite measure of risk increased after
adjustment for socio-demographic and lifestyle factors (age, ethnicity, educational attainment,
income, disclosure of sexual orientation, HIV status, STI history, drug and alcohol use, and
sexual partner meeting venues). It is of note, that one other study (Vanden Berghe et al 2014,
N=591 (358)) reported the association in unadjusted and adjusted analysis. The following factors
were included in adjusted analysis: age, education, alcohol use, drug use, markers of sensation

seeking, risk perception regarding insertive CLS, risk perception regarding receptive CLS,
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perceived social norm for condom-use, and markers of unsupportive social interactions. The
significant unadjusted association disappeared after adjusting for these factors. However, levels
of social support are thought to be highly correlated with depression ®*® #** 455 As a result, this
study was classified as having found an association between depression and sexual risk
behaviour. It is possible that the association between depressive symptoms and sexual risk
behaviour is not independent of socio-demographic and lifestyle factors. With so few studies in
this review presenting unadjusted and adjusted model estimates, it is difficult to examine this

further.

In most epidemiological studies, it is a matter of debate which factors should be adjusted for in
analysis. Some socio-demographic factors are fixed from birth or from a relatively early age
(e.g. ethnicity, sexual identity, level of education), whereas recreational drug use may be a
consequence or prederminant of depresssion. One study in this review was considered not to
show a relationship since the association disappeared after adjusting for socio-demographic
factors, poly-drug use, CSA, IPV, and sexual compulsivity. Since it is possible that one or more
of these factors is on the causal pathway, it is difficult to judge the extent to which this study

provides evidence for depression being a risk factor for sexual risk behaviour.

2.4.8 Mechanisms of effect

Of the 22 studies identified in this review, one (Project MIX ®®?) investigated potential factors on
the causal pathway between depression and sexual risk behaviour using mediational analysis.
Mediational analysis investigates whether the association between an exposure and outcome
operates fully or partially via an intermediate factor(s) within a hypothesized causal chain (456),
Mediational analysis is revisited in further detail in Chapter 3 section 3.4.2. In Project MIX, it
was hypothesized that the relationship between depression and sexual risk behaviour would be
partially mediated by self-efficacy for sexual safety, cognitive escape, and avoidant coping
(avoidance of situations/thoughts that trigger anxiety) ©°?. Adjusting for age, income, education
level, ethnicity, HIV status, and research site, depressive symptoms were found to be
associated with higher numbers of CLS partners of unknown or HIV sero-different status in the
past three months indirectly via low self-efficacy for sexual safety or cognitive escape
tendencies. As a result, it was reported in this study that psychological vulnerabilities and
dysfunctional coping processes may be possible mechanisms of effect for the relationship of
depression with sexual risk behaviour. Further details of the mediational analysis in Project MIX

are presented in Chapter 6 in the context of findings in this thesis.

249 Summary
There was considerable evidence based on this review of 22 high-income country studies of
MSM (1996-2014) for an association between depression and increased sexual risk behaviour,

but with varying estimates of magnitude of effect. There was little evidence to suggest that the
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presence of an effect varied according to study recruitment setting, socio-demographic
characteristics of the sample, or the measure of sexual behaviour investigated. However, the
number of studies with certain socio-demographic characteristics (i.e. a younger age group)
was too small to allow for more meaningful comparisons. There was some evidence to suggest
that the presence of an effect was dependent on the proportion of the study population that was
sexually active. There are, however, a number of limitations to interpreting findings from this
review. Whether an association between depressive symptoms and sexual risk behaviour
remained statistically significant after adjustment was subject to which set of variables was
adjusted for. Where sets of adjusted variables differed, studies may be estimating a different
effect/answering a different question. Furthermore, examining whether associations are
statistically significant is subject to the study sample size and whether adjustment takes place at
all is subject to the sample size. Finally, there is the issue of publication bias, whereby studies
that report an association between depression and sexual behaviour may be more likely to be
submitted or accepted for publication compared to studies that report weaker or no
associations. Therefore, it is possible that the interpretation of study findings for review in this
thesis was subject to bias. It is perhaps reassuring however, that the pattern of overall study
findings appeared to be in line with that hypothesized by Crepaz and Marks decades previously.
Findings from review (i) and potential implications will be discussed in detail together with the

findings from review (ii), at the end of this chapter.
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of

MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, % Measure Recall % Measure Recall % Prevalence of sexual Measure | Adjusted Variables
country, %depressed | period period behaviour in those of effect association for adjusted for
sample size without and with size depression vs. no
of MSM, depression depression
recruitment and unadjusted
setting ™" association
Association found (for each study significant associations are shown in red)
UMHS 17%" | CES-D<16 / / CLS 2+/ 12 / 19.0% / / /
(41.359) u.s. CES-DO16 any CLS (no months 25.6%
(N=2881), primary partner) 6’ test p<0.001
general Receptive CLS 12 / 3.2% / / /
population with unknown/ months 3.6%
sero-different &’ test p>0.100
partner
CES-DO2 2 |/ / CLS with 4 most |/ / OR 1 Age,
CES-D>22 unknown/ sero- recent 1.1[0.8, 1.5] education,
different partner sex ethnicity,
partners income, HIV
status
CMDUHS 15% CES-D: 6 100% Only insertive®™™ | 6 14.7% |/ OR’ 1 Drug use,
(9 u.s. LowO2 months CLS & risky months 0.94[0.41, 2.19] drinking, HIV
(N=177), Mi ddl e partner” 0.41[0.11, 1.44] | status, race
general Hi ghO8 Only receptive™™ | 6 15.8% |/ OR° 1 Drug use,
population (23.2%) CLS & risky months 0.69 [0.22, 2.21] drinking, HIV
partner” 0.50[0.13, 1.97] status, race
Insertive & 6 9.6% |/ OR° 1 Drug use,
receptive CLS & months 2.99 [0.65, 1.37] drinking, HIV

risky partner”

5.72 [1.76, 18.9]

status, race
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of

MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting
(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, % Measure Recall % Measure Recall % Prevalence of sexual Measure Adjusted Variables
country, %depressed | period period behaviour in those of effect association for adjusted for
sample size without and with size depression vs no
of MSM, depression depression
recruitment and unadjusted
setting ™" association
Association found (for each study significant associations are shown in red)
Beck et al 9.8% | HADS<11 / / CLS 1+ partners | 1 month | 56.0%' |/ / / /
2003%%% UK HADSO1 1 CLS with 1 month | 43.6% | % reporting: / / /
(N=122), (6.9%") unknown/sero- " HADSGd11
sexual health different partner: 13.6%
clinics Yes 2.7%
No 6’ test p=0.010
Reisner etal | 51% CES-D<16 / / CLS with 1+ 12 79.9% |/ / / /
2009¢%®, CES-DO16 partners months
U.S. (43.4%) Composite 12 20.1% |1 OR 1 Socio-
(N=189), measure of months 2.08 [0.99, 4.55] 3.13[1.09, 9.09] demographic
sexual health sexual risk-taking® p<0.050 p<0.050 and lifestyle
clinc factors™
iPrExX®™, 6 | 0% / / / Baseline: 3 60.0% |/ / / /
countries CLS with 1+ months
(N=2131°", partners
sexual health CES-D Receptive CLS 3 61.0% |/ OR™ 1 Age, study
clinics quartiles: with 1+ months 1.17[0.88, 1.57] site, anti-
o7 partners™" 1.21[0.90, 1.61] | depressants,
8-12 1.46 [1.09, 1.94] number of
13-19 p=0.012 sexual
>19 partners
Median=12
Mean=14
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of

MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting

(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, % Measure Recall % Measure Recall % Prevalence of sexual Measure Adjusted Variables
country, %depressed | period period behaviour in those of effect association for adjusted for
sample without and with size depression vs no
size of depression depression
MSM, and unadjusted
recruitment association
setting ™"
Association found (for each study significant associations are shown in red)
EXPLORE | 0%' CES-D 6 98% CLS 1+ partners' | 6 69.1% |/ / / /
(367-369) quartiles: months months
u.s. 7-12 Receptive CLS 1+ | 6 48.0% |/ / / /
(N=4295), 13-17 partner months
community/ 18-22 Insertive CLS 1+ 6 54.9% |/ / / /
commercial >23 partner months
gay venues (14.2% for HIV 4year |2.1per]|1 HR® 1 Socio-
score 18+) seroconversion follow- 100 1.94 [1.45, 2.56] 1.48[1.12, 1.96] demographic,
up person | 1.96 [1.33, 2.89] " lifestyle, and
years'® | 2.44 [1.47, 4.03] " sexual
n=258 behaviour
measures”
CLS with 6 / / RR Higher CLS with Age,
unknown/HIV+ months (GEE) higher depression | education,
partner score (estimate ethnicity,
not shown) randomization
p<0.001 arm, study site
CES-D<16 CLS with Most 16% 1 OR (GEE) | 1 Age, ethnicity,
CES-DO16 unknown/HIV+ recent 15[1.3,1.7] 1.3[1.2,1.5] education,
(47.0%) partner episode p<0.001 p<0.001 income,
of sex substance use
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of

MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting

(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, % Measure Recall % Measure Recall % Prevalence of sexual Measure | Adjusted Variables
country, %depressed | period period behaviour in those of effect association for adjusted for
sample size without and with size depression vs no
of MSM, depression depression
recruitment and unadjusted
setting ™" association
Association found (for each study significant associations are shown in red)
MACS 0%' 1984-2004: |/ / HIV 30year | n=436 |1 HR* 1 Socio-
@61 431 y.s. CES-D<16 seroconversion follow- 0.83[0.64, 1.08] 0.83[0.63,1.09] | demographics,
(N=4003 CES-DO1 6 up lifestyle
from 1984- factors, sexual
2004; behaviour"
N=419 from | 0% 2003-2004: / / Risk group *": Sexual |22.9% |/ OR™ 1 Study site,
2003-2004), CES-D<16 Moderate (vs. risk 1.37 [0.73, 2.55] | age, ethnicity,
community/ CES-DO1 6 low) trajecto- education,
commercial (54.9%) ries income,
gay venues (2003- substance use
2011)
Risk group *": Sexual | 14.1% |/ OR™ 1 Study site,
High risk 2.36 [1.14, 4.92] | age, ethnicity,
(vs. low) trajecto- education,
ries income,
(2003- substance use
2011)
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of
MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting
(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, country, | % Measure Recall % Measure Recall % Prevalence of sexual Measure | Adjusted Variables
sample size of %depressed | period period behaviour in those of effect | association for adjusted for
MSM, without and with size depression vs no
recruitment depression depression
setting ™" and unadjusted
association
Association found (for each study significant associations are shown in red)
Project 47% CES-D9: 6 100% CLS with 3 72.5% | F(1, 1.523)=10.45 RR° F(2, 1522)=26.22° | Self-
MIX 2, mean months unknown/sero- months hb=0.0814 b=0.060 efficacy for
U.S. (N=1540 severity different partner® R?=0.007 R?=0.032 sexual
full sample™®; score” p<0.010 p<0.001 safety
N=599 HIV- Moderate
negative (39.0%)
sample), High (22.0%)
community/ 0%" CES-D9 CLS with 1+ non- | 3 60% / OR 1 Age,
commercial symptoms: primary partners months 1.27[0.90, 1.80] education,
gay venues Oat tin Receptive CLS 3 27% / OR 1 ethnicity,
>at times with 1+ non- months 1.58 [1.07, 2.33] city
(score>2: primary partners
39.0%) Insertive CLS with | 3 39% |/ OR 1
1+ non-primary months 0.86 [0.59, 1.23]
partners
De Santisetal |/ CES-DO16 |/ / SSBQ®score<78 | / 52.2% | F(1, 203)= RR? / /
2008%%®, CES-D>16 (indication of 4.312
U.S. (N=205), (33.7%) lower levels of R?=0.144
community/ safer sex p=0.039
commercial behaviour)
gay venues
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of
MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting

(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, % Measure Recall % Measure Recall % Prevalence of sexual Measure Adjusted Variables
country, %depressed | period period behaviour in those of effect association for adjusted for
sample size without and with size depression vs
of MSM, depression no depression
recruitment and unadjusted
setting ™" association
Association found (for each study significant associations are shown in red
NHBS ®*9 | 0%" PHQ-9 major | 12 100% CLS with 6 / / Marginal | Reference Age, ethnicity,
uU.S. & other months unknown/HIV+ months risk -16.5[-22.7, poverty, social
(N=240) depressive partner difference | -10.2] support,
community/ syndromes: w discrimination,
commercial No™"" alcohol
gay venues Yes (13.0%) Receptive CLS 6 / / Marginal Reference Age, ethnicity,
with unknown/ months risk -6.4 [-10.8, -2.1] | poverty, social
sero-different difference support,
partner W discrimination,
alcohol
FIP &9 0% BDI-llmean |2 100%° | CLS 1+ occasions | 2 96%° |/ / / /
u.S. score months months
(N=89 HIV- (10.7; SD=1) Frequency of CLS | 2 Media | 0.23 / / /
men; N=120 with HIV+ partner | months | n=1,IQ | Spearman's rho
overall, 26% R=3 p<0.05
HIV+), Any CLS with 2 49.4% | % reporting high BDI-Il | RR' BDI-Il as Ethnicity,
online HIV+ partner: months scores”; dependent income,
Yes 13.5% variable: Wald education
No 7.9% (1, n=83)=4.49;
Mann-Whitney U test p=0.034

p=0.016
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of
MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting
(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual
report) intercourse
(with a man)
Study, % Measure Recall % Measure Recall % Prevalence of Measure Adjusted Variables adjusted
country, %depressed | period period sexual behaviour in | of effect association for for
sample size those without and size depression vs
of MSM, with depression no depression
recruitment and unadjusted
setting ™" association
Association found (for each study significant associations are shown in red)
MAPS®", / CES-D: 12 100% | CLS with 1+ | 3 months |/ 15.8% / / /
U.S. _ None ( d months partners 25.0%
(N=62""), Mild 62.5%
online Major (27+) G’ test p=0.04
Vanden 0%" CES-DO21 |6 100%° | CLS with 6 months | 34.0% 1 OR 1 Socio-demographic
Berghe et al CES-D>21' months casual 1.66 [1.16, 2.37] 0.94 [0.58, 1.54] | and lifestyle factors’
201458 (29.3%) partner p=0.006 p=0.806'
Belgium
(N=591),
online
P18 Cohort 0%™ BDI-Il score: | 12 100% | Acts of CLS: | 4 weeks 4.6 0.09 / / /
(63 y.s. Minimal 0-9 | months | * 0 mean Spearman'’s rho
(N=509), Mild 10-18 1 acts p<0.05
online Moderate >1 SD=7
19-29
Severe
30-36
BDI-Il mean CLS with 1+ | 4 weeks | 21.0% / IRR*™ 0.99 [0.97, 1.01] | Drugs, alcohol,
score partners p=0.228 relationship,
(9.8; SD=8.7) education, SES,

compulsive sexual
behaviour
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of

MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting
(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual intercourse
report) (with a man)
Study, % Measure Recall % Measure Recall % Prevalence of sexual Measure | Adjusted Variables
country, %depressed | period period behaviour in those of effect association for adjusted
sample size without and with size depression vs for
of MSM, depression no depression
recruitment and unadjusted
setting ™" association
Association found (for each study significant associations are shown in red)
One 0%" CES-D* / / CLS with a casual | 3 32.0% |/ OR 1.21[0.96, 1.54] | Age,
Thousand mean score partner months p=0.11 ethnicity,
Strong ), (16.3; Receptive CLS / / OR 1.43[1.08, 1.90] | education,
u.S. SD=11.5) with a casual p<0.01 relationship
(N=1033), partner
online Insertive CLS with / / OR 1.17 [0.90, 1.51]
a casual partner p=0.24
CLS events with / / RR™ 1.40 [1.23, 1.60]
casual partners p<0.001
Receptive CLS / / RR™ 1.97 [1.67, 2.32]
events with p<0.001
casual partners
Insertive CLS / / RR™ 1.19 [1.02, 1.38]
events with p=0.02
casual partners
CES-D: CLS events with / / RR™ 1.32[1.08, 1.63]
Quadratic casual partners p<0.01
term Receptive CLS / / RR™ 1.63[1.25, 2.12]
events with p<0.001
casual partners
Insertive CLS / / RR™ 1.09 [0.87, 1.36]

events with
casual partners

p=0.44
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of
MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting
(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour
(self- of depression | sexual
report) intercourse
(with a man)
Study, % Measure Recall % Measure Recall % Prevalence of Measure Adjusted Variables
country, %depressed | period period sexual behaviour in | of effect association for adjusted for
sample size those without and size depression vs
of MSM, with depression no depression
recruitment and unadjusted
setting ™" association
Association not found
YMS ©*1) / CES-D<16 / / CLS with non- | 6 8.9% |1 OR 1 Education, 50+
U.S. (N=429), CES-DO16 monogamous months 1.57 [0.80, 3.10] 1.08 [0.51, 2.30] | lifetime sex
community/ (22.8%) partner partners, age at
commercial first anal sex<18
gay venues Receptive CLS | 6 6.1% 1 OR 1 Education, 50+
with non- months 1.23[0.66, 2.27] 0.86 [0.43, 1.71] | sex partners, age
monogamous at first anal
partner sex<18, age at
first oral sex<18,
forced sex
Dudley et al / SF-36 Health | 3 59.9% | CLS with 1+ 3 22.1% |/ RR" b=0.04 Age, relationship,
2004% uU.s. Survey" months partners months | *° p>0.05 personality traits,
(N=154), mean score 39.2% risk behaviour"
community/ (3.0, SD=1.1) v
commercial
gay venues
Sex and Love | 11% CES-DO22 |/ / CLS withnon- | 3 11.5% |1 OR 1 Age, education,
G u.s. CES-D>22 primary partner | months 2.04 [1.23, 3.37] 1.62 [0.89, 2.96] | ethnicity, income,
(N=669), (47.4%) of unknown/ HIV status, poly-
community/ sero-different drug use, CSA,
commercial status IPV, sexual
gay venues compulsivity
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Table 1: Studies conducted from 1996 that have investigated the association between depression and sexual risk behaviour among samples of
MSM, including HIV-negative MSM, in North America and Western Europe, according to whether an association was found and recruitment setting
(continued)

HIV+ Prevalence Prevalence of Prevalence of CLS (with a man) Association of depression with sexual risk behaviour

(self- of depression | sexual intercourse

report) (with a man)
Study, country, | % Measure Recall % Measure Recall % Prevalence of Measure Adjusted Variables
sample size of %depressed | period period sexual behaviour in of effect association for | adjusted for
MSM, those without and size depression vs
recruitment with depression no depression
setting ™" and unadjusted

association
Association not found
HONOR ©? | 34% CES-D<10 12 72% CLS with 1+ 12 48.6% |1 OR 1 Age, housing
U.S. (N=173)", CES-DO1 0 | months partners months 1.5[0.8, 2.8] 1.0 [0.5, 2.1] status
community/ (54.1%) CLS with 12 20.0% |1 OR 1 Age, housing
commercial unknown/sero- months 2.3[1.0, 5.0] 1.8[0.7, 4.3] status
gay venues different partner
Bareback 59% CES-D<16 / / Proportion of anal | 3 / / Beta p=0.370 Demographic
Project %%, CES-DO1 6 sex acts that months values and
U.S. (26.7%) involve condoms from SEM psychosocial
(N=332)"", factors™
online
Maksut et al 0%" YBMSM: 12 100%™ | CLS with 1+ 3 / 1 RR™ / /
2016°™, U.S. CES-D10<10 | months partners months | (100% | 1.02 [0.99, 1.04]
(N=230 CES-D10 O] past
YBMSM; (45.0%) year)
N=220 OBMSM: CLS with 1+ 3 / 1 RR™ / /
OBMSM "), CES-D10<10 partners months | (100% | 1.01 [0.99, 1.03]
online CES-D10 O] past
(50.8%) year)

Martinez et al 34% CES-D10<10 |/ / CLS with 1+ 3 50.6% | 6°= 3.48, p>0.05 / / /
2016“%) u.S. CES-D100 1 ( partners months (proportions not
(N=176), (69.4%) shown)
online
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OR= Odds Ratio using logistic regression; RR= Risk Ratio using linear regression (or negative binomial regression); HR= Hazard Ratio using cox regression;
GEE= generalized estimating equations; SD= standard deviation; IQR= Interquartile range.

“The SSBQ is a 27-item measure of sexual behaviour that collects information on barrier methods used during sex, participation in high-risk sexual
behawour exchange of body fluids during sex and communication skills to negotiate safe sex practices.

® The mean severity score was not reported, only the prevalence of depressive symptom severity categories was presented, however continuous scores were
investigated in analyses presented.
¢ Investigated as a continuous variable in linear regression. The mean number of CLS partners of unknown/sero-different status in the past three months was
3 (standard deviation=5).
¢ Effect estimates from standard linear regression models. Reporting (higher levels of) depressive symptoms on CES-D was associated with increased
reporting of sexual risk behaviour.
¢ As the CES-D depression severity score increased so did reporting of the number of CLS partners of unknown/sero-different status. It is of note that two
variables (self-efficacy and cognitive escape) were considered to be on the causal pathway between depressive symptoms and sexual risk behaviour, and
were therefore, investigated in mediational analysis. The estimate shown |n the table is from the model adjusted for self- efﬂcacy the estimate from the model
adjusted for cognltlve escape is very similar (F(2, 1522)=8.59; B=0.062; R°=0.011; p<0.001). These findings are discussed in detail in Chapter 6.

" Indicates sym ptoms of acute depression.
g To be included in the study, all men had to have reported at least one episode of anal sex with a casual partner in the past six months.

"Men who self-reported an HIV positive status were excluded from this study.

' Although this association was no longer significant after adjustment for factors, the unadjusted analysis is focused upon when reporting findings from this
study, since a measure of supportive networks was included in the adjusted model, and levels of social support are thought to be highly correlated with
depression (see section 1.6.3).

! Age, education, markers of sensation seeking, alcohol use, drug use, risk perception regarding insertive CLS, risk perception regarding receptive CLS,
markers of unsupportive social interactions, and perceived social norm for condom-use.

21 men had missing data on CLS with an unknownfsero—dlfferent partner. Since the prevalence of depression was presented according to men who reported
this sexual risk behaviour and men who did not, the denominator reported for the overall prevalence of depression was 101 instead of 122 (the full sample
SIZB reported).

' Based on denominator of 117 men.
™ Based on denominator of 101 men.

" Multiple, casual, or HIV sero-different or unknown partners in the past six months.

° Based on a multinomial logistic regression model, whereby each sexual risk behaviour measure is compared to men who reported no CLS or no risk
partner.

¥ Depression was investigated as the dependent variable in unadjusted analysis.

9 Based on sample of 120 HIV+ and HIV- men.

" Reporting CLS with an HIV positive partner in the past two months was associated with elevated depressive symptoms on BDI-Il in standard linear
regression.

® It is assumed that almost all men would have reported sexual intercourse in the past two months given that 96% of the whole study sample (N=120)
reported at least one occasion of CLS in the past two months, and that at enroliment, men were required to have reported intentional CLS with a man met
over the Internet, during the past two months, to be included in the study.

68



' Antibody testing was performed at baseline, and men who received a positive test result were not included in the study.

“ Men were excluded from the study if they reported a mutually monogamous relationship for two or more years with a man known to be HIV negative.

2 Overall HIV incidence over the course of the four year study.

“Not reported since not found to be significant.

@ Using Cox regression analysis.

¥ Effect estimate not presented since it was investigated whether depression mediates the association between CSA and CLS measures. It was reported that
depression was associated with CLS with an unknown/HIV positive partners, even after adjustment for CSA, but data were not presented.

“ This measure has been inverted for the sake of uniformity in this table. This measure was in fact investigated as a composite measure of risk reduction.
Participants were asked whether they engaged in (i) rimming, (ii) mutual masturbation, (iii) digital penetration, (iv) use of sex toys, or (v) 100% condom-use, in
the past year to specifically reduce their risk of acquiring/transmitting HIV. Men who answered ‘yes’ to at least one of these five options were considered to be
risk reducers. Men who reported condom-use 100% of the time in the past year were also considered to be risk reducers and men who reported CLS with one
or more partners in the past year were not considered to be risk reducers. Men with depressive symptoms were less likely to be considered risk reducers (OR
0.48 95% CI: 0.22, 1.01; adjusted OR 0.32 95% CI: 0.11, 0.92) and thereby, more likely to report sexual risk taking as shown in the derived estimates in the
table.

"Based on denominator of 2667 men who responded to the question regarding HIV status.

" Age at baseline, ethnicity, cohort, study center, education level, number of sexual partners, number of insertive CLS sexual partners, number of receptive
CLS partners, insertive rlmmlng cocaine use, methamphetamine use, needle use, ecstasy use, popper use, and alcohol consumption.

" Measures symptoms of anxious or depressed mood within the past month, with six response options ranging from ‘all of the time’ to ‘none of the time’.
ngher scores indicate higher levels of anxiety and depression.

® Of all 154 men included in the analy5|5

“' Of the 88 men who reported anal sex in the past three months.

"I Risk ratio by hierarchical linear regression, which determines whether variables of interest explain a statistically significant amount of variance in the
dependent variable. In this study, hierarchical linear regression was used to determine whether higher levels of depression contributed significantly to the
prediction of frequency of CLS beyond the variance accounted for by age, relationship status, personality variables (impulsive decision making, high
sensation seeking, and internalized homophobia), and other risk behaviour (number of anal sex partners in the past three months, alcchol use and marijuana
use).

""The inclusion criteria for this study required that all men reported using the Internet specifically to find other men with whom they could engage in CLS.

* All of whom identified as American Indian/Alaskan Native.

xb Study inclusion criteria required that men reported two or more occasions of alcohol use/one or more occasions of non-injection drug use during or
immediately before sex, and reported CLS with an unknown or HIV sero-different male partner in the past six months.

* Ethnicity, number of male sex partners (past 6 months), receptive CLS, insertive CLS, use of amphetamine, alcohol use, and self-reported STI diagnosis.

" Age, ethnicity, education, income, ‘outness’, HIV status, ST history, drug and alcohol use, and sexual partner meeting venues.

X' In some cases, the setting at which the largest proportion of the sample was recruited was not reported, in the context of mixed approaches to recruitment.
In such cases, if online sampling was reported, this method of recruitment was assumed to have generated the largest number of men for study participation,
and if a range of community/commercial gay venues was sited together with clinics (referred to as sexual health clinics rather than GUM clinics, given that
GUM is a UK specific term) as sites of recruitment, the former was again assumed to have generated the largest number of men for study participation.
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™ Marginal risk differences (using marginal structural models with inverse-probability-of-exposure weighting, binomial distributions, and identity links) were
used to show the difference in risk of the outcome between the exposure groups of interest, averaged over the population of interest.

“ At baseline (2009-2010) men were required to self-report a seronegative or unknown HIV status in order to be eligible for study enrolment. The association
between depression and sexual risk behaviour is investigated at the six month follow-up. Although it is not reported whether some men were diagnosed with
HIV from baseline to the time of the six month follow-up, it seems likely that the vast majority of participants were not known to be HIV positive (especially
given the age group of the study: 18-19 year olds).

“To be eligible for study enrolment men had to have reported being ‘sexually active with another man during the 6 months prior to interview’ (page 1433) at
baseline. At the six month follow-up it was therefore assumed that all men would have been sexually active in the past year (this data was not given). It is of
note however, that the requirement of being sexually active does not necessarily mean anal sex with man.

"' Based on negative binomial regression.

il Each individuals sexual risk trajectory was modelled, based on a sexual risk behaviour score for every six month interval between study visits. For
instance, the sexual risk behaviour score was generated as follows, not engaging in any anal sex since the last visit was given a score of 0 and engaging in
anal sex but no CLS since the last visit was given a score of 1, higher scores were given for engaging in insertive CLS and higher still for engaging in
receptive CLS since the last visit. Men who scored <4 at a particular six month interval were considered to indicate a ‘low risk interval’, and those who score
=4 at a particular six month interval were considered to indicate a ‘high-risk interval’. Sexual risk trajectories were modelled and individuals were placed in one
of three groups: low risk, moderate risk, or high-risk, depending on the amount of low and high-risk intervals reported- with a greater number of high-risk
intervals, men were placed in the high-risk group and vice versa.

>""Group based (Nagin’'s) trajectory modelling using Proc Traj.

“ Adapted to ask participants about symptoms within the past three months rather than past week.

Based on negative binomial regression models.

i Jsing mixed level logistic regression. Random effects for study site were included.

I Based on the sample of 2131 men who had completed at least one CES-D. The mean number of months prior to CES-D completion was 15 (the CES-D
depression symptom questionnaire was only incorporated after July 2009, at which time it became apparent that the prevalence of depression related
adverse events was very high, 296 events recorded during follow-up.

N YBMSM= young (=29 years of age) black MSM; OBMSM= old (=30 years of age) black MSM. Men who identified as black or African American were
included.

*“Men were only eligible for study inclusion if they reported CLS in the past year with a man, therefore it follows that 100% of men would have reported anal
sex with a man in the past year.

' Self-identified Asian MSM, only 62 of whom had data on depressive symptoms and CLS.

Vi \Men who were categorized as having a major depressive syndrome or other depressive syndrome on PHQ-9 (including dysthymia, seasonal affective
disorder, bipolar disorder) were compared to men who did not.

i No receptive CLS reported.

“X No insertive CLS reported.

“**Demographic factors (not defined), substance use, attitudes to condom-use, childhood maltreatment, and sex-related preferences.

bedl
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2.5 Results review (ii): UK studies that have investigated sexual behaviour among HIV-

negative MSM

2.5.1 Relevant UK studies

In total, 27 UK studies conducted from 1996-2014, comprising of 68 separate surveys, that
recruited a sample of MSM or HIV-negative MSM and investigated measures of HIV sexual
transmission risk behaviour, were identified. Most of these studies consisted of a serial cross-
sectional design, whereby the recruitment of men for survey completion was repeated over a
number of years. A brief summary of all studies identified is given below according to
recruitment setting. Table 2 presents each study with the year of recruitment and sample size,
according to recruitment setting. Table 2 also shows in which surveys sexual behaviour
measures considered to be most frequently collected in behavioural surveillance studies of HIV
transmission among MSM, were measured. The most common measures of CLS were
considered to be: (i) CLS with one or more partners, (ii) CLS with two or more partners, and (iii)
CLS with a partner of unknown or sero-different HIV status. For measure (iii), a sero-different
partner includes both HIV-negative and HIV-positive men, depending on the HIV status of the
man reporting the CLS. It is of note however, that determining whether a partner is of a sero-
different HIV status is complicated by the fact that, depending on the timing of the last HIV test,
an individual who may consider himself to be HIV-negative may in fact be HIV-positive. Where
studies collected information on measures (i), (ii), or (iii), a tick is shown in Table 2. The CLS
measures presented in Table 2 do not cover all sexual behaviour measures that each study
collected. The prevalence of CLS measures (i)-(iii) are presented and discussed in section
2.5.2.

In addition, Table 2 shows in which surveys socio-demographic and psychosocial factors
defined a priori to be of greatest relevance to sexual behaviour, as well as mental health,
among MSM, were measured. Key socio-demographic factors were considered to be: age,
ethnicity, sexual identity, education, and relationship status. These variables were considered to
constitute the major demographic factors and the most common socio-economic measures. Key
psychosaocial factors were considered to be: depression, recreational drug and alcohol use,
childhood sexual abuse (CSA), and intimate partner violence (IPV). Where information on a
factor was collected, a tick is shown in Table 2. The measures presented in Table 2 do not
cover all socio-demographic and psychosocial variables that each study collected. Of note, one

of the studies in Table 2 that measured depression ¢*®

, was also included in review (i). The
other studies in Table 2 that measured depression were not included in review (i) since they did
not investigate the association between depression and sexual behaviour. A review of socio-
demographic and psychosocial factors investigated and found to be associated with sexual

behaviour measures, is presented in section 2.5.4.
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2.5.1.1 General population
Only the British National Survey of Sexual Attitudes and Lifestyles (Natsal) recruited MSM from
the British general population. Natsal uses a multistage probability sampling method to select
men and women resident in private households in Britain and consists of a cross-sectional

survey, which has been conducted three times to date “*" 458,

2.5.1.2 Sexual health clinics

Ten studies recruited convenience samples of men from GUM clinics, mostly for one-off

surveys. Seven studies recruited MSM from GUM clinics in London (107 355 459-466)

(467)

or Brighton

, including one randomized controlled trial (RCT) of a cognitive behavioural intervention to
reduce STls among gay-identified men in London “8D_ Three studies recruited MSM from GUM
clinics in several cities across the UK ©* %% 4% These included two annual behavioural
surveillance surveys: the Lymphogranuloma venereum (LGV) Enhanced Surveillance system
%8 and the GUM clinic activity dataset (GUMCADv2) “*®. GUMCADV2 is an anonymized,
patient-level, electronic dataset which collects information on STI diagnoses from all patients
attending GUM clinics and other sexual health services in England “79 The socio-demographic
characteristics of each patient is collected for GUMCAD at the first clinic attendance.
Information on sexual orientation is ascertained as part of sexual history taking in clinic and is
incorporated into the GUMCAD dataset.

2.5.1.3 Community and commercial gay venues
Eight studies recruited a convenience sample of men from community or commercial gay

venues. Of these studies, five used time-location sampling (TLS) to recruit men visiting gay

bars, clubs, and saunas: HSulvey(GM&EHNS)iMENgldnd Se x u al

(conducted 14 times to date) 7 12% 144 471478 the GMSHS in Glasgow and Edinburgh

conducted six times to date)™ """, Testing Barriers project in Glasgow an inburg
ducted six times to date)*** ***"® Testing B tin Gl d Edinburgh

(conducted three times to date) &8 103105 477)

Edinburgh “’® and Glasgow (Make Your Position Clear, MYPC) “’* %% 0ne study, the Gay

, and two one-off cross-sectional surveys in

Menés Survey, recruited a consecutive sampl e

481
)( )

London (one-off survey , and another study, the 4 gym project, recruited a consecutive

sample of MSM attending gyms in central London (conducted seven times to date) 6 129 482
“8") The final study recruited a volunteer sample of MSM reading gay magazines for an HIV risk
reduction intervention addressing sadomasochisticsex(the 6 SM6 sex study)

was set up to establish its efficacy “®%.

25.1.4 Online

Finally, eight studies recruited a volunteer sample of men online, predominantly from gay dating

He

of

websites: The Gay Mends Sex Survey (GMSS)*across

9 The Sigma Panel in England (monthly programme of focused questions) “**, The Internet
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and HIV Study in London (conducted twice to date) (464-4%6) The Men and Sexual Health (MESH)
Project of BAME and migrant MSM across the UK (one-off survey) “% %9 the Sexual Attitudes

and Lifestyles of Londonds Eastern Eofrsaryeyg ans

6% the Social Media, MSM and Sexual Health (SMMASH) Survey in Scotland, Wales,
Northern Ireland, and the Republic of Ireland (one-off survey) “8 %592 the Dean Street at
Home (DS@H) study across the UK (one-off survey) 6% and a one-off survey of young MSM
(aged 18-25 years) across the UK ©°9.

The majority of studies in this review included men known to be HIV-positive. Across studies,
the proportion of men reporting a positive HIV status ranged from 6.4% (SMMASH) ©* to 22%
(4 gym project) 18 The vast majority of studies incorporated self-completion questionnaires.
With the exception of t w8 andan RGTefGUN tlihicattedddes o
(461)), all consisted of a cross-sectional design and most carried out serial (repeated) surveys,
which did not include the linking of participants between surveys. At the time of submitting this
thesis (December 2017), one study was identified that would have been eligible for this review
but recruited men from 2015 onwards “*®. In this cross-sectional survey study, users of a
popular geosocial-networking smartphone app for gay, bisexual, and other MSM were recruited
in January 2016 (N=179). Advertisements were limited to users in London. Information was
collected on a range of socio-demographic, health, and lifestyle factors, as well as sexual
behaviours including HIV testing and PEP use. Of note, depressive symptoms were measured
on the PHQ-2 and the prevalence observed is described in Chapter 4. The association between
depressive symptoms and sexual behaviour measures was not investigated, only factors
associated with PEP awareness and use has been assessed. The key measures of CLS

investigated in this review were not collected “*©.

73

S

( SAL

e X

N



Table 2: UK studies of sexual behaviour among MSM and collection of key socio-demographic, psychosocial, and sexual behaviour measures

Age

Ethnicity

Sexual
identity

Education

Relation-
ship
status

Depression

Drug
use

Drinking

CSA

IPVX

CLS with
1+ partner

Recal
period in
months:

CLS with
2+
partners

Recal
period in
months:

CLS with
unknown/
sero-
different
partner

Recal
period in
months:

Study

3/ 6] 12

3]6]12

3 [6]12

General population:

Natsal-1 1990 (N=90")""

Natsal-2 2000 (N=133)™™

Natsal-3 2010-2012 (N=190)**?

< <<

< <<

< <<

<I<|I<

<I<|I<

<K<

GUM clinics:

Clinic survey 1995-1996
(N=285)"*?

Clinic survey 1997-1998
(N=470)"%?

Clinic-based RCT 1995-1997
(Baseline N=361)"“*"

Clinic-based intervention
1999 (N=65 HIV testing)
2000 (N=292 HIV testing)“*”

Clinic-based survey 1999
(N=122)%%%)

The Internet and HIV Study (HIV
testing clinics) 2002-2003
(N=404)“%)

LGV Enhanced Surveillance
System 2004-2010 (N=1281)"“%®

Clinic survey 2005 (N=2162)"

Clinic survey 2005-2007
(N=301)“¢")
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Table 2: UK studies of sexual behaviour among MSM and collection of key socio-demographic, psychosocial, and sexual behaviour measures

(continued)

Age Ethnicity | Sexual | Education | Relation- | Depression | Drug | Drinking | CSA IPV€ | CLSwith | CLSwith | CLS with
identity ship use 1+ partner | 2+ unknown/
status partners sero-
different
partner

Recal Recal Recal
period in period in period in
months: months: months:

Study 3/6[12 [3]6]12 |6]12

GUM clinics:

Clinic surveillance data 2011- \Y \% Y,

2014 (N=16422)“*

Community/commercial gay venues:

GMSHS England 1996° \% \% Y

(N=2482)"*

GMSHS England 1997° \Y \Y Y

(N=2121)*

GMSHS England 1998° Y v Y

(N=2068)"*

GMSHS En%land 1999° \% \Y,

(N=2030)"

GMSHS En%Iand 2000° \Y V V V Y Vv

(N=1058d)(1 473

GMSHS England 2001 \Y Y V V Vv

(N=1138%“")

GMSHS England 2002 Y \Y, \Y vV Y,

(N:907d)(473

GMSHS England 2003 Y \Y, \Y vV Y,

(N=1235%“"

GMSHS England 2004 Y, \Y, V Y, Y,

(N=1173%“"

GMSHS En7qland 2005 Y, \Y, V Y, Y,

(N=1291%“
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Table 2: UK studies of sexual behaviour among MSM and collection of key socio-demographic, psychosocial, and sexual behaviour measures

(continued)

Age Ethnicity | Sexual | Education | Relation- | Depression | Drug | Drinking | CSA IPV€ | CLSwith | CLSwith | CLS with
identity ship use 1+ partner | 2+ unknown/
status partners sero-
different
partner
Recal Recal Recal
period in period in period in
months: months: months:
Study 3/6[12 [3][6]12 |3 [6]12
Community/commercial gay venues:
GMSHS England 2006 \Y \Y \Y Y, \Y,
(N:927d)(473
GMSHS England 2008 \Y \Y \Y Y, \Y,
(N:920d)(473
GMSHS England 2011 \Y \Y \Y Y, Y \Y,
(N:842d)(472, 505)
g%/)lSHs England 2013 (N=647%) |V Y Y Y; Y;
GMSHS %ggland 1996 Vv \Y \Y, Y, Y \Y,
(N=2276)
GMSHS Scotland 1999 \Y V Y, V Y Y,
(475)
(N=2498)
GMSHS Scotland 2002 Vv \Y, \% \% \%
(118)
(N=1734)
GMSHS Scotland 2005 Vv \Y, \% \%
(506)
(N=1744)
GMSHS Scotland 2008 \Y Vv
(N:1330)(477’ 507, 508)
GMSHS ?5%8tland 2011° Y \Y \Y Y, Y vV Vv Y,
(N=1515)
Testing Barriers 1999-2000 \% \Y \% \%
(N:713)(1O4’ 477)
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Table 2: UK studies of sexual behaviour among MSM and collection of key socio-demographic, psychosocial, and sexual behaviour measures

(continued)

Age Ethnicity | Sexual | Education | Relation- | Depression | Drug | Drinking | CSA IPV€ | CLSwith | CLSwith | CLS with
identity ship use 1+ partner | 2+ unknown/
status partners sero-
different
partner
Recal Recal Recal
period in period in period in
months: months: months:
Study 3]6/12 [3]6]12 [3 [6]12
Community/commercial gay venues:
;I'?%sting Barriers 2002 (N=283)""" | V Y Y; Y
;I;%sting Barriers 2003 (N=275)"" | V Y Y; Y
Communitg/—based survey 1998 Vv \% \% \%
(N=506)“""
MYPC intervention 2010 SlO— Vv \Y, \% Vv \%
month follow-up N=784) “7® 489
Gay Mends Survey|V \Y, \Y Y,
(481)
Gym-based intervention 1997 Vv \% \% \% \% \% \%
(Baseline N=1004)“248%
4 gym project 1998 (N=834)"" V V V Y, Y, v
4 gym project 1999 (N=630)"" V V V Y, Y, v
4 gym project 2000 (N=739)"°" V v Y Y, Y & Y V V
4 gym project 2001 (N=735)""" v V V V Y v
4 gym project 2002 (N=828)"" v V V Y V v
4 gym project 2003 (N=498)""” v V V Y V v
Community-based RCT (V \% \% \% \% \% \%
Study) 2003 (N=50)“%?
Online:
GMSS?® 1998 (N=6315)""" v |V [V v v |V [ [V [ TV [ TV

77




Table 2: UK studies of sexual behaviour among MSM and collection of key socio-demographic, psychosocial, and sexual behaviour measures

(continued)

Age Ethnicity | Sexual | Education | Relation- | Depression | Drug | Drinking | CSA IPV€ | CLSwith | CLSwith | CLS with
identity ship use 1+ partner | 2+ unknown/
status partners sero-
different
partner
Recal Recal Recal
period in period in period in
months: months: months:
Study 3]6/12 [3]6]12 [3 [6]12
Online:
GMSS*® 1999 (N=9322)"™ Y V V v V Y, Y, Y,
GMSS*® 2000 (N=9789)"**” Y V V v V Y,
GMSS? 2001 (N=14616)""" V V Y
GMSS? 2002 (N=16871)""” V V V v V V
GMSS*® 2003 (N=14551)"""% Y Y Y; Y,
GMSS*® 2004 (N=16002)"**" Y Y Y Y Y, Y;
GMSS?® 2005 (N=16426)""" Y Y Y Y,
GMSS? 2006 (N=12155)""" V Y V v V V Y V
GMSS*® 2007 (N=8716)"" Y Y Y Y, v
GMSS? 2008 (N=7461)>"" V Y V v V V Y
GMSS?® 2010 (EMIS) Vv Vv Vv Vv Vv
(N=15456) 4%
GMSS 2014 (N=15360)""" Y Y Y Y Y V Y; V|V
The Internet and HIV Study Vv Vv \% V \% \% \% \%
(online) 2002 (N=4974)5* 468
The Internet and HIV Stud;/ V V \Y \Y \Y V \Y \/
(online) 2003 (N=2539)“%®
MESH 2007-2008 (N=13278) Y Y; Y Y Y, Y, Y;
(498, 499)
SALLEE 2009 (N=691)®%>™ v V Y V V
The Sigma Panel 2011- 2012 \% \% \Y \% \%
(9 0Bl as-1823"*NED) 2
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Table 2: UK studies of sexual behaviour among MSM and collection of key socio-demographic, psychosocial, and sexual behaviour measures
(continued)

Age Ethnicity | Sexual | Education | Relation- | Depression | Drug | Drinking | CSA IPV€ | CLSwith | CLSwith | CLS with

identity ship use 1+ partner | 2+ unknown/
status partners sero-
different
partner
Recal Recal Recal
period in period in period in
months: months: months:
Study 3/6[12 [3][6]12 |3 [6]12
Online:
SMMASH 2012-2013 \% \% \% Y Y, Y, Y
(N=2668)(481’ 501)
Online survey 2012-2013 \% \% \% \% \% \%
(N=702)®*
!Is)(g)@H '2012-2014 (N=17361) Y

2 Annual GMSS reports are available from 1998 onwards. No survey was undertaken in 2009. In 2010, the survey was conducted as part of the European
MSM Internet Sex survey (EMIS).

b Changes in sexual behaviour over time from the 1996 to 1998 survey was investigated.

€ Changes in sexual behaviour over time from the 1996 to 2000 survey was investigated. Of note, the denominator (number of participants who returned a
questionnaire) was not reported for the 1999 survey. Since it was stated; 'Similar numbers of questionnaires were returnad each year' (page 237)"""®, an
average of the survey samples from 1996, 1997, 1998, and 2000 is presented as an approximation of the survey sample in 1999 (N=2030).

dParticipants who had an HIV-negative Orasure test result.

© Although the final GMSHS Scotland was undertaken in 2014, no papers had been published on this data at the time of this thesis completion.

"Men reporting at least one male partner with whom they had genital contact in the five years prior to interview.

9 One question: ‘generally in the past 6 months | have felt depressed’ (response options: strongly agree; agree; strongly disagree; disagree).

_h Depressive symptoms and anxiety on HADS and self-esteem on the Rosenberg self-esteem scale.

' Depressive symptoms on PHQ-2 and reporting having received treatment for depression from a health professional over the past year.

!'Childhood sexual abuse.

¥ Intimate partner violence.

'Information was collected on report of CLS with an unknown/HIV-positive status partner since the last negative HIV test.
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2.5.2 Prevalence of CLS across UK recruitment settings

Of all 68 UK studies (if repeated surveys are considered as separate studies) identified in this
review, 58 presented a prevalence estimate for: (i) CLS with one or more partners, (i) CLS with
two or more partners, or (iii) CLS with a partner of unknown or sero-different HIV status. Of
these 58 studies, 41 presented the prevalence of CLS measures in the past year, two presented
the prevalence in the past six months, and 15 presented the prevalence in the past three
months (see Table 2). Of the remaining ten studies, two asked questions about insertive and

(490, 493)

receptive CLS separately , one asked whether participants considered their past sexual

practices to be risky and if so to describe why they considered this to be the case “**

(460, 503)

, and three

focused entirely on HIV testing rates and acceptability of home sampling kits for STI/HIV

“8)_Furthermore, two studies investigated episodes of LGV “®® and PEP prescription®?,

another focused entirely on attitudes to, experiences of and access to condom-use'*'* 16523,

and finally, Natsal-1 did not ask about condom-use during sex **.

Given the amount of data collected on this recall period, the prevalence of CLS measures (i),
(i), and (iii) in the past year is presented in Figure 4 below, Figure 29 (in Appendix section
11.6), and Figure 30 (in Appendix section 11.6) respectively. The prevalence of CLS measures
(i) and (iii) in the past three months is also presented in Figure 31 and Figure 32 (in Appendix
section 11.6) respectively. Repeated surveys were treated as separate studies. All relevant
estimates found for each study were included. Figures are colour coded according to
recruitment setting. The dashed reference lines provided demarcate whether the prevalence
estimates are below or above 25% or 50% depending on whether the scale went up to 50%
(Figure 29, Figure 30, and Figure 32) or 100% (Figure 4 and Figure 31) respectively. No test of
significance is implied by these reference lines, they are used only as a visual aid to compare

estimates.

The differences observed between studies in prevalence estimates of CLS measures may
reflect differences in study recruitment, bearing in mind that some studies used mixed
approaches to recruitment (GMSS and GMSHS England). Differences may, however, also
reflect variation in study population characteristics, inherent differences in different cities,
method of ascertainment of information (i.e. self-report versus interviewer administered; CASI
versus paper), and trends in behaviour over calendar time. It is not possible to disentangle
these effects. That being said, there does appear to be a pattern in the differences observed
between prevalence estimates according to study recruitment site for each measure of CLS and
across both recall periods presented. This is briefly discussed for the measure of CLS with one

or more partners in the past year (Figure 4).

Natsal represents a gold standard as it is a representative sample of the general population.

The prevalence estimates in Figure 4 were 37.6% and 56.8% in Natsal-2 and Natsal-3.

80



Unfortunately, estimates derived from the Natsal MSM sub-sample are relatively imprecise
given the small sample size (Natsal-2 N=133; Natsal-3 N=190). The estimates derived from
clinic samples come from one RCT of the same men surveyed at baseline (1995-1997) and 12-
months later. Since some men were randomized to a cognitive behavioural intervention to
reduce STIs, the baseline prevalence estimate of 61.8% may be more relevant when comparing
with other studies. This baseline prevalence of CLS among men attending GUM clinics appears
to be the highest estimate found. The confidence interval is however somewhat wide given the
relatively small sample size of 361 men. Men recruited online also appear to report a slightly
higher prevalence of CLS in the past year (range from: 39.4%-60.1%) compared to men
recruited from community and commercial gay venues (range from: 29.7%-56.0%). Of note,
similar patterns were observed when investigating CLS with one or more partners in the past

three months (see Appendix section 11.6 Figure 31).

In Figure 4, within the recruitment category of community and commercial gay venues, men
recruited from Pride events appear to report a somewhat higher prevalence of CLS (range from:
39.0%-46.3%) compared to men recruited from bars, clubs, and saunas (range from: 29.7%-
55.1%). Due to the transitory nature of Pride events and elevated celebratory tone, it is perhaps
possible that these events elicit greater opportunity for risk-taking. Furthermore, bars, clubs, and
saunas may serve as intervention sites, and men who regularly attend these venues may be
more likely to be exposed to health promotion messages. Although men who attend Pride
events are most likely to be community attached gay or bisexual-identified men, Pride events
may also attract men who are not particularly active on the scene. Online sampling may also
recruit a broader cross-section of men, some of whom may have fewer connections to the gay
community, with fewer opportunities to be exposed to health interventions and lower levels of
community affiliation and social support. Lower levels of social support may have negative
consequences for health and wellbeing, as discussed in detail in section 1.6.3. Finally, the high
prevalence observed in the SM sex Study (56.0%) which consisted of a volunteer sample of
men reading gay magazines, may not be surprising given that men volunteered for an
intervention addressing sadomasochistic sex, which may as a sexual practice involve greater
risk-taking. As seen in the very wide confidence interval (95% CI: 42.2%, 69.8%), the number of
men participating in this study was very small (N=50), making it difficult to accurately compare

this particular prevalence estimate.

Finally, it is notable in Figure 4, that the prevalence of CLS appears to increase over time
(1996-2011) within the repeated GMSHS England surveys. Trends in sexual behaviour may to
some extent reflect changed perceptions of HIV following the introduction of ART in the late
1990s and dissemination of new HIV related information, namely the release of the Swiss
Statement in 2008, as discussed in sections 1.5.3.1-1.5.4 of the thesis introduction. The
apparent increase over time may reflect increased engagement in CLS or increased reporting of

CLS on behavioural surveys.
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Figure 4: Proportion of MSM reporting anal CLS with one or more male partners in the
past year, from UK studies® which include HIV-negative men (1996-2014) and according

to study recruitment site

Natsal-2 2000
Natsal-3 2010-2012

RCT baseline 1995-1997
RCT 12-months 1996-1998

Pride events:

GMSS 1998

GMSS 1999

GMSS 2000

Bars, clubs, saunas:
GMSHS England 1996
GMSHS Scotland 1996
GMSHS England 1997
GMSHS England 1998
GMSHS England 1999
GMSHS Scotland 1999
GMSHS England 2000*
Testing Barriers 2000
GMSHS England 2001*
GMSHS England 2002*
GMSHS Scotland 2002
Testing Barriers 2002
GMSHS England 2003*
Testing Barriers 2003
GMSHS England 2004*
GMSHS England 2005*
GMSHS England 2006*
GMSHS England 2008*
GMSHS Scotland 2008
MYPC 2010

GMSHS England 2011*
GMSHS Scotland 2011
Gay Men's Survey 2011*
Gay press:

SM sex Study 2003

GMSS 2002

GMSS 2005

GMSS 2006

GMSS 2008

SMMASH 2012-2013
Online survey 2012-2013
GMSS 2014
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Prevalence of anal CLS with 1+ male partners (past year)

#In GMSHS England 2000-2013, the prevalence estimate pertains to men resident in London only.
® Binomial 95% confidence intervals using Wald test.
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2.5.3 Defining other key factors in the context of sexual behaviour among MSM

2.5.3.1 Defining recreational drug use
Recreational drug use refers to the use of chemical substances for leisure, to intentionally get
6highd, rather than medical purposes. Most drugs
fall into one of three categories: hallucinogens (affecting what one sees, feels, and hears,
including acid/ LSD), 6downer sd (andHreathingiintlgding hough't
cannabis/marijuana), and O&buppersd (afrmteecting speece

including methamphetamine/crystal meth, amphetamine/speed, ecstasy/E, cocaine/crack) (624)

2.5.3.2 Defining childhood sexual abuse and intimate partner violence
CSA is defined as sexual victimization perpetrated during childhood and adolescence, whether
perpetrated by caregivers, adults or peers 629 1pv is defined as violent behaviour, which is not
restricted to physical force but may also encompass emotional/psychological and/or sexual
harm, carried out by or directed towards a spouse or other intimate partner 626 one may be

either a victim or perpetrator of IPV, or both receive and carry out abuse with a partner™.

Many theories have postulated the mechanisms leading to IPV, both as a victim and

perpetrator, for which there are four main schools of thought: (i) psychoanalytic theories ©3***,

(ii) social theories ®**°*") (iii) cognitive behavioural theories ¢4 248560

, and (iv) family and
systems theories ©®*> %% 582 Texthox 4 provides a brief description of these theories. In
summary, although the theories are rooted in disciplines of varying perspective on social
phenomena, dysfunctional relationships formed with primary caregivers in early childhood and
the ameliorating effects of socio-economic advantage and social support are clearly pivotal

themes.

“I'n Johnsonoés categorization of I PV dynamics, violence
intimate terrorism, whereby one partner carries out abuse via a range of control tactics that are likely to
escalate over time in a cyclical pattern of abuse, remorse, pursuit, tension build-up and abuse (cycle of
violence theory), (ii) mutual violent control, whereby both partners are abusive and controlling, (iii) violent
resistance, whereby one partner is violent and the other responds in violent self-defence, or (iv) situational
couple violence, whereby one or both partners are abusive but the abuse is not attached to a pattern of
escalating control 527. Johnson MP. A typology of domestic violence. Intimate terrorism, violent
resistance, and situational couple violence. United States of America: Northeastern University Press;
2008, 528. Melander LA, Noel H, Tyler KA. Bidirectional, unidirectional, and nonviolence: a
comparison of the predictors among partnered young adults. Violence and victims. 2010;25(5):617-30,
529. Cycle of Violence: Women's Center. Youth & Family Services; 2017 [May 3rd 2017]. Available
from: http://www.womenscenteryfs.org/index.php/get-info/prevention/education/14-cycle-of-violence.
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Textbox 4: Theories predicting the onset and maintenance of IPV

84

Psychoanalytic theories

Object relations theory: Abuse and neglect in
childhood can manifest in adulthood as persistent
feelings of unworthiness, an inability to regulate
emotional responses, and a deep sense of rage as an
accompaniment to the enduring search to fulfil unmet
dependency needs. Some individuals develop complex
psychological defences necessary for survival, which
become highly integrated into one’s personality
structure, and may prevent individuals from recognizing
and avoiding abuse in adult intimate partnerships.

Attachment theory: abuse from a primary caregiver
results in insecure and anxious emotional ties
(attachments) between an infant and caregiver and
dysfunctional patterns of relating to the self and others
in future relationships.

Violence as trauma theory: if the brain’s limbic system
Is subject to an onslaught of violence induced trauma, a
survival technique called ‘psychological numbing’” may
be activated. Due to the inability to integrate memories
of abuse into the larger memory structure in this state,
violence is often repeated via re-enactment/alignment
with individuals who carry out abuse.

Social theories

Control theory: some individuals may
have a need to obtain and maintain
control and power within a relationship.
Various forms of abuse may be utilized in
order to achieve control, including
physical force and/or
psychological/emotional abuse.
Individuals who seek control/power, often
do not have strong attachments to
significant others and accordingly do not
fear negative reactions from others.

Resource theory: suggests an
association between wealth and
perpetration of physical violence.
Individuals with limited resources may be
more likely to resort to physical force to
exert control over partners, in the
absence of other means with which to
exert control.

Exosystem factor theory: in the context
of having grown up with an abusive
caregiver, stressful life events (i.e. job
loss) and substance use, may trigger
violent episodes towards an intimate
partner.

Social isolation theory: among child
abuse victims, the increased risk of adult
IPV perpetration associated with
economic disadvantage and life stressors
is thought to be ameliorated by social
support systems and community
cohesion, and thereby exacerbated by
social isolation.

Cognitive behavioural theories

Social learning theory: social
behaviours are learnt via the

observation and imitation of others,
predominantly those individuals seen
as ‘role models’ in one’s life. In the

context of IPV victimization and

perpetration, individuals may have
learnt to carry out or receive abusive

behaviours.

Behaviour genetics theory: among

individuals exposed to abuse in

childhood, the presence of certain

genes encoding aggressive
behaviour, may determine violent
expression towards an intimate
partner.

Reactive aggression: some

individuals are more prone to react
to negative life events with rage and

aggression, with an urge to hurt
others.

Learned helplessness: individuals
exposed to repeated abuse may lose
motivation to extricate themselves

from a violent situation, as they

develop a durable attitude that no

form of action on their behalf will

possibly produce a positive outcome.

Family and systems theories

Family systems theory:
combines elements from
psychoanalytic theories (the
relationship dynamic formed
with caregivers in early life),
social learning theory (the
observation and imitation of
role model behaviour), and
social isolation theory (the role
of community and social
networks).

Family life cycle theory: life
cycle transitions (i.e. divorce
and death) may stress the
family unit, leading to familial
dysfunction and increased risk
of IPV, depending on the
context of each partner’s family
history.

Microsystem factor theories:
stress placed on the time and
resources of a family (i.e.
having a disabled child) and
economic dependency on a
partner may increase the risk
of IPV.



2.5.4 Factors associated with CLS measures among MSM in the UK

Of the 68 UK studies identified in review (i), data was collected in 66 studies for age, 52 for
ethnicity, 30 for sexual identity, 53 for educational attainment, 28 for relationship status, 19 for
recreational drug use, and in ten studies for alcohol use (Table 2). A small sub-set of these
studies, some of which combined a number of repeated surveys (across different studies), have

investigated the association of these factors with common measures of CLS: nine studies for

age (118, 477, 482, 489, 509-512, 563), seven fOI‘ ethnICIty (482, 489, 496, 498, 499, 510-512), two fOI‘ Sexual Idel’]tlty
(509.510) aight for educational attainment 118 482 489, 496,509, 510,512, 863) ¢6,,r for relationship status

(482, 496, 510, 512 (478, 484, 487, 509, 511

) five for recreational drug use ) and two studies for alcohol use

(478,509 Table 46- Table 52 in Appendix section 11.7 presents all unadjusted and/or adjusted
associations of key socio-demographic and psychosocial factors with CLS measures (i) to (iii).

Findings are summarized below.

Report of CLS with one or more partners was found to be associated with younger age “#% 489,

(482, 496, 510) (511)

lower levels of education ©*?, being in an ongoing relationship , Substance use ,

(484)

and anabolic steriod use in unadjusted and/or adjusted analysis. However, other studies

(510, 511) (482, 489) 487) i

failed to find an association with age , education , and anabolic steriod use ¢

(496)

unadjusted analysis, or with education after adjusting for other socio-demographic factors.

Report of CLS with two or more partners was found to be associated with younger age “*# *""

612) 6% in unadjusted and/or

(509)

512.563) |ower levels of education ®*? and any recreational drug use

adjusted analysis. However, other studies failed to find an association with age and

(509) (512) 118,

education in unadjusted analysis, or with education (

563)

, as well as relationship status

, use of poppers (inhaled drug consisting of nitrites with euphoria-inducing effects) 609 or

(509) (118, 563) (509)

use of viagra after adjusting for socio-demographic factors and substance use

Report of CLS with a partner of unknown/sero-different HIV status was found to be associated

(563) (478)

with younger age , use of poppers before or

(78

, use of marijuana before or during sex

) and use of party drugs (ecstasy, LSD, amphetamine, and cocaine) before or
(478)

during sex

during sex in unadjusted and/or adjusted analysis. Other studies failed to find an

(509, 563) 509)

as well as use of any recreational drugs (509) iy unadjusted

(509) (509)

association with education

(509)

analysis, or with age , use of poppers , or use of viagra after adjusting for socio-

demographic factors and recreational drug use.

Of note, for each factor and across CLS measures, there was no pattern whereby studies that
failed to find an association had a smaller sample size (Table 46- Table 52 in Appendix section
11.7). A lack of statistical power does not appear to account for the lack of associations found in

some studies.
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482, 489, 496, 498, 510-512) (509, 510)

Ethnicity( , sexual identity , and alcohol use (including

6al ways/sometimes drunk on a¢ c®&%8wasnotéoundr i nki nc
be associated with measures of CLS in unadjusted and/or adjusted analysis. In one study (509)

an unadjusted association was observed between bisexual identity and CLS with two or more

partners in the past year, but this relationship disappeared after adjusting for socio-demographic

factors, frequency of gay scene use, and alcohol and drug use. Only two studies investigated

associations with sexual identity and alcohol use.

Of the 68 UK studies of sexual behaviour among MSM (if repeated surveys are considered as
separate studies), three collected data on depression (Table 2) #*%3%% %% 0f these three
studies, one, a GUM clinic sample in 1999 (N=122), investigated the association between
depressive symptoms and sexual risk behaviour. The results of this study were discussed in
review (). Ahi gher prevalence of depressive symptoms (H
among men who reported CLS with an unknown/HIV-positive status partner than men who did
not, in unadjusted analysis (see Table 1) @s8), Similarly, the association between CSA and
common measures of CLS has not been investigated, as measures of CSA have not been
explicitly collected. It was investigated whether sexual assualt and non-consensual sex in
childhood and adulthood was associated with CLS with one or more partners in the past year in
two studies (see Appendix section 11.7 Table 53) ©%59_ Both studies investigated unadjusted
associations only, one study finding that men who reported sexual assualt in childhood and/or
adulthood were more likely to report CLS ©*?, and the other finding no association with non-

(355

consensual sex ®*. No UK studies of sexual behaviour among MSM have collected data on

IPV (Table 2).

2.6 Discussion

2.6.1 Relationship between depressive symptoms and sexual behaviour measures
Of the 22 eligible studies identified in review (i), the majority (68%) found an association
between a measure of depressive symptoms and increased sexual risk behaviour #**%%® (or
HIV seroconversion (369)), including after adjustment for socio-demographic factors and
recreational drug use (366, 367, 369) Unfortunately, it is difficult to draw conclusions on the
maghnitude of the association given the various measures of depressive symptoms and sexual
behaviours investigated across different statistical methodologies. There does appear to be
some evidence to suggest that the association between depressive symptoms and sexual risk
behaviour is attenuated after adjusting for socio-demographic factors and substance use.
However, the number of studies which presented unadjusted and adjusted estimates was small
(N=3 (353, 366, 367)). Small sample sizes and a lack of statistical power may explain why an
association was not found between depressive symptoms and any measure of sexual behaviour

investigated in seven studies (346,347, 370373, 433) T\wo of these studies observed an unadjusted
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372

association which disappeared after adjusting for socio-demographic factors ®72), poly-drug use,

CSA, IPV, and sexual compulsivity ¢,

2.6.2 Theory of opposing associations between depression and sexual behaviour:
implications of prevalence of recent sex

The association between depressive symptoms and sexual behaviour did not appear to be

more consistently demonstrated in samples investigating certain measures of sexual risk-taking

or in samples with certain socio-demographic profiles (including HIV status, age, and ethnicity).

However, there was some evidence that the association was more consistently demonstrated in

samples where almost all men reported (recent) sexual intercourse compared to samples which

included a higher proportion of men who did not report (recent) sex.

Crepaz and Marksd theory of opposing associati ons
depression may result in increased sexual risk behaviour in some individuals and in others in

sexual inactivity due to lowered libido and interest in sex. Opposing trends may result in an

observed overall lack of association. In line with this theory, findings from review (i) suggest that

studies that did not separate MSM who were not sexually active from those having condom-

protected sex may have underestimated the effect of depression on condom-use. It is of note,

however, that only half of identified studies presented the prevalence of recent anal sex

(n=11/22) and different recall periods were utilized among studies that did.

2.6.2.1 Reasons for opposing associations between depression and sexual behaviour
Crepaz and Marks hypothesized that although the presence of moderate/chronic low-level
depressive symptoms may be associated with sexual risk-taking, acute or chronic symptoms
may have the opposite effect by reducing sexual interest and libido ®*?. They also made a case
for investigating an inverted U-shape relationship whereby the likelihood of engaging in sexual
activity decreases as depressive symptoms become more severe. In the cognitive model of
depression (see section 1.7.1.1), a total immersion of the personality in a full-blown major
depression is characterized by profound anhedonia (inability to feel pleasure in normally
pleasurable activities) and sleep and appetite disturbance 57,289 However, in the five studies
identified in review (i) that investigated categories of depressive symptom severity, the highest
level of depression was associated with increased reporting of CLS measures compared to

lower but still clinically significant levels of depression (°7 339 360, 365, 367:369)

It has also been suggested by Alvy et al 2011 362) 'in Project Mix, that the type of coping
mechanism employed by individuals with depression may determine the direction of
association. Some individuals with depression may be more likely to engage in escape coping
processes characterised by externalizing responses such as sexual risk-taking and substance

use. Other individuals with depression may be more likely to engage in alternative coping
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mechanisms characterised by internalizing responses, such as social withdrawal and sexual
inactivity. Collecting samples of men with certain behavioural profiles such as high levels of
sexual activity and drug use may therefore include only men who are more likely to react to
depression with externalising responses. This explanation of opposing associations was
described in the framework of the cognitive escape model. For a description of the theory of

cognitive escape, see section 1.8.3.4.

Further evidence for the different responses to depression theory described above, may come
from the internalizing-externalizing model. The internalizing-externalizing model is often used as
a theoretical framework for understanding the co-occurrence of psychosocial phenomena (565,
%9 In this model, internalization is defined as the expression of distress inwards. Internalizing
disorders include those of depression and anxiety. Externalization is defined as the expression
of distress outwards and disorders include attention deficit/hyperactivity disorder (ADHD),
antisocial personality disorder, and substance use disorders. Following this theoretical
framework, it has been suggested in genetic studies that: (i) the presence of certain genes
encoding impulse regulation and behavioural disinhibition may explain the co-occurrence of
sensation seeking, substance use, and ADHD ®87)  and (i) the presence of certain genesx"i may
confer risk for the co-occurrence of internalizing (in particular major depression) and
externalizing disorders such as substance use ®°7 %% %%573) |t has also been suggested that
environmental factors may confer risk for the co-occurrence of depression and externalizing

%) Therefore, depending on genetic/environmental predisposition, it is possible that

disorders
some individuals may cope with depression with more externalising responses, whereas, others

may cope with more internalizing responses.

2.6.2.2 Recruitment setting
Based on findings in review (i), there appears to be some evidence to suggest that recruitment
of men from certain settings, including sexual health clinics and possibly online, may elicit
samples with unique behavioural profiles. Among sexually active samples of men reporting a
high prevalence of CLS, the association between depressive symptoms and sexual risk

behaviour may be more likely to be observed. This does not necessarily mean that a sexual

xvi

This includes the serotonin transporter gene, serotonin 2A receptor gene, and dopamine D4 receptor
gene. 307. Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, Harrington H, et al. Influence of life
stress on depression: moderation by a polymorphism in the 5-HTT gene. Science (New York, NY).
2003;301(5631):386-9, 568. Sakai JT, Young SE, Stallings MC, Timberlake D, Smolen A, Stetler
GL, et al. Case-control and within-family tests for an association between conduct disorder and SHTTLPR.
American journal of medical genetics Part B, Neuropsychiatric genetics : the official publication of the
International Society of Psychiatric Genetics. 2006;141B(8):825-32, 569. Eley TC, Sugden K,
Corsico A, Gregory AM, Sham P, McGuffin P, et al. Gene-environment interaction analysis of serotonin
system markers with adolescent depression. Molecular psychiatry. 2004;9(10):908-15, 570. Mik
HM, Ehtesham S, Baldassarra L, De Luca V, Davidge K, Bender D, et al. Serotonin system genes and
childhood-onset aggression. Psychiatric genetics. 2007;17(1):11, 571. Lopez Leon S, Croes EA, Sayed-
Tabatabaei FA, Claes S, Van Broeckhoven C, van Duijn CM. The dopamine D4 receptor gene 48-base-
pair-repeat polymorphism and mood disorders: a meta-analysis. Biological psychiatry. 2005;57(9):999-
1003, 572. Rowe DC, Stever C, Chase D, Sherman S, Abramowitz A, Waldman ID. Two dopamine
genes related to reports of childhood retrospective inattention and conduct disorder symptoms. Molecular
psychiatry. 2001;6(4):429-33.
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health clinic or online sample has to be recruited in order to find an association. The recruitment
or analysis of men from the general population or from community/commercial gay venues may
be restricted so as to obtain a sexually active sample. For instance, among studies that
recruited men from community/commercial gay venues in review (i), compared to YMS ©47),
Dudley et al 2004%™, Sex and Love ®™”, and HONOR ©?, a number of studies including
EXPLORE ®¢73%9), Project MIX®%? and NHBS ©®®, restricted the recruitment of men to those
reporting recent anal sex. The latter studies found an association between depressive
symptoms and sexual risk behaviour. Furthermore, an association between depressive
symptoms and sexual risk behaviour was also found in a general population sample which
restricted the analysis to men reporting recent anal sex ®%) However, there may be implications
for intervention in understanding which sites may be more likely to consist of men of certain

behavioural profiles.

When investigating the 68 UK studies of sexual behaviour among MSM identified in review (ii),
the prevalence of CLS measures appeared to be higher in studies which recruited men from
sexual health clinics and online, compared to the general population and community/
commercial gay venues. These findings appear to reiterate those found in review (i). Given that
the primary purpose of attending sexual health clinics is to screen for HIV and other STIs, it
follows that the vast majority of attendees will be sexually active and have engaged in CLS.
Recruitment of MSM online compared to in gay venues, may produce samples of men who are
less likely to be affiliated to sexual minority communities and less likely to have been exposed to
health interventions. This may have implications for psychological functioning and sexual risk-
taking respectively. Findings from mostly U.S. studies in review (i), suggest that the association
between depressive symptoms and sexual behaviour may be more consistently demonstrated
in sexually active samples reporting a high prevalence of CLS. It is possible that this
relationship may also be observed among MSM recruited from GUM clinics and online in the
UK. The only UK study to investigate the association between depressive symptoms and sexual
5 This study

found an association between depressive symptoms and increased sexual risk-taking in

behaviour was conducted among a GUM clinic sample of 122 MSM in 1999 (

unadjusted analysis. Therefore, based on findings from review (i) and (ii), it may be that
targeted interventions in the UK addressing depression and sexual risk may be most effective in
a GUM clinic setting and possibly online. However, the UK, and European region as a whole,
still remains understudied. As stated in section 1.9, findings from the U.S. may not be
generalizable to a UK/European setting given the potential impact of the differing health care
infrastructure on treatment and prevalence of depression. Further studies investigating the

association between depressive symptoms and sexual behaviour are needed in the UK.
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2.6.3 Other factors associated with CLS measures among MSM in the UK: a comparison with

studies in other high-income countries

2.6.3.1 Socio-demographic factors
There appears to be some evidence to suggest that among MSM in the UK, younger age, lower
levels of educational attainment, and being in an ongoing relationship (for any CLS) is
associated with CLS measures including with multiple partners and partners of an
unknown/sero-different HIV status. However, associations with age and educational attainment
were not consistently demonstrated. Studies from other high-income countries, mainly the U.S.,
do appear to support evidence for an association of younger age and socio-economic

disadvantage with sexual risk behaviour “%* 747",

2.6.3.2 Psychosocial factors
Measures of recreational drug use were consistently associated with CLS measures across UK
studies. Associations with some individual drugs including poppers and Viagra, disappeared
after adjusting for use of other recreational drugs. It is of note that, 6 ¢ h e ms erecéntlyi s a
described phenomenon in the UK ®®%*) Chemsex is the intentional use of novel psychoactive
substances (usually one or more of mephedrone, gamma-hydroxybutrate/gamma-butyrolactone
[GHB/GBL] and methamphetamine) during or immediately before sex. Chemsex appears to
occur among self-identified gay men to stimulate sexual arousal and prolonged sexual
episodes. It typically occurs in private homes or commercial sex-on-premises venues such as
saunas or sex clubs and as a group sexual activity. Qualitative work (2013-2014) among a
volunteer sample of MSM suggests that serosorting practices are common among HIV-positive
men who engage in chemsex. At the same time, it suggests that a number of men whose last

HIV test was negative had unintentional CLS as a directresul t of O6chemd use.

The relationship between recreational drug use and sexual risk behaviour has also been

consistently and strongly demonstrated in studies of MSM from other high-income countries @97,

585-600) mainly the U.S. These include two separate literature reviews of drugs used in dance
clubs/ rave dubdrigs 63 pabl i sh @9%599)131@ a tecent @@ amalysis of
amphetamine-type stimulants (including methamphetamine and ecstasy) and HIV seropositivity
%) The association may be due to direct autonomic or central nervous system mechanisms
that increase arousal, decrease anxiety, and disinhibit sexual activity ©*"- %% Men may also
use substances strategically to induce a state of cognitive release and escape from rational self-
awareness, which then results in risk %737, Sexually-oriented settings on the gay scene may

397

present opportunities for drug-induced cognitive disengagement and sexual risk @97 Drug use

may become associated with sexuality through social learning of gay bars, clubs, and saunas

as settings where gay sexuality is sanctioned and celebrated (120)
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Although this data has not been collected in UK studies of sexual behaviour among MSM, two
meta-analyses of mainly U.S. studies, up to 2014, have investigated the association of CSA ©*¥
and IPV ©® with CLS and HIV seropositivity, both finding strong overall associations.

It is noteworthy, that among MSM (most studies conducted in U.S.) recreational drug use “* 3

358, 454,564, 606-609) ‘o5 (368:610) ang |PV €% has also been found to be independently associated
with depressive symptoms, including in a meta-analysis of studies up to 2013 ©*®. CSA has

also been linked to IPV ©* and substance use ©*¥

, and IPV to substance use in a meta-
analysis of studies up to 2013 ©®®. It has been suggested in syndemic theory that it is the
synergistic interactions of two or more co-occurring psychosocial health problems that
compound the risk of HIV infection among MSM & 12614 The hynothesized relationships in
this thesis are presented in a conceptual model in the next chapter (Figure 8). Of note,
recreational drug use, CSA, and IPV are considered to be possible confounders of the
association between depressive symptoms and sexual risk behaviour, and self-efficacy for

sexual safety is considered to be a possible mediator of this relationship.

2.6.4 AURAH and PROUD studies: implications for intervention in a UK setting

Data from the AURAH study and PROUD trial is investigated in this thesis. The methodologies
of these studies are described in detail in the next chapter. The AURAH study provides an
opportunity to examine the relationship between depressive symptoms on PHQ-9 and
measures of sexual behaviour among MSM attendees of GUM clinics across England from
2013-2014. The PROUD trial provides an opportunity to investigate this relationship among a
volunteer sample of MSM who were required to have reported CLS in the previous three
months and be of the opinion that they would have CLS in the next three months. Therefore, it
will be possible to conclude in this thesis, whether depressive symptoms are associated with
increased reporting of sexual behaviours linked to HIV and STI transmission, among current

samples of sexually active MSM in the UK. The thesis hypothesis is presented in section 1.9.1.

In Chapters 4 and 7 of this thesis, the prevalence of depression measures on PHQ-9 and
associated factors are investigated using data from AURAH and PROUD respectively. Findings
from AURAH and PROUD relating to the association of depressive symptoms with sexual
behaviour are presented in Chapters 5 and 8 respectively and are discussed in the context of
findings from this literature review. The potential mechanisms through which depression might
lead to CLS, for which there is a dearth of research in high-income countries, is examined in
Chapter 6. The potential implications of these findings for targeted interventions are discussed

in the final conclusion chapter of this thesis.

91



Chapter 3

3  Thesis methods

This chapter presents an overview of the data management tasks undertaken as part of this
thesis and the AURAH and PROUD study methods and selection of participants for analysis. In
addition, the definition of variables used in analysis and epidemiological concepts and the
statistical methodology employed in this thesis, are described. To conclude this chapter, the
methodological limitations of the AURAH and PROUD studies are discussed. Full details of the
AURAH study methods are presented in Appendix section 11.8 and of the PROUD trial
methods in Appendix section 11.9. These appendix sections contain detailed information on the
identification of the sample population, method of sample selection, sample power calculation,

questionnaire, statement of ethical approval, and data processing #7619,

3.1 Data management

At the time of starting this PhD (07/2014), data collection procedures for AURAH were complete
and baseline data collection was complete for PROUD. This section gives an overview of my

involvement in the data management of AURAH and PROUD.

Data cleaning and derivation of variables for the AURAH study was solely my responsibility. The
raw AURAH dataset was received in eight batches over a period of one year (July 2014-July
2015). During this year, | checked the data for errors and inconsistencies, including use of
automated data checking terms in Stata: 6 a s s‘eée)rmy)errors were corrected and attempts
were made to resolve inconsistencies by investigating the original individual scanned
questionnaires and defining rules for multiple responses and implausible combinations of
variables. A set of derived variables was created for analysis. Appendix section 11.8.5 (Table

58-Table 62) includes a detailed description of these processes.

The PROUD baseline and 12-month questionnaire datasets were received in Stata on
September 6" 2016. Following discussion with the MRC CTU team on November 2" 20186,
where | presented preliminary findings at the CTU team meeting, it was decided that data from
the 24-month questionnaire (n=333) should also be incorporated. This data was received on
December 16" 2016. The PROUD trial data has been managed by Dr Ellen White and Dr David
Dunn based at the MRC CTU. All data management procedures that | have carried out and are
relevant to this thesis are described in detail in Appendix section 11.9.5. These predominantly

involved dealing with inconsistent responses to sexual behaviour and variable derivation.
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3.2 Study methods/participants

3.2.1 The AURAH study methods

The AURAH (Attitudes to, and Understanding of, Risk of Acquisition of HIV) study is a cross-
sectional questionnaire study that recruited men and women from 20 GUM clinics in England.
Men and women were eligible for inclusion in the study if they met the following criteria: aged 18
years or over without diagnosed HIV. The questionnaire was only provided in the English
language. Clinic attendees were consecutively sampled. After five months of consecutive
sampling, it became clear that the proportion of the populations of interest (MSM and black
African men and women) was not reaching the targets set for analytic purposes. Accordingly,
sampling switched to disproportionate quota
recruit until the required proportion of the populations of interest were enrolled. Over the 17
month study period (June 2013 and November 2014) a total of 4380 eligible patients were
approached and asked to participate in this study. Of those approached, 3340 (76%) gave
consent to take part in the study by self-completing a confidential questionnaire that sought
detailed information on socio-demographic factors, health and well-being, lifestyle factors, HIV-
related information, and sexual risk behaviour. A description of all questions asked is presented
in Appendix section 11.8.4. The number of completed questionnaires finally collected was 2630
and thus, the response rate was 60% (2630/4380) of eligible patients approached and 79%
(2630/3340) of those who gave consent. Information on gender and clinic site was noted for all
GUM clinic attendees approached as part of the AURAH study. Information on HIV/STI testing
and results of HIV testing was collected from clinic records for all consenting study participants.
The possibility of response bias among all men and women who were approached and all those
consenting to participate was investigated in Appendix section 11.8.6.1 Table 63 and Table 64.
Findings appear to suggest minimal response bias. However, it was only possible to investigate
whether consent to participate and survey completion differed according to a very limited

number of factors collected (gender, clinic site, HIV/STI testing, and results of HIV testing).

3.2.2 AURAH study participants

3.2.2.1 Selection of MSM sample
This thesis focuses solely on MSM recruited for study participation, the remainder of the
AURAH study sample will not be investigated here. Men were included in the analyses
presented in this thesis if they met at least one of the following criteria: (i) reported being gay or
bisexual including other plurisexual identity labels: pansexual, omnisexual, open, queer, and
other identities that are not explicitly based on attractions to one sex/gender ©17 or (ii) reported

anal sex with a man in the past three months, or (iii) reported having disclosed to their family,

93

pur pc



friends, or workmates as being gay, bisexual, and/or attracted to men. In total, 1484 men were

defined as MSM, see Figure 5.

3.2.2.2 Restricting to men who reported recent sex
Crepaz and Marks authored the only meta-analysis which has included samples of MSM in an
assessment of the association between depressive symptoms and sexual risk behaviour ®*2.
As a result of this work, Crepaz and Marks suggested that there may be two opposing
associations of depressive symptoms. In some individuals, depression may result in increased
sexual risk behaviour and in others in lowered libido/interest in sex and sexual inactivity (see
section 2.4.4.1). Accordingly, assessment of this relationship may be problematic since
opposing trends can result in an observed overall lack of association. Findings from review (i) of
this thesis provide some support in favour of this theory of opposing trends (see section
2.4.5.4). Informed by these findings and as a result of the overall aim being to inform HIV
prevention in the UK, this thesis focused on the distinction between men who reported sexual
risk behaviour and men who were sexually active but did not report risk behaviour. Therefore,
only MSM who reported recent sex were included in the main AURAH analyses. However,
levels of depression among MSM who were not sexually active were also investigated, in order
to better understand the potentially complex relationship of depressive symptoms with sexual
behaviour. In line with findings from review (i) and (ii) of this thesis, the proportion of AURAH

GUM clinic attendees who did not report recent sex was small (N=144; 9.7%).

In order to acknowledge the inclusion of plurisexual identified men in our definition of MSM, men
were eligible for inclusion regardless of whether they reported recent anal sex with a man or
recent vaginal or anal sex with a woman. In total, 1340 MSM reported anal and/or vaginal sex in
the past three months, see Figure 5. Of note, Figure 6 presents the overlap between the three
inclusion criteria for MSM categorization (based on sexual identity, sexual behaviour, and
disclosure of sexual orientation) among a) all 1484 MSM and b) 1340 MSM reporting recent
sex. The vast majority of MSM investigated in this thesis, identified as gay or bisexual (including
other plurisexual identities), reported anal sex with a man in the past three months, and

reported having disclosed their sexual orientation to family, friends, and/or work colleagues.
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Figure 5: Inclusion criteria for MSM in the AURAH study

All individuals who .
participated in the AURAH Excluded:

Study (N=2630) Women n=676
Excluded:

Men who reported a straight/heterosexual
|} sexual identity (or had missing values for sexual
identity), did not indicate having had sex with a
man in the past three months and did not
indicate having disclosed to
family/friends/workmates that they were
gay/bisexual/attracted to men n=470

Eligible participants N=1954
men

Included in MSM?, N=1484:

Reported being gay (n=1313) or bisexual
(n=131) & other plurisexual identities not
based on attractions to one sex/gender
(n=10)

Or

Reported anal sex with a man in the past 3
months (additional n=12)"

Or

Reported having disclosed to their
family/friends/workmates as
gay/bisexual/attracted to men (additional
n=17)°

Included in MSM reporting recent sex?
N=1340:

Reported being gay (n=1190) or bisexual
(n=117) & other plurisexual identities not
based on attractions to one sex/gender
(n=10)

Or

Reported anal sex with a man in the past 3
months (additional n=12)°

Or

Reported having disclosed to their
family/friends/workmates as
gayflgisexualfattracted to men (additional
n=9)

95



“0f note, one man ticked the ‘other’ sexual identity box and stated “Straight but occasionally play with
men”. This man reported no to having had sex with a man in the past three months and did not
respond to the question concerning having disclosed being gay/bisexual/attracted to men, to
family/friends/workmates. This man was coded as ‘straight’ in the analysis; however, given his
statement he was included in the MSM category. This was deemed the most appropriate decision;
which does not affect the main analysis among MSM who reported recent sex, since this man did not
report recent sex with a man or woman.

®The maijority of these men reported their sexual identity to be straight/heterosexual (n=8). The
remaining men did not respond to the sexual identity question (n=4).

© Almost all of these men reported their sexual identity to be straight/heterosexual (n=16). One of
these men did not respond to the sexual identity question.

4 0of note, two additional men were included who identified as heterosexual and wrote a note
specifying having/had sex with men. These men reported vaginal sex with a woman in the past three
months.

® All of these men reported their sexual identity to be straight/heterosexual.

Figure 6: Intersection of inclusion criteria for MSM in the AURAH study

a) N=1484 MSM 54

1%

9%

1*
0%

Identified as gay or bisexual
Disclosed to family/friends/workmates as gay/bisexual/attracted to men
Reported anal sex with a man in the past three months

* One man specified AStraight but ‘wander&igurednal |y
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b) N=1340 MSM reporting recent sex 54

1%

15"
1%

Identified as gay or bisexual
Disclosed to family/friends/workmates as gay/bisexual/attracted to men
Reported anal sex with a man in the past three months

* Reported sex with a woman in the past three months.

3.2.2.3 Diagnosis of HIV, socio-demographic characteristics, clinic site, and reasons
for attendance

Overall, 1112 of 1484 MSM (83.1%) had an HIV test on the day of the AURAH questionnaire.
Four men tested HIV-positive (0.3% overall), all of whom were included in the 1340 MSM who
reported recent sex. These HIV-positive men were retained in the sample for analyses, as they
were not diagnosed with HIV at the time of questionnaire completion. The socio-demographic
factors investigated in this thesis are defined below in section 3.3.5. The prevalence of these
socio-demographic factors is presented in Chapter 4 (Table 5). Briefly, of the 1340 MSM, 89%
identified as gay, 10% as bisexual or another plurisexual identity label, and 1% as straight.
Eighty-two percent of men were of white ethnicity; median age was 31 years. Overall, 57% were
born in the UK, 67% had a university degree, and 76% were attending a clinic in London. In
London, a large proportion of men were recruited from 56 Dean Street clinic (n=478) and the
Mortimer Market Centre (n=240). Outside of London, a large proportion of men were recruited
from a clinic in Brighton (Claude Nicol Centre, n=173) (see Appendix section 11.8.1 Table 54).
The majority of men (68.1%) reported attending the clinic for a routine screening test. A small
number of men (N=154) specified reasons other than routine screening, getting a symptom
checked or treated, and getting contraception or contraceptive advice. These other reasons
included: clinical trial (n=50), Hepatitis B vaccination (n=41), PEP (get/follow-up) (n=32),

collecting results/treatment (n=17), and counselling/information (n=3).
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3.2.3 The PROUD trial methods

The PROUD trial (Pre-exposure Option for reducing HIV in the UK) was a multi-centre, open
label RCT, at 13 GUM clinics across England ®0) evaluating the benefit of PrEP as part of a
package of HIV risk reduction interventions for HIV-negative gay men. Recruitment took place
between November 2012 and April 2014, and participants had the opportunity to remain in
follow-up for at least two years. Men, and transgender women™", aged 18 years or older who
were attending one of the recruiting clinics for a routine visit and reported CLS on more than
one occasion with a man in the past three months, were asked if they were interested in PrEP,
and if so were provided with information sheets on the PROUD trial. Posters and electronic
screens in participating GUM clinics, advertisements on social media, and distribution of
business cards and leaflets by community organizations during outreach activities were also
used to promote the study. Individuals who were interested in the study could download the
information sheet from the study website. Individuals from clinic and non-clinic recruitment were
eligible for inclusion if at the enrolment visit, they had an HIV-negative test result, reported anal
CLS with a man on more than one occasion within the past three months, and reported that
they were likely to have anal CLS with a man in the next three months. A total of 544 men
underwent randomization; 275 to the immediate arm and 269 to the deferred arm. Given the
nature of the non-clinic recruitment, it was difficult to determine the response rate of all eligible
men. Of note, deferral of PrEP was initially set until the 12 month point, however, an
unexpectedly high incidence of HIV observed during the deferral period (9.0 per 100 person-
years, 90 Cl: 6.1, 12.8), led to a recommendation from the Trial Steering Committee in October

2014 that all participants should be offered PrEP ©?.

The PROUD trial collected information on socio-demographic factors, lifestyles, health and well-
being, and sexual behaviour at baseline. A similar version of the questionnaire, excluding socio-
demographics and including psychosocial factors, was given to participants on an
approximately annual basis thereafter; the 12-month questionnaire was completed between
November 2013 and June 2015 and the 24-month questionnaire was completed between
November 2014 and June 2016. A description of all questions asked is presented in Appendix
section 11.9.4.

Xvii

Of note, transgender women were included in PROUD eligibility. In total, three transgender women
enrolled in PROUD. Of these three women, none identified as transgender on the baseline questionnaire.
Questions on gender identity were not asked about on the follow-up questionnaires (anecdotal information
from Dr Mitzy Gafos, social science lead on the PROUD team). For simplicity sake, PROUD participants
arereferredt o as Omend throughout this thesis.
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3.2.4 PROUD trial participants

Figure 7 shows the inclusion of men in analyses presented in this thesis. Overall, 540 men
completed a questionnaire at baseline. Only data from men who remained HIV-negative at the
time of filling out the follow-up questionnaire was analysed at the 12- and 24-month time-points,
since this thesis focused on men at risk of HIV acquisition. This included 410 HIV-negative men
who completed a 12-month questionnaire and 333 HIV-negative men who completed a 24-
month questionnaire. Of the 130 men who did not contribute data for analysis at month-12, 124
did not complete the follow-up questionnaire, of whom 20 had received an HIV-positive
diagnosis since baseline. The remaining six men completed a 12-month questionnaire but were
diagnosed with HIV at or before the follow-up visit and were excluded from analysis™". An
additional 103 men did not complete the 24-month questionnaire. Of these men, two had

received an HIV-positive diagnosis since the 12-month questionnaire.

Due to the loss of individuals completing behavioural questionnaires at follow-up, see Figure 7,
it was deemed important to investigate whether depression, as well as socio-demographic
factors, was associated with loss-to-follow-up. This was in order to determine the possibility of
response bias. There was no difference between men with depressive symptoms and men
without symptoms at baseline in terms of completing the 12-month questionnaire (22.5% vs.

2 4. 2 Y%est pe0.780) and at the 12-month questionnaire in terms of completing the 24-month

questionnaire ( 2 7 . 1 % v s 2 tesEp40.782% Findings were similar when stratifying by trial

arm, for 12-month questionnaire completion (i mme di at e ar m [ 2stp=0.648]s .

deferredarm[ 20. 0% v s Z.testio..494%and 24-month questionnaire completion

(i mmedi ate arm [ 2°t.e8% ws=0.2521.98%; deef err étstar m
p=0.934]). At baseli ne,2te;stq»qD.ﬁ)Oj)emenwm)were(b[)rﬁiﬂtﬁe year s|]

UK and BAekt p=0.01%), and men who reported a non-university degree level of
educ at’iest p=0.008) were less likely to complete a 12-month questionnaire. The
association with age and UK born/ethnicity was only present among men randomized to the
immediate PrEP arm. The association with education was only present among men randomized

to the deferred arm.

i 1n total 26 study participants received an HIV-positive diagnosis after baseline questionnaire
completion, 21 men in the deferred arm and five men in the immediate group. Three men, one in the
deferred and two in the immediate arm, had a reactive HIV antigen-antibody test result but non-reactive

point-of-care test result at baseline, and were not aware of their status at this time.
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Figure 7: Inclusion of PROUD participants for data analysis at each time-point

N=544 men randomized

Excluded (N=4)

)« Fourmen had no baseline
questionnaire®

N=540 men with complete
baseline data

Excluded (N=130)
o 124 men had no follow-up

_ . questionnaire
N=410 men vith complete o  Six men tested HIV positive
baseline & 12-month data atlbefore the follovi-up
questionnaire visit”

Included (N=26)

¢ 26 men with haseline but no
12-month questionnaire

N=333 men with complete ~ [€
baseline & 24-month data
| Excluded (N=103)

o 103 men had no follow-up
questionnaire

? Four men were identified who had been randomized but had not completed a baseline

questionnaire.

"Six men were identified who acquired HIV before or at the time of the 12-menth questionnaire
completion. Whether these [atter men were aware of their HIV test result at the time of completing the
survey is not possible to deduce, and as such all of these six men were excluded from further

analyses.

3.2.4.1 Socio-demographic characteristics
Information on socio-demographic factors was collected at baseline of the PROUD trial. The
socio-demographic factors investigated in this thesis are defined below in section 3.3.10. The
prevalence of these socio-demographic factors is presented in Chapter 7 (Table 22). Briefly,
96% of men identified as gay, 3% as bisexual or another plurisexual identity label (one man

identified as queer), and 1% as straight. Eighty-two percent of men were of white ethnicity;
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median age was 35 years. Overall, 60% were born in the UK, 61% had a university degree, and

69% participated at a site in London at baseline.

3.3 Definition of variables

3.3.1 Variable definitions in the AURAH study

3.3.2 Symptoms of depression and other mental health disorders

This thesis focuses on clinically significant depressive symptoms assessed using a symptom
guestionnaire and categorised using a cut-off point, but it also investigates depressive symptom
severity, two criteria-based depressive syndromes, and self-report of receiving treatment for
depression, as well as briefly examining GAD, and suicidal ideation/self-harm. The definition of

these measures is described in detail below.

3.3.2.1 Measures of depression on PHQ-9 based on standard algorithms
The PHQ-9 is a nine-item screening tool based on the Diagnostic and Statistical Manual of
Mental Disorders version four. The internal consistency of items on the PHQ-9 has been
described in detail in Textbox 3. The PHQ-9 was used to measure the prevalence of clinically
significant depressive symptoms in AURAH and PROUD. In the PHQ-9, participants are asked
to rate how often over the past two weeks they have been bothered by nine specific problems

(Textbox 5).(443) A depressive symptom score is generated by summing responses for each

qguestion coded as follows: 6énot at all é6,a0d), 6se\
6nearly every daydé (3), resulting i n.Canoteant al scor
thisthesis,a mi ssing response was included i n Thehe 6not

handling of missing data is discussed in section 3.3.11 below. The depressive symptom score is
categorized as follows: No symptoms of depression/minimal (0-4), mild (5-9), moderate (10-14),
moderately severe (15-19), and severe (20-27). A cut-off point of 10 or greater is considered a
Oyelfllawg 6 o n9, tb imdicat®ap@ssible clinically significant depressive condition. This
is the most commonly used measure of depression based on the PHQ-9, and was the main
measure of depressive symptoms investigated in this thesis. Questionnaire-based measures of
depression may be limited in that they do not encompass a full evaluation of symptoms by a
mental health professional. However, in a validation study when the distribution of PHQ-9
scores were investigated according to depression diagnostic status in U.S. primary care and
obstetrics/gynaecology patients interviewed by a (blinded) mental health professional, the vast
majority of patients (93%) with no depressive disorder had a PHQ-9 score less than 10, while
88% with major depression had scores of 10 or greater 443 additional validation studies have

been conducted, all of which have reported similar findings, across geographical locations (444,

618-627)
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A diagnostic algorithm for a major depressive syndrome was defined as a total score of at least

five Opositived responses, including either quest
qguestion 9, a O6positived response twhaasn dhedlifn etdh ea sd
or O6nearly every day6é. For question 9, a 6épositi\
6several daysd 7 Admgnosic agorithm foremajorlaryd other depressive
syndromes (dysthymia, seasonal affective disorder, bipolar disorder) was defined as a total
score of at least two O6positived resp®nses, incl
Of note, following the nine problems presented on the PHQ-9, AURAH participants were asked
6l f you were bothered by any of these probl ems, I
your work, take care of things at home, or get al
Textbox 5: PHQ-9 and GAD-7 scales
Depression and anxiety measures
PHQ-9 scale 1. Little interest or pleasure in doing things
2. Feeling down, depressed, or hopeless
3. Trouble falling or staying asleep, or sleeping too much
4. Feeling tired or having little energy
5. Poor appetite or overeating
6. Feeling bad about yourself-or that you are a failure or have let yourself
or your family down
7. Trouble concentrating on things, such as reading the newspaper or
watching television
8. Moving or speaking so slowly that other people could have
noticed/being so restless that it is hard to sit still
9. Thoughts that you would be better off dead, or of hurting yourself in
some way
GAD-7 scale 1. Feeling nervous, anxious or on edge
2. Not being able to stop or control worrying
3. Worrying too much about different things
4. Becoming easily annoyed or irritable
5. Trouble relaxing
8. Being so restless that it is hard to sit still
7. Feeling afraid as if something awful might happen
3.3.2.2 Receiving treatment for depression
Participants were asked whether they were receiving medical treatment or therapy for
depression, and/or for any other mental health condition. Participants were also asked whether
they had ever been told by a doctor that they have a mental health condition and, if so, to
specify their condition. Finally, participants we
own state of EuwablLt5D (questidnaayreédon benlth-related quality of life (628));
one of the five domainsisanxi et y/ depression with the foll owing
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anxious or depressedd, 06l am moderately anxious
d e p r e sFerahd Measure of treatment for depression and anxiety/depression on EuroQoL

5D, a missing response was included in the no treatment and no anxiety/depression categories.

3.3.2.3 Generalized anxiety disorder
The GAD-7 scale is a standard seven item questionnaire used to measure symptoms of anxiety,
with response options for each symptom: not at all (0), several days (1), more than half the days
(2), and nearly every day (3) (Textbox 5) ©*. In this thesis, a missing response was included in
the 6not at all 6 c &ltheughahe GADNI wasoriginallg dewelopedto f O .
diagnose GAD, it also has good sensitivity and specificity as a screening tool of panic disorder,
social anxiety disorder, and post-traumatic stress disorder (PTSD) ®*%. An anxiety symptom
score was generated by summing responses for each of the seven questions. The standard
definition of a total score of O10 (from potenti e

the PHQ-9,acutof f point of 10 or greater /s considered

3.3.2.4 Suicidal ideation/self-harm
Suicidal ideation/self-harm, referred to as suicidal ideation for simplicity throughout this thesis,
was defined as a positive response to the final PHQ-9 question:6 Thought s that you w
better off dead, or of .Padicipartsrwgre gomsideresl tokcfeeni n s o me v
positive if theyagadwebdbmdr ésehamabraddr ltheevdarnyy dda

question.A mi ssing response was included in the 6not

3.3.3 Sexual behaviour measures

Eight sexual behaviour measures were considered for analysis: six were related to CLS
(regardless of the sex of the partner) and two were related to partner numbers. Participants
were asked questions about anal and vaginal sex in the past three months. Four measures of
CLS (anal or vaginal) in the past three months were defined:

i) CLS with one or more partners
ii) CLS with two or more partners
iii) CLS with at least one unknown and/or HIV-positive status partner (excludes men

who reported no partners of unknown HIV status and only one HIV-positive CLS
partner who was a long-term partner and with whomthey6t hought oft he r i s ks
catching HIV were low because their partner was takin g AR T 6

iv) Receptive CLS with an unknown HIV status partner
Measure (iv) included men who reported always being the receptive partner and those who

reported being sometimes the receptive and sometimes the insertive partner. Only men who

reported that they did not know the HIV status of any of their partners could be included, as for

103



those who reported knowing some or all of their j
distinguish whether this was the HIV-positive partner with whom the participant had insertive or

receptive CLS. Furthermore, it is of note that although measure (i) CLS with one or more

partners was investigated in this thesis, it is acknowledged that CLS should not in itself be

pathologized since the act of CLS will often occur within the context of loving and mutually

supportive relationships, and that strategies may also be used to try and reduce any perceived

risk of HIV transmission. The limitations of investigating measure (i) in the context of STI/HIV

transmission, are discussed in Chapter 5.

Participants were asked whether they had been diagnosed with an STl in the past year.
Although the site of infection was not specified, a rectal STI diagnosis was defined as report of
one of four bacterial infections: (i) gonorrhoea, (ii) chlamydia, (iii) syphilis, or (iv) LGV. As
described in section 1.2.3, rectal STIs and their treatment have important implications in the
control of HIV and are often taken as a proxy measure for CLS. Participants were asked about
the diagnosis of genital herpes and as such HSV was not included as part of the definition of

rectal STIs.

Finally, PEP use in the past year, having eleven or more new sexual partners in the past year,
and group sex (sex with more than one person on the same occasion) in the past three months,
was also ascertained. For each of the measures described above, a missing response was

included in the no CLS or no high partner number category.

3.3.4 Self-efficacy for sexual safety and reasons for non-condom-use

The following statement was used to measure self-e f f i ¢ a ¢ ynfideut that, fif eweant to,d o

can make sure a condom is used during sex with ar
strongly agreed with this statement this was considered to indicate high self-efficacy for sexual

safety; all other responses (tend to agree, tend to disagree, strongly disagree, undecided/no

opinion/not relevant to me, and missing) were not considered to indicate high self-efficacy. This
categorisation was chosen for high self-efficacy for sexual safety due to the very high proportion

of participants who agreed with this statement, therefore, it was believed appropriate to

separate participants who specified 6tend to agr e

Participants were also asked the degree to which they agreed withth e f ol | owi ng st at er
find it difficult to discuss condomusewi t h any new sexual partner 6. | f
to or strongly) with this statement, this was considered to indicate difficulty in negotiating

condom-use. All other responses (tend to disagree, strongly disagree, undecided/no opinion/not

relevant to me, and missing) were not considered to indicate difficulty in negotiating condom-

use.
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Men were also asked reasons for non-condom-use, for which the following options were given

(oneor more could be chosen): O6Didnét think about
6Dondét | i ke using condoms or itds more enjoyabl e/
want to use a condomdcondénFusddt, WrGah Way ertwas udeefsheu s s
influence of alcohol or drugsdéd, and oO6Di fficult f

using a condomb.

3.3.5 Other covariates

The other (self-reported) variables investigated in Chapters 4 and 5 include:

Age group in six categories: <25, 25-29, 30-34, 35-39, 40-4 4 , or 045 vyears

- Country of birth and ethnicity: UK born & white ethnicity, UK born & BAME (black,
Asian, and minority ethnicity), non-UK born & white ethnicity, or non-UK born & BAME

- Study region: London, South, or Midlands/Yorkshire and the Humber (the study clinics

within each region are presented in Appendix section 11.8.1 Table 54)
- Education: educated to university degree level or not (including a missing response)

- Employment status: employed full- or part-time or other (unemployed, student,

permanently/temporarily sick, looking after home, retired, other, or a missing response)

- Financial hardship: having enough money to cover basic needs (e.qg. for food and

heating) all of the time, most of the time, or none/some of the time

- Housing status: home-owner, renting (private or council), or unstable/other (homeless,

temporary accommodation, staying with partner, friends, family, or other)

- Sexual identity: gay, bisexual (including other plurisexual identities that are not explicitly

based on attractions to one sex/gender (617)), or straight/heterosexual

Men, who did not select the &Gtraight/heterosexualéoption when asked about their sexuality,
were asked 6what proportion of the following gr ol
attracted men?d T elosgfanaly (o) driends and (iii)dverkmates. Response
options for each group included: all/almost all, >half, half, <half, and few/none. Five variables
regarding disclosure of sexual orientation were derived.
- Disclosure of sexual orientation to close family: all/almost all, some (<half, half, or

>half), or few/none
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- Disclosure of sexual orientation to friends: all/almost all, some (<half, half, or >half), or
few/none

- Disclosure of sexual orientation to workmates: all/almost all, some (<half, half, or >half),
or few/none

- 00utd6 to all/ al most aandclogerfamiy:raifaimostaliorieks c ol | eag
(including a missing response)

- 60utd to few/ no fr,anddabesfamilywfew/none oraniore @eauwglingeas

missing response)

- Relationship status: ongoing relationship with a partner (wife or civil partner or
girlfriend/boyfriend) or not (including a missing response)
Based on a modified version of the Duke-UNC Functional Social Support Questionnaire ©*,
participants were asked the level (as much as | would like; almost as much as | would like;

some, but would like more; less than | would like; much less than | would like) at which they

received the following help/support from other pe
meé, o6l get |l ove and affectionbé, o6l get chances t
probl emsdé, 6l get invitati ornspeooplgeod ,houandandl dge tt t

s i ¢ k iTie réspodsé options were coded as 1 to 5, starting with as much as | would like
(coded as 1). The total score across the five questions for each participant was generated. A
total score of 5-10 was coded as 5 (low levels of a supportive network), 10-15 as 4, 15-20 as 3,
20-24 as 2 and 25 as 1 (high levels of a supportive network).

- Supportive network: social support score based on a modified version of the Duke-UNC

Functional Social Support Questionnaire; 1 (highest), 2, 3, 4, or 5 (lowest) 3"
- Regular smoking: current cigarette smoker or otherwise (including a missing response)

Participants were asked the first two questions of the WHO AUDIT-C questi onnaire: (i
often do you have a drink that containmeyoal cohol ?¢
drink on a typical d aAn aleohokuse sgore was@enerated byisumiming g ? 6
responses for each question. Question (i) was cocC¢
6024 times per -3madantnheé (p2e)r, k2 ktoi H89 ,peamdweekd (4).
coded as Rol(Ows(-68BL1L(-8p, (Byoland (4). Tae total s
possible range from 0 to 8 €32 Gijven that the AUDIT-C guestionnaire incorporated a third
question (how often have you had 8 or more units if male on a single occasion in the last year),
which was not included in AURAH, a total score of less than six (instead of less than five) was
considered to indicate lower risk drinking and a score of six or more (instead of five or more)
was considered to indicate higher-risk drinking in this thesis.

- Higher-risk alcohol consumption: higher-risks cor e of 06 or |l ower ri sk

consumption score of <6 (including a missing response to both questions (i) and (ii))
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All participants were asked to report whether they had used recreational drugs in the past three
months and, if so, to select which drug or drugs from the following list of 18 options; acid,
lysergic acid diethylamide (LSD), or magic mushrooms (all grouped as psychedelics); anabolic
steroids; cannabis (marijuana, grass); cocaine (coke); crack; codeine; crystal meth
(methamphetamine); ecstasy (MDMA or E); GHB (GBL or liquid ecstasy); heroin, ketamine (k);
khat (chat); mephedrone; morphine; opium; poppers (amyl nitrites); speed (amphetamine);
erectile dysfunction drugs (Viagra); and other (whereby participants were asked to specify the
drug). Other drugs specified were coded to the above categories where appropriate (in most
cases participants specified one of the drug options under a different or street name).

- Number of recreational drugs used in the past three months: none (including a missing
response), 1,2-4, or O5

- Poly-drug use: use of three or more recreational drugs or not (including a missing
response)

- Chemsex-associated drug use™: use of at least one psychoactive substance that is
commonly used before/during sex (crystal methamphetamine, mephedrone or
GHB/GBL®"®%) or not (including a missing response)

- Club-drug use™: use of at least one club-drug (mephedrone, GHB/GBL, ketamine,

cocaine or ecstasy/MDMA) or not (including a missing response)

The specification of variables in Chapter 6 differs slightly. These variables are described in
Chapter 6 section 6.2.3.1.

3.3.6 Variable definitions in the PROUD trial

3.3.7 Symptoms of depression
The definition of PHQ-9 depression measures, including suicidal ideation/self-harm, is
described in detail in section 3.3.2. Information on symptoms of anxiety was not collected as

part of PROUD questionnaires.

** There may be other drugs that are used for chemsex, including Viagra, ketamine, ecstasy, cocaine,
poppers, and alcohol, but these drugs do not cause the same degree of sexual disinhibition nor the same
amount of harm that is possible with crystal methamphetamine, mephedrone and GHB/GBL (based on
anecdotal report from David Stuart, the substance use lead at 56 Dean Street, 18/09/2015).

™ This measure was developed in consultation with David Stuart, the substance use lead at 56 Dean
Street (18/09/2015). At this time, these drugs were thought to be most commonly used by gay men on the
clubbing scene, based on interviews conducted by David Stuart with over 1500 MSM seeking support from

ChemSex c¢clinics at 56 Dean Street, and anecdot al repor
at the charity London Friend, as relayed by David Stuart. Although it was thought to be of interest to
i nvest i gdartueg ducslewdb, it i s ac kn o wvdéakoficgossebver betiveer club-drugs e i s a

and chemsex-drugs. Therefore, these measures are not compared in any way throughout this thesis, but
rather examined together as measures of drug use which may be relevant to MSM in the context of HIV
prevention research. Furthermore, it is also acknowledged that trends in club-drug use may have changed
since the conception of the club-drug variable in 2015.
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3.3.7.1 Receiving treatment for depression
At the baseline visit men were asked by study staff to note down any medication they were
taking. | identified all men who specified that they were taking a medication that has been
licensed for treatment of depression. Two members of the PROUD trial team (Professor
McCormackand Dr White) independently reviewed partic
that all appropriate treatments specified had been identified. Responses included; amitriptyline,
bupropion, sertraline, citalopram, duloxetine, escitalopram, fluoxetine, mirtazapine, sertraline,

venl afaxine, as well as o6éantidepressantdé and Oser

3.3.8  Sexual behaviour measures
Ten sexual behaviour measures were considered for analysis: seven were related to CLS and
three were related to partner numbers. PROUD trial participants were asked about the number
of partners (any and new) with whom the participant had anal sex in the past three months, with
how many of these partners a condom was used and whether the participant was the insertive
or receptive partner, as well as information about the most recent episode of anal sex and
knowledge of partner HIV status. Five measures of CLS in the past three months were defined:
® CLS with at least two receptive and/or insertive CLS partners (of note, this measure
is phrased in such a way to acknowledge the difficulty in distinguishing whether
men who reported one receptive CLS partner and one insertive CLS partner [n=61
at baseline, n=37 at month-12, and n=29 at month-24] were referring to the same
partner or two different partners)
(i) CLS with at least five receptive and/or insertive CLS partners (derived due to the
very high proportion of men reporting at least two CLS partners)
(i) CLS with at least one partner with whom they knew were HIV-positive but did not
know whether treatment was being taken
(iv) Receptive CLS with an HIV-positive partner not known to be on treatment

(V) Last CLS with an unknown/HIV-positive partner not known to be on treatment

At baseline, participants were asked whether they had been diagnosed with an STl in the past
year. A rectal STI diagnosis was defined as report of one of four (rectal) bacterial infections: (i)
rectal gonorrhoea, (ii) rectal chlamydia, (iii) syphilis, and (iv) LGV. Furthermore, at baseline self-

reported PEP use in the past year was also ascertained.

The three measures of partner numbers included:

0] Ten or more new anal sex partners in the past three months
(i) Receptive anal sex with ten or more partners in the past three months
(iii) Group sex in the past three months (collected as part of the 12- and 24-month

questionnaires only)
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Of note, for each of the measures described above, a missing response was included in the no
CLS or no high partner number category. Although it was originally planned to investigate HIV
and STl incidence, and PrEP adherence, it become clear that collection of this data was not

sufficient/the sample size was too limited to allow for meaningful analysis.

3.3.9 Self-efficacy for sexual safety and reasons for non-condom-use

At the 12- and 24-month follow-up, men were asked the extent to which they agreed or

disagreed with a series of statements on condom-use and sexual satisfaction. The following
statement was used to measure self-efficacy:6 The sex | have is al ways
b e b a participant strongly agreed with this statement this was considered to indicate high self-
efficacy for sexual safety, all other responses (agree, disagree, strongly disagree,

neural/uncertain, and missing) were not considered to indicate high self-efficacy. Participants

were also asked the degree to which they agreed with the following statement: 6 I f i nd it
say 6nobd t o sleayparticipadtdisagreéed (disagreedr strongly disagree) with this
statement they were considered to indicate difficulty in saying no to unwanted sex, again all

other responses (agree, strongly agree, neutral/uncertain, and missing) were not considered to

indicate difficulty in saying no to unwanted sex. Of not e, although oneds abil

unwanted sex is a component of self-efficacy for sexual safety, one may theoretically have high
self-efficacy for sexual safety (i.e. always have sex that is as safe as one wants it to be) but

difficulty in saying no to unwanted sex. Finally, participants were asked the degree to which they
agreed with the following statement: 61 am happy wifagartioipgnt dsagreedl i f e 6
(disagree or strongly disagree) with this statement they were considered to indicate being

unhappy with their sex life. All other responses (agree, strongly agree, neutral/uncertain, and

mi ssing) were not considered to indicate unhappir

Men were also asked reasons for non-condom-use, for which the following options were given

(andoneormor e coul d be chosen): 61 donét | ike using ¢

condoms 6, 6Condoms werenot di s

c
ot her partnersé, ONeither of wus had any o6¢omwasms?d,
0 t he

under the influence of al cohol 6, o1 was under

faithful to med, oO0lt is more enjoyable without

ussedb©o, 6We donot

a

condomsd (only aske-dpqgiure stth e naaran u &ls )f alnldow Ot her 6.

3.3.10 Other covariates

The other (self-reported) variables investigated in Chapters 7 and 8 include:

- Age group in six categories: <25, 25-29, 30-34,35-39,40-4 4, or O45 year s
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Baseline only;

- Country of birth and ethnicity: UK born & white ethnicity, UK born & BAME (black,
Asian, and minority ethnicity), non-UK born & white ethnicity, or non-UK born & BAME

- Study region: London or outside London
- Education: educated to university degree level or not (including a missing response)

- Employment status: employed full- or part-time or other (unemployed, student, retired,

other, or a missing response)

- Sexual identity: gay, bisexual (including other plurisexual identities that are not explicitly

based on attractions to one sex/gender (617)), or straight/heterosexual

- Relationship status: ongoing relationship with a partner (wife/husband or civil partner or

girlfriend/boyfriend) or not (including a missing response)

- Higher-risk alcohol consumption based on the first two questions of the WHO AUDIT-C
questionnaire (632) (questions and scoring are described above in section 3.3.5): higher-
riskscore of O6 alcohdl aomsemption scarekof <6 (including a missing
response to both questions). Of note, the response options included in PROUD for the
frst WHO AUDIT-C question (6How often have you had a
|l ast 90 days?06) were 1 frequency | ower than t
instance, 62 or 3 times a mont ladh di Motnead oaf to

weekd instead of @& thdéradoredossibleniwatsthe higheraiskk 6 .

alcohol consumption variable examined in PROUD constitutes a different measure to

that investigated in AURAH, whereby the prevalence may be slightly overestimated in

PROUD. The potential difference in measures is discussed in the limitations section of

PROUD results chapters.

All participants were asked to report whether they had used recreational drugs in the past three
months and, if so,toselect whi ch drug or drugs from a |ist of
section 3.3.5).
- Number of recreational drugs used in the past three months: none (including a missing
response),1,2-4, or O5
- Poly-drug use: use of three or more recreational drugs or not (including a missing

response)
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- Chemsex-associated drug use: use of at least one psychoactive substance that is
commonly used before/during sex (crystal methamphetamine, mephedrone or
GHB/GBL®"®%) or not (including a missing response)

- Club-drug use: use of at least one club-drug (mephedrone, GHB/GBL, ketamine,

cocaine or ecstasy/MDMA) or not (including a missing response)
12- and 24-month questionnaires only;

Participants were given a set of circumstances in which individuals might have sex and were
asked when last they had had sex under these circumstances (if ever) even if it is not typical.
One of these circumstances inc | u dsexdaftedbusing recreational drugso . Response
included: never, >six months ago, within the last six months, within the last three months, and
within the last four weeks. Sex after using recreational drugs is referred to throughout this thesis
as sexualized drug use.

- Recently had sex after using recreational drugs (sexualized drug use): yes (within the

last four weeks/last three months) or no (within last six months, >six months ago, never,

or a missing response)

optio

Participants were asked 6How old were you the ver

mal e, or a male had any sexual contact with

you?:¢

had anal intercourse (top or ©BffeantedAot)200® stipulatesa mal e °

the legal age of sexual consent to be 16 and that children under age 13 have no legal capacity
to consent to any form of sexual activity since they cannot fully comprehend nor are they
developmentally prepared for it ©**. Two measures of age at anal sex debut were investigated,
includingcut-of f s of age < Ré&ora of sexual gnercodrsedefore age 13 may
include experiences of CSA, however, since information was not collected on the age of the
sexual partner and whether they felt forced, it is possible that some participants may not have
experienced forced/coerced sex. Furthermore, experiences of CSA may occur at ages older
than 13 years. Therefore, although it was of interest in this thesis to investigate a very young
age at sexual debut as this measure may include many cases of CSA, it may not reflect or pick
up all sexual abuse experienced. The limitation of considering this measure to be indicative of
CSA is discussed in Chapters 7 and 8. Of note, a third measure was derived in order to
investigate the time delay between first sexual contact and anal sex.

- Age <13 atfirstanal sex:yesorno(a g e Qfir& anal sex)
- AgeO15 at fi:yesorna(age $15)s e x

- Time between any sexual contact and anal sex with a male: same time, 1-2 years, 3-4

years, or 5+ years
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Participants were asked five questions about IPV victimization and five questions about IPV

perpetration. Each question had the following four response options: never, yes- more than 1

year ago, yes within the last year with former partner, and yes within the last year with current

partner. The five IPV victimization questions includedt he f ol | owi ng: &éHave you
frightened of the behaviour of a partnerd, O6Have

to work, go shopping, visit relatives, or visit friends (i.e. beyond the usual of being considerate to

and checkingwithapart ner ) 6, 6Have you ever been hit, slapp
hurt by a partnerdéd, O6Have you ever been forced tc¢
activity when you did not want toé, and 6Have yol
condom when you did not want tod6. Similarly, the f
foll owing: 6Have you ever behaved in a manner t he

partner ever needed to ask your permission to work, go shopping, visit relatives, or visit friends

(i.e. beyond the wusual of being considerate to ar
sl apped, kicked or otherwise physically hurt a pé
sex or engage insome sexualact i vi ty when he did not want tob6, a

partner to have sex without a condom when he did
than 1 year ago, within the last year with former partner, or within the last year with current
partner) to at least one of the five IPV victimization questions was considered to indicate any
Il PV victimization and responding with o6yes6 to at
was considered to indicate any IPV perpetration. Of note, following the ten IPV questions,
participants were asked o6If you answered yes in t
think joining PROUD has influenced these behavi ol
positive way, or yes in a negative way.
- Any IPV victimization: reported any form of IPV victimization or not (including a missing
response)
- IPV victimization in the past year: reported any form of IPV victimization in the past year
or not (including a missing response)
- Any IPV perpetration: reported any form of IPV perpetration or not (including a missing
response)
- IPV perpetration in the past year: reported any form of IPV perpetration in the past year

or not (including a missing response)

Participants were asked eight questions surrounding attitudes towards gay sexuality based on

the 26-item Internalized Homophobia Scale (IHS) €3 Each guestion had the following five

response options: strongly agree, agree, neutral or uncertain, disagree, and strongly disagree.

The eight questionsincluded t he foll owing: (i) o6l feel comfort
comfortable being seen in public with an obviousl
comfortable discussing homosékufa¢eéelt ycomf ar pabl ¢ ck
tansgender/ gay mand, (v) OHomosexuality is morally

change my sexual obri e(nvtiait)i oonOblv iwoouusl Idyn 6etf f emi nat e
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feel uncomfortabled and (viii) O6Smkemafeel si tuati ons
uncomfortabl ed. Responding with 6é6strongly agreeb
6strongly disagreed or O6disagreed to questions (i
indicate having negative attitudes towards gay sexuality.

- Internalized homophobia: negative attitudes towards gay sexuality or not (including a

missing response)

Participants were asked how many of their (i) work colleagues, (ii) friends, and (iii) close family,
know that they are gay/transgender/have sex with men. Response options for groups (i)-(iii)
included: all/almost all, >half, <half, few, and none. Five variables regarding disclosure of sexual
orientation were derived.
- Disclosure of sexual orientation to work colleagues: all/almost all, some (<half or >half),
few, or none
- Disclosure of sexual orientation to friends: all/almost all, some (<half or >half), few, or
none
- Disclosure of sexual orientation to close family: all/almost all, some (<half or >half), few,
or none
- 60Outd to all/almost all work colleksgues, frie
(including a missing response)

- 60utd to f eeaduesdfriends, ankl claseofanlily: few/none or more (including a

missing response)

3.3.11 Handling of missing data

Where non-response to a question was considered to indicate non-occurrence of a measure,
this is included in the definition of variables above. For instance, a missing response for
education was considered to indicate non-university education and a missing response for
recreational drug use was considered to indicate that zero drugs had been taken. Similarly, for
the PHQ-9 and GAD-7, non-response to an item on the inventory was considered as absence of
that specific symptom. This was done as there appeared to be a common response pattern in
which only those symptoms that had been experienced were ticked. Where missing responses
were included in the definition of variables, the proportion of missing values is provided when
reporting the prevalence of measures in results chapters. The proportion of missing values was
O5% for all var i aHnita analysesehdt wereundemakeh tp snestigate
whether excluding missing values (when defining each variable) had an impact on findings,

demonstrated that this was not the case.
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3.4 Epidemiological concepts: hypothesized causal effects

3.4.1 Directed acyclical graphs

In epidemiological studies, it is important to define the hypothesized causal effects of exposures
on the outcome of interest. Directed acyclical graphs (DAG) provide a framework in which a set
of hypothesized causal effects can be generated, producing a conceptual model. In a DAG,
arrows are drawn between variables of interest in order to make explicit the hypothesis made
about the causal connection ®****”_ Only one causal direction can be specified. For instance,
either factor A is causing factor B or factor B is causing factor A, or neither of these is true.

Hypothesized relationships can be either positive or negative.

Defining a set of hypothesized causal effects is useful in order to clarify which variables may be
potential confounders, effect modifiers, and mediators of the relationship between the exposure
of interest and outcome. This will inform the analysis. In addition, it is possible to generate
analyses to assess how consistent or otherwise the data are with the conceptual model. These
concepts are discussed below. Of note, in most studies it is not possible to prove that observed
relationships are in fact causal. Investigating evidence for causality is discussed in section
3.4.4.

3.4.2 Investigating confounding, effect modification, and mediation

A confounding factor is associated with both the exposure variable and the outcome variable
and is not considered to be an intermediary step in the hypothesized causal pathway.
Confounding can be adjusted for in the analysis if information on the potential confounding
factor is available. If a potential confounding factor is distributed unequally among the exposure
variable categories, it may completely or partially reduce, or increase, the observed association

between the exposure and outcome when added to a regression model ©*®.

Effect modification occurs when the association between the exposure variable and the
outcome variable differs depending on the level of a third variable. Dealing with effect
modification involves examining the association between the exposure and the outcome
separately for each level of the effect modifying variable in a regression model. Effect

modification is sometimes referred to as interaction and an effect modifier as an interactor ©®.

Mediation occurs when the association between the exposure and outcome operates fully or

46) |f a factor is

partially through an intermediate factor(s) within a hypothesized causal chain ¢
found to be a mediating variable this would mean that in order for the exposure to lead to the
outcome, it must first cause the mediating variable(s), which then in turn leads to the outcome.

The most common approach to mediated analysis stems from the work of Kenny and
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coll eagues and is referred (?390640).a\seriesImfefour(’stepa,lmsing I st ey
regression modelling, are required to reasonably conclude potential mediation:

1. The exposure must be significantly associated with the outcome

2. The exposure must be significantly associated with the mediating variable

3. The mediating variable must be significantly associated with the outcome

4. The association between the exposure and outcome should be reduced (or completely

blocked) when the mediating variable is added to the model

It has been suggested that this approach is insufficient on its own to allow conclusions to be
made regarding potential mediation, as it does not provide estimates of the mediated effect and
standard errors. It is therefore, not possible to assess the significance of the mediated effect
and any conclusions drawn may be subject to type | or Il errors “%8) There are two other
common approaches to mediational analysis, which extend the causal steps approach: the
difference of coefficients method and the product of coefficients method. In both methods, the
difference between the effect of the exposure on the outcome with and without the mediating
variable in the model is measured “*®. Under most circumstances, these approaches will

produce identical estimates of the mediated effect.

3.4.2.1 Investigating mediation using structural equation modelling
The product of coefficients method is often used in a structural equation model (SEM)
framework. SEM produces estimates of the direct effect of the exposure on the outcome, the
indirect effect of the exposure on the outcome via the mediating variable (or multiple variables in
complex mediational chains), and the total effects in a single model “%0) A significant indirect
effect suggests that the hypothesized intermediate factor may be on the causal pathway. The
Sobel formula is used to test the significance of the indirect effect by dividing the estimate of the

mediated effect by one of several standard error estimates ©¢*%.

3.4.3 Investigating the conceptual model

SEM is also a means by which to assess whether the data are consistent with a given set of
causal relationships, since it allows for more flexible specification of relationships. Nearly any
variable can be allowed to be correlated, or constrained to be uncorrelated, with another
variable. It is helpful to examine more than one conceptual model in SEM in order to investigate
which hypothesis the data are more consistent with. In this way, SEM is also a means by which

to generate further hypotheses.

3.4.4 Evidence for causality
In 1965, Sir Austin Bradford Hillpropo s ed ni ne 6éaspects of associatio
considered when evaluating epidemiological data and concluding causation ©42) These nine

aspects of association were integrated into the so called Bradford Hill Criteria, which is to this
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day commonly used as a guide to causal inference. The strongest evidence for causality comes
from longitudinal study designs in which temporality can be inferred. In particular, evidence is
more robust for randomized trials as they also control for confounding. Other criteria for
determining whether a relationship is causal include strength of association, consistency,
specificity, biological gradient, biological plausibility, coherence, experiment, and analogy.

These criteria are defined in Textbox 6.
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Textbox 6: Bradford Hill Criteria; adapted from research by Fedak et al 2015 ©*?

Criterion:
1

117

Strength of the association

Consistency

Specificity

Temporality

Biological gradient

Biological plausibility

Coherence

Experiment

Analogy

Description

An association cannot be considered causal unless statistically significant.
Statistical significance is dependent, however, on the sample size.
Therefore, the magnitude of an association is important regardless of
statistical significance. The stronger the association, i.e. the greater the
magnitude, the more likely it is to be causal.

The association is consistently demonstrated across epidemiological
studies of varying geographical locations, populations, and methods.

Specific associations are more likely to be causal. A specific association
requires that the exposure only causes one outcome.

Epidemiologic study designs, in which temporality can be inferred, are
more persuasive in causal inference.

The presence of a dose-response relationship, whereby the outcome
increases with increased exposure, supports inference of a causal
association.

Existing biological and social models should explain the mechanism by
which the exposure may lead to the outcome under investigation.

Similar to biological plausibility, there should be a ‘coherent story’, based
on all knowledge available, which explains the direction of association.

Epidemiologic studies that encompass experimental manipulation, i.e.
introduction of an intervention targeting the exposure, most likely leads to
the strongest support for causal inference.

Causal inference of an observed association may be enhanced if a similar
exposure is found to be associated with a similar outcome.



3.5 Causal pathways hypothesized in this thesis

In order to make explicit the hypotheses made about the causal connections between socio-
demographics, psychosocial factors and depressive symptoms, and between depressive

G %83 was drawn using DAGitty software ©*®. The

symptoms and CLS in this thesis, a DA
DAG is presented in Figure 8 below. All arrows shown leading to depression and CLS were
derived from observed relationships based on previous literature presented in Chapters 1 and 2
(and in Appendix sections 11.4.1- 11.4.2.1), although such relationships have not been proved
to be causal. It is of note that implicit within this conceptual model, is that CLS is often a
desirable behaviour for reasons of intimacy and pleasure. Where the sex is desired, perceived
risk of STIs/HIV may result in behavioural adaptation via condom-use for some individuals but
not others, reflected in the factors shown leading to CLS in the DAG. All arrows shown leading
to psychosocial factors (CSA, IPV, recreational drug use, and sexual minority stress) and
psychological constructs (self-efficacy and cognitive escape) were informed by previous
literature. The arrows shown between the following factors were hypothesized causal
relationships which were not informed by findings from previous studies: age and relationship
status, structural factors (socio-cultural norms regarding sexuality, as described in section
1.6.1.2 of Chapter 1, which may be supported by religious doctrines) and lack of knowledge
about HIV, having been born outside the UK and low socio-economic status, low socio-
economic status and lack of knowledge about HIV, and relationship status and lack of

supportive network.
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Figure 8: Directed acyclical graph of hypothesized causal connections between socio-demographics, psychosocial factors and depressive
symptoms**** and between depression and CLS, among sexual minority men
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Arrows represent assumed causal links. Bi-
directional arrows between:

Depression and drug use

Gay venues and drug use

Drug use and cognitive escape

Drug use and self-efficacy

Supportive network and minority stress

Key:

* | Primary exposure of interest
Outcome
Ancestor (a direct or indirect cause) of outcome
Ancestor (a direct or indirect cause) of exposure and outcome Intimate partner violence and drug use
O Unobserved (hypothetical variable that attempts to measure real phenomena) Intimate partner violence and
we= Causal pathway depression _
== Possible alternative pathway: in this instance, these are potential pathways through which depression might 8. Depression and supportive network

SO ke b

lead to CLS. For instance, depression might lead to lower levels of a supportive network, which in tum might lead to

stress related to a sexual minority status, frequently visiting sexually charged gay venues, recreational drug use, and finally CLS. If the arrow was shown
going from depression to supportive network, as opposed to the other way around, this pathway would be shown as green instead of pink. Each pink square
represents the variables that are directindirect ancestors of depressive symptoms and CLS but this does not necessarily mean that the pink square variable
is on a pathway between depression and CLS. For instance, this is not the case for UK born even though it is an indirect ancestor of both depressive
symptoms and CLS.

* Mot collected in the AURAH or PROUD study.
** Not collected in the AURAH study.
*** Not collected in the PROUD study.

*=** It was decided that although collected as part of the AURAH study, markers of HIV optimism and use of dating apps would not be included in the
hypothesized model of the relationship between depression and CLS among sexual minority men. HIV optimism would have been included in the
hypothesized model under the assumption that it was a direct cause of CLS. Dating app use (which refers in general to use of the Internet to find a sexual
partner and specifically to geosocial networking apps) would have been included in the hypothesized model under the assumption that it was a direct cause of
recreational drug use, and an indirect cause of depression and CLS. In order to keep the model succinct, these factors were not included. Furthermore, it is of
note, CSA may be an earlier marker of IPV in adulthood. Since CSA specifically concemns sexual abuse/sexual coercion, an arrow is only shown going from
CSA to self-efficacy for sexual safety, and not from IPV to self-efficacy for sexual safety, however, it is possible that IPV in adulthood (especially forms of
sexual IPV) may also lower one’s self-efficacy for sexual safety. Finally, younger age was hypothesized to be linked to depressive symptoms, recreational
drug use, and CLS. Older age was hypothesized to be linked to having an ongoing relationship with a partner. Being in an ongoing relationship with a partner
was hypothesized to be linked to higher levels of a supportive network, lower levels of depressive symptoms, intimate partner violence and CLS.
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All the factors represented by pink squares in Figure 8, including sexual minority stress, lower
supportive network, and sensation seeking/sexual compulsivity, are hypothesized to be
ancestors of the primary exposure of interest and of the outcome i.e.to indirectly cause both
depression and CLS, or directly cause one and indirectly cause the other. There are five factors
in Figure 8 that are hypothesized to directly cause both depression and CLS. These are
recreational drug use, CSA, IPV, younger age, and being in an ongoing relationship. Since
these factors are not hypothesized to be on the causal pathway between depressive symptoms
and CLS, they are potential confounders of this relationship. The inclusion of these factors in
adjusted models is described in the next section. Of note, recreational drug use, a very young
age at anal sex debut, which may include experiences of CSA, and IPV were also investigated

as potential effect modifiers of the relationship between depressive symptoms and CLS.

Low self-efficacy for sexual safety is hypothesized to be the main mechanism mediating the
association between depressive symptoms and CLS in Figure 8. Lack of self-efficacy is
hypothesized to lead directly to CLS and indirectly via a process of cognitive escape. Since only
one causal pathway can be presented in the DAG, the green arrow is only shown from
depression to self-efficacy and not self-efficacy to CLS. It is of note that AURAH did not ask
questions surrounding CSA or IPV, and neither AURAH nor PROUD collected information on
knowledge of HIV*, markers of cognitive escape coping, personality traits associated with
sensation seeking/sexual compulsivity, or fear of HIV due to pervasive prevention messages
(HIV-related worry). The PROUD trial collected information on age at anal sex debut but as
discussed above in section 3.3.10, although reports of sexual intercourse before age 13 may
include experiences of CSA, this measure may not reflect or pick up all sexual abuse
experienced. Furthermore, structural factors cannot be extrapolated from the AURAH or
PROUD questionnaire, and a comprehensive measure of minority stress was not investigated in
either study. Modelling of the DAG is described in the next section. This includes depicting the
hypothesized relationships between factors collected, in a SEM, in order to investigate the
indirect effect of self-efficacy for sexual safety and examine consistency of the conceptual
model with the data.

3.6  Statistical methodology

This section describes the main statistical methods used in analysis in this thesis, further details

are given in individual chapters.

xxi

Knowledge of HIV refers to awareness and understanding of HIV transmission routes, susceptibility (i.e.
with a concurrent STI), and prevention and risk reduction strategies (biomedical interventions and
community approaches to risk reduction such as sero-sorting and sero-positioning). This includes an
understanding of the implications of an HIV viral load in terms of infectiousness.
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3.6.1 Analyses based on cross-sectional data from the AURAH study

3.6.2 Modified Poisson regression

Logistic regression is often used when the outcome is binary, in order to produce odds ratios
(ORs) to describe the association between an exposure and the binary outcome variable.
However, ORs can be somewhat difficult to interpret, as they are not intuitive, do not relate
directly to percentages, and may be misinterpreted as risk ratios or prevalence ratios. Modified
Poisson regression, so termed by Zou (2004), can be used in order to produce risk ratios or
prevalence ratios when the outcome (dependent variable) is binary. Poison regression is a
generalized linear model with a log link and a Poisson distribution ®**. Ordinary Poisson
regression is usually used for analysis of count outcomes, the counts being non-negative
integer values, usually describing the occurrence of certain events™. Use of Poisson regression
with a binary outcome will result in underdispersed data, since the data exhibits less variation
than expected by a model based on a Poisson distribution. Underdispersion will result in

xxiii

standard errors™", p-values, and confidence intervals that are too large, since the error term is
miss-specified when the underlying data are binomially distributed ®*¥. Zou (2004) found that
this issue can be solved via the use of a robust error variance procedure, called a sandwich
estimator. The sandwich error term can correct the variance overestimation by relaxing the
assumption that the data are from a Poisson distribution (648) Accordingly, modified Poisson
regression, was used for unadjusted and adjusted analysis of binary outcomes for cross-
sectional analyses in Chapters 4 and 5 of this thesis, in order to produce prevalence ratios
(PRs). Of note, overall p-values for heterogeneity based on the Wald test in modified Poisson
regression and p-values for tests for linear trend, whereby categorical variables are treated as
continuous in the model, are presented. Effect modification via use of interaction terms and the
causal steps approach to mediation was investigated in modified Poisson models in Chapter 5.
Analyses were performed using STATA statistical software ®48) one disadvantage of the use of
PRs rather than ORs is that, when investigating the association between depressive symptoms
and sexual risk behaviour, the magnitude of the PRs cannot be directly compared across sexual
behaviours of different prevalence. For a common outcome measure, whereby the underlying
prevalence may be high, the PR is likely to be of smaller magnitude compared to that for rare
outcomes. For instance, a prevalence of 10% may be doubled resulting in a PR of 2, but a
prevalence of 60% cannot be doubled and therefore cannot result in a PR of 2. Accordingly,

PRs should be considered together with the prevalence of the outcome.

! The dependent variable has the probability of being 0, 1, 2, 3, 4, 5 etc.

The standard error is the accuracy with which a sample represents a population. The calculation for the

standard error is based on the sample size and standard deviation. The standard deviation is how much

the members of a group differ/deviate from the mean value for the group. The calculation for the standard

deviation is based on the value for each member of the group, the mean value, and the sample size. 644.
Cummings P. Methods for estimating adjusted risk ratios. The Stata Journal. 2009;9(2):175-96.

Xxiii
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3.6.3  Structural equation modelling

SEM has been introduced in sections 3.4.2 and 3.4.2.1 above. Of further note, SEM allows
unobserved (latent) variables to be treated as if they were observed. Latent variables are
defined as constructs that are not real, but
opposed to traits, which exist in people. For latent variables, a hypothetical variable attempts to
measure real phenomena. For instance, the construct of self-efficacy is not real, but there are

real phenomena or personality traits to which researchers apply this term (647-650),
Acknowledging variables as latent rather than observed can have clear advantages. Latent
variables account for unreliability of measurement but in regression analysis/SEM, the
regression coefficients/path coefficients will be biased for unreliable observed variables “*¢ %,

In addition, SEM can be used to correct for non-normality in the data and for missing data
probl ems. Finally, as Bryan et al (2007) put

validity of the entire theoryas hypot hesi zed in the ¢ (65‘?)1(';)&@9(3166).0 f

The same DAG as that presented above in Figure 8 but depicting the hypothesized
relationships between factors collected in the AURAH questionnaire, is presented in Chapter 6
Figure 16. SEM was used to explore the conceptual model (DAG) in Chapter 6 in order to
investigate mediation and examine consistency of the model with the data. Mplus is the main
SEM software capable of handling categorical data and as such, all analyses were performed

using MPIus statistical software ©°% %%,

3.6.4 Dealing with hierarchical data

In Chapter 5, when investigating the association between depressive symptoms and sexual
behaviour, a variable describing the region of GUM clinic site recruitment, referred to as the
study region, was investigated as a random-effect (with random intercepts) in a multilevel
mixed-effects Poisson regression model. This was in order to take into account the hierarchical

XXV

structure of the data. When comparing this model™" to a model that incorporated study clinic
site as a fixed-effect in a Poisson regression, the pseudo R? was identical. This was the case at
each stage of the model building procedure described below, and for each outcome. As a result,
and since it was not of interest in this thesis to compare the within-group variance with the
between group variance, it was decided that the study region would be investigated as a fixed-

effect in a Poisson model with a robust variance estimator.

3.6.5 Adjustment for confounders
When investigating the association between depressive symptoms and sexual risk behaviour,
depressive symptoms and self-efficacy for sexual safety, and self-efficacy for sexual safety and

sexual risk behaviour, in Chapter 5, factors were adjusted for in two stages. In the first stage,

XXiv

As well as a Poisson model incorporating a clustered sandwich estimator, which relaxes the
assumption that observations are independent and allows for intragroup correlation.

123

C 0 me



socio-demographic factors assumed not to be on the causal pathway were adjusted for. These

included hypothesized confounders in the DAG in Figure 8 with a direct causal link to sexual

behaviour (age and relationship status) as well as factors that may be proxy measures for

knowledge about HIV (UK born and educational attainment). In the second stage, these same

socio-demographic factors were adjusted for plus lifestyle factors hypothesized to be

confounders, in order to assess the extent to which the association was attenuated. The two

models are shown below. Of note, when investigating socio-demographic and lifestyle factors

associated with depressive symptoms in Chapter 4, adjustment for factors in Model 1 was

investigated only.

1. Model 1 with socio-demographic variables: age group in four categories (<25, 25-34,
35-39, or 40+), university education (yes or no/missing), born in the UK (yes or no), self-
reported sexual identity (gay or bisexual/straight), ongoing relationship (yes or
no/missing), and study region (London, South, or Midlands/Yorkshire & the Humber).

2. Model 2 with the same socio-demographic variables shown above plus lifestyle

variables: number of recreational drugs used (0/missing, 1, 2-4, or 5+), higher-risk
alcohol consumption (modified WHO AUDIT-C higher-risks cor e of 06 or

alcohol consumption score of <6/missing), and regular smoking (yes or no/missing).

Initial analyses undertaken to investigate whether adjusting for age grouped into six categories

(<25; 25-29; 30-34;35-39;40-4 4; 045 vyears) or adjusting for

an impact on findings, demonstrated that this was not the case.

3.6.6

Longitudinal data from the PROUD trial

For reasons described above in section 3.3.8, although originally planned it was not possible to

investigate HIV/STI incidence in this thesis using longitudinal data from the PROUD trial. As a

result, cross-sectional associations with depressive symptoms and sexual risk behaviour

measures were investigated in this thesis, at each PROUD time-point and by pooling data from

each time-point. The statistical methods used to do this, are described below.

3.6.7

Generalised estimating equations

Standard regression modelling assumes that all observations are independent of each other.

Longitudinal data contains repeated measures from the same individual over time. In general,

observations from the same individual are more similar to each other than observations from

different individuals. Use of standard regression models to analyse data with correlated

observations tends to produce standard errors that will underestimate the true sample-to-
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sample variation and hypothesis test probabilities™ that will be too low. Confidence intervals will
also be unrealistically narrow ©¢** % Generalized estimating equations (GEES) treat the data
as if it were cross-sectional, while dealing with variance underestimation for correlated
observations in longitudinal studies. This is achieved via the use of a robust estimation of
standard error procedure. In GEEs, the estimated coefficients are based on variations within
and between individuals, and it is possible to investigate the effects of time-invariant and time-
variant independent variables on the dependent variable. GEEs were chosen for analysis of
longitudinal data from the PROUD trial, since the prevalence rather than incidence of outcomes
was investigated in this thesis. Compound symmetry was used for the correlational structure via
use of t he OoptorihSITATAesade it wa® assumed that the observations on a
given participant were more correlated than those between different participants. A Poisson
model with a log link was fitted in GEEs in order to produce PRs in Chapters 7 and 8 ©%* %9 As
described in section 3.6.2 for modified Poisson regression, estimates are presented with overall
p-values for heterogeneity (based on the Wald test) and p-values for tests for linear trend. Effect
modification via use of interaction terms was investigated in GEEs in Chapter 8. Although
originally planned, based on initial findings it was deemed unnecessary to investigate mediation
via the causal steps approach or SEM. All analyses were performed using STATA statistical
software ©*®_ It is of note that cross-sectional data from PROUD at each time-point (baseline,
12-month, and 24-month questionnaire) was also investigated using modified Poisson

regression, as described in section 3.6.2.

3.6.8 Adjustment for confounders

The PROUD trial collected longitudinal data. With the exception of age, information on socio-
demographic and lifestyle factors was only collected at the baseline questionnaire. When
investigating associations at month-12 and month-24 in modified Poisson models, and when
combining data from each study time-point using GEEs, it was necessary to decide which of
these socio-demographic and lifestyle factors were likely to remain the same over the course of
the two year study and which factors were likely to change. It was considered appropriate to
assume that information on country of birth, study region, education, employment status, and
sexual identity would most likely not change over the course of the study, and as such, the
baseline value of these variables was included in modified Poisson models at follow-up and in
GEE models. It was however, considered inappropriate to assume that relationship status,
higher-risk drinking, and recreational drug use in the past three months would not change over
the two year period of the study, and as such, these variables were not included in modified

Poisson models at follow-up or in GEE models.

¥ Hypothesis tests consist of testing the probability that the null hypothesis, that there is no difference

between two population proportions for instance, is true.654.  Kohler U, Kreuter F. Data Analysis Using
Stata. 3rd ed. Texas: StataCorp LP; 2009.
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In Chapter 8, investigating the association between depressive symptoms and sexual risk
behaviour, at baseline, month-12, and month-24 in modified Poisson models, and when
combining data from each study time-point using GEEs, different factors were adjusted for in
two stages given the collection of data at different time-points. In the first stage, socio-
demographic factors assumed not to be on the causal pathway were adjusted for. These
included hypothesized confounders in the DAG in Figure 8 with a direct causal link to sexual
behaviour (age and relationship status) as well as factors that may be proxy measures for
knowledge about HIV (UK born and educational attainment). In the second stage, these same
socio-demographic factors were adjusted for plus psychosoical factors hypothesized to be
confounders, in order to assess the extent to which the association was attenuated. The two
stages of adjustment at each study time-point are presented below. Of note, when investigating
socio-demographic and psychosocial factors associated with depressive symptoms in Chapter
7, adjustment for factors in Model 1 was investigated only. Furthermore, in Chapter 8, when
examining associations at month-12 and month-24 in modified Poisson models, adjustment for
factors in Model 1 was investigated only. Adjustment for psychosocial factors in Model 2 was
investigated in GEEs given the increased statistical power associated with combining

observations from baseline, month-12, and month-24.

1. Model 1 with socio-demographic variables:

- Baseline; age group in four categories (<25, 25-34, 35-39, or 40+), university
education (yes or no/missing), born in the UK (yes or no), self-reported sexual
identity (gay or bisexual/straight), ongoing relationship (yes or no/missing), and
study region (London or outside London).

- 12- and 24-month questionnaire; same as above excluding ongoing
relationship.

- GEEs; same as above excluding ongoing relationship.

2. Model 2 with the same socio-demographic variables shown above plus psychosocial
variables:
- Baseline; number of recreational drugs used (0/missing, 1, 2-4, or 5+), and
higher-risk alcohol consumption (WHO AUDIT-C higher-risks c or e of 06 or
lower risk/no alcohol consumption score of <6/missing).
- GEEs; any IPV victimization (yes or no/missing) and age <13 years at anal sex

debut (yes or no).

Of note, when investigating the association between depressive symptoms and self-efficacy for
sexual safety, and self-efficacy for sexual safety and sexual risk behaviour at the 12- and/or 24-
month questionnaire, in Chapter 8, the same two-stage adjustment procedure as that described

above was investigated, with the exception of any IPV victimization, which was excluded from
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Model 2. In Figure 8, only recreational drug use and CSA were hypothesized to be confounders

of these associations.

Initial analyses undertaken to investigate whether adjusting for age grouped into six categories
(<25; 25-29; 30-34; 35-39;40-4 4 ; 045 vyears) or codtifuaus vaiiablghad or age

an impact on findings, demonstrated that this was not the case.

3.6.9 Patient and Public Involvement in PROUD findings

Given findings in this thesis from the PROUD trial, and the usual practice of Patient and Public
Involvement (PPI) in the interpretation of PROUD findings, in conjunction with PROUD
investigators, | designed a short PPI survey that was distributed to PROUD participants. This
was interpreted using a qualitative analytic approach. The methodology and findings are
presented in Chapters 7 and 8.

3.6.10 Evidence for causality in this thesis
In the final conclusion chapter, the Bradford Hill criteria are evaluated based on findings from
this thesis, in order to provide a framework to consider whether the observed association

between depressive symptoms and sexual behaviour measures is likely to be causal.

3.7 Methodological limitations

3.7.1 General weaknesses of the AURAH study

The AURAH study is important in the context of GUM services but it does not necessarily allow
us to generalize to all MSM in the UK. The use of non-probability sampling methods may also
call into question the external validity of the sample i.e. the men recruited for AURAH may not
be representative of all men attending GUM clinics in England. Some attempts were made to try
and improve external validity; at study start, all sites were asked to identify different clinic

days/times each week for recruitment.

The cross-sectional design of the study is another potential weakness. As mentioned in section
3.4.4, although it is often not possible to definitively conclude causality, longitudinal study
designs provide the strongest evidence in favour of concluding an observed relationship to be
causal. Whereas, making inferences as to whether observed relationships in cross-sectional
study designs are causal, is particularly difficult as it is not possible to be assured of the
direction of association. For example, unemployment and substance use may be causal factors
in the development of depression. On the other hand, those with depressive symptoms may be
more likely to be unable to work, or to use substances to cope with negative life stresses.

Similarly, it may be the case that CLS leads to symptoms of depression, rather than occurring
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as a result of such symptoms, or that the association operates in both directions. Finally, a
number of important additional factors that may have a bearing on the link between depressive
symptoms and sexual behaviour were not collected in the AURAH study. These include CSA
and IPV in adulthood.

3.7.1.1 Potential sources of bias
In the AURAH study, behaviours that are thought to be socially unacceptable may have been
under-reported, resulting in reporting bias/social desirability bias. Bias may have been reduced
via the use of self-completion questionnaires, attempts to create a private space for survey
completion, provision of an envelope to create a sense of anonymity, and by not allowing clinic
staff to see the questionnaire. Additionally there were a number of inconsistent responses to the
sexual lifestyle section in the AURAH gquestionnaire (see Appendix section 11.8.5.3). Therefore,
it is important to be mindful throughout this thesis that self-reported sexual behaviour may be

subject to errors and biases.

Furthermore, the AURAH study nurse coordinator identified 15 clinical centres for study
participation based on previously successful research collaborations and on the understanding
that the centre could facilitate access to large numbers of HIV-negative MSM and black African
men and women. It is therefore possible, that selection bias may have affected the choice of
venues for the survey. Bias may have been reduced by incorporating into the study a large

number of GUM clinic sites (N=20) across England.

3.7.2 General weaknesses of the PROUD trial

In the context of consistent PrEP use, CLS may no longer place an individual at higher-risk for
HIV acquisition. Therefore, in the immediate PrEP arm of the PROUD trial, it is PrEP adherence
that is the risk behaviour of interest. Some men may use PrEP intermittently, and in such
circumstances, CLS during a non-PrEP use period, may place an individual at risk. As such
measuring O6unprotected sexd whereby an individual
most appropriate measure of sexual risk. However, due to the lack of data on PrEP adherence,
it was not possible to investigate how participants matched PrEP adherence to sexual risk
behaviour. Furthermore, PROUD was initially designed as a pilot study to investigate feasibility,
and therefore, the sample size is limited. This may affect the precision of the estimates and
increase the chances of a type Il error (a false negative finding). Findings must therefore, be
interpreted with caution. Finally, the PROUD study population did not include bisexual men
reporting recent sex with women only. Excluding these men may not provide a full picture of the

role of depression in sexual behaviour among sexual minority men.
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3.7.2.1 Potential sources of bias
Social desirability bias may also be relevant to the PROUD trial, since information on sexual
behaviour, age at anal sex debut, and intimate partner violence was requested. Ways in which
this form of bias may have been overcome in PROUD are similar to that for AURAH (section
3.7.1.1). Three additional types of bias may have been operating during the PROUD trial and
require consideration: (i) performance bias, (ii) attrition bias, and (iii) contamination bias. Firstly,
performance bias occurs when one study arm receives more attention from investigators of the
trial than the other study arm. In PROUD, individuals in the immediate arm received a greater
number of screening tests for STlIs as a result of more regular study clinic attendance than men
in the deferred arm (mean 4.2 versus 3.6), biasing the randomized comparison between the two
arms with regards to STI incidence. However, this potential source of bias does not affect the
findings presented in this thesis given that STI incidence was not investigated and STI

diagnosis in the past year was only investigated at baseline.

Secondly, attrition bias occurs when there are systematic differences between groups in terms
of loss-to-follow-up from a study. In PROUD, 130 men who completed a baseline questionnaire
did not complete a 12-month questionnaire and 103 men who completed a 12-month
guestionnaire did not complete a 24-month questionnaire. Upon investigation (see section
3.2.4), it appears that men without a 12-month questionnaire may have differed significantly in
baseline socio-demographic factors (age, country born/ethnicity, education) to men with a 12-
month questionnaire. Perhaps combining data from each time-point in GEEs, as described

above (section 3.6.7), may have, to some extent, addressed this source of bias.

Thirdly, contamination bias occurs when members of the control arm of a trial are exposed to
the intervention. In PROUD, it is possible that men in the deferred arm were taking PrEP from
study start. Two men enrolled twice in the PROUD trial in order to access PrEP, after first being
randomized to the deferred group. It has been suggested that other men in the deferred arm
may have co-enrolled without being detected. It is also possible that men accessed PrEP
through the Internetor used someone el sebds Pr EP or Hfbrv
instance if obtained as PEP. In the context of this thesis, this emphasises the need to address
the PROUD sample in the context of biomedical intervention (both PEP and PrEP).

3.7.3 Considering type | error

A maximum probability of making a type | error (a false positive finding), was set at 0.05,
indicating that there was no greater than a 5% chance of making a type | error. The AURAH
study consisted of a large sample of men (N=1340), in which multiple exposures and multiple
outcomes were addressed. It is possible that this may have increased the likelihood of finding
an effect due to chance. However, the analyses in this thesis investigated a clear, pre-defined
hypothesis about depression and sexual risk. Furthermore, emphasis is placed on the pattern of

results rather than solely on significance testing. Several different sexual behaviour measures
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were assessed in order to examine whether the pattern of results was consistent across

measures of CLS and higher partner numbers.

Multiple testing also took place when investigating the relationship between depression
measures and sexual behaviour measures at each time-point of the PROUD trial. It is inevitable
that some significant findings will appear just by chance, resulting in type | error. However,
merging data from each time-point in GEE models should have reduced the occurrence of any

possible type | errors.
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Chapter 4

4 Prevalence of depressive symptoms and associated factors among gay, bisexual,
and other men who have sex with men in the AURAH study

4.1 Introduction

As described in the thesis introduction (section 1.8.1), the prevalence of depression appears to
be elevated among sexual minority men compared to their heterosexual counterparts in high-
income countries @32 334 gtress associated with a sexual minority status, as described in

Meyer 6s mi nor i mayacsountfershe elavated prévalence of depression @ %>

225, 235-239, 245-247 (248, 249)

), Among sexual minority men, socio-economic status and social support

(225, 245247) a5 well as other psychosocial factors, such as recreational drug use, CSA, and IPV

(41, 368, 454, 605, 610, 657, 658) (604, 605, 611, 658-666) may be associated with depressive symptoms

In the first three results chapters of this thesis, data from the AURAH study is investigated. The
AURAH study questionnaire incorporated the PHQ-9, a standard instrument that is commonly
used to measure self-reported depressive symptoms in clinical and research settings, as
described in section 3.3.2.1 of Chapter 3. The AURAH questionnaire also incorporated the
GAD-7 (assessing anxiety symptoms) and asked participants about mental health diagnoses
and treatments, including specifically treatment for depression, see sections 3.3.2.2-3.3.2.3.
The aim of this chapter was to investigate among HIV-negative (or unknown status) gay,
bisexual, and other MSM, who reported recent anal or vaginal sex, the prevalence of depressive
symptoms on PHQ-9 and the association with socio-demographic and lifestyle factors. The
second aim of this chapter was to present the prevalence of anxiety on GAD-7, mental health

diagnoses, and treatment for mental health conditions.

4.2  Statistical methods

A detailed description of the variables investigated in analyses presented in this Chapter, is
included in Chapter 3 section 3.3.1.

The prevalence of each of the nine individual PHQ-9 depressive symptoms is presented. The

prevalence of depressive symptoms according to PHQ-9 criteria is presented using three
definitions: (score of 010, major depressive syncg
The prevalence of suicidal ideation and medical treatment/therapy for depression is also

presented. Of note, in order to more accurately present the prevalence of men with depression

who were receiving treatment, men with either depressive symptoms (PHQ-9 1 0) or who
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reported receiving treatment for depression were considered to account for all men with any
evidence of current depression, since treatment in the absence of symptoms may indicate
successfully treated depression. The prevalence of GAD on GAD-7, as well as the diagnosis

and treatment of any mental health disorder, was also assessed.

Associations of socio-demographic and lifestyle factors (see section 3.3.5) with depressive

symptoms (PHQ-901 e r e as s es Steals tutseisntgs of or trend, and

(when expected numbers were small) for univariable analysis. Associations are presented
unadjusted and adjusted for key socio-demographic factors (see section 3.6.5) using modified
Poisson regression with a robust variance estimator, see section 3.6.2 ©%%  An additional
analysis was undertaken to assess the relationship of socio-demographic and lifestyle factors
with depressive symptoms when including the 144 men who did not report recent sex (N=1484
MSM). A sensitivity analysis was undertaken using different PHQ-9-based definitions of
depressive symptoms (major depressive syndrome and major and other depressive

syndromes).

4.3 Results

4.3.1 Prevalence of depressive symptom measures on PHQ-9

Table 3 presents the prevalence of the nine depressive symptoms on PHQ-9. The proportion of
individuals who had missing responses to symptoms is presented as a footnote under Table 3.
As described in section 3.3.11 of Chapter 3, missing responses were considered to indicate that
the symptom was not present. Overall, the most commonly experienced symptom, for at least

several days over the pasttwo weeks,was6f eel i ng tired o follohedbyi ng

Fi

t

6trouble falling or staying asl eep, or sl eeping

hopel essd.

Followingthe PHQ-9 depr essive symptoms, participants

any of these problems, how difficult have they made it for you to do your work, take care of

t

things at home, or get along with other peopl e?b

6several dayso6 or more to at | e aifficulttotmeeuestignmpt om,

posed above, 35.6% said somewhat difficult, 4.4% said very difficult, and 1.6% said extremely
difficult (4.9% did not respond).
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Table 3: Prevalence of PHQ-9 depressive symptoms in AURAH N=1340

Not at | Several | >half the | Nearly
all® days days every day
% % % %
PHQ-9 1) Little interest or pleasure | 70.1% | 23.7% 3.9% 2.4%
in doing things
PHQ-9 2) Feeling down, 61.0% | 30.0% 5.9% 3.1%
depressed, or hopeless
PHQ-9 3) Trouble falling or staying | 52.8% | 30.5% 10.1% 6.6%
asleep, or sleeping too much
PHQ-9 4) Feeling tired or having 46.6% | 38.0% 10.1% 5.4%
little energy
PHQ-9 5) Poor appetite or 75.2% | 16.0% 5.8% 3.0%
overeating
PHQ-9 6) Feeling bad about 61.2% | 26.2% 7.8% 4.8%
yourself-or that you are a failure or
have let yourself or your family
down
PHQ-9 7) Trouble concentrating on | 75.7% | 15.8% 5.7% 2.8%
things, such as reading the
newspaper or watching television
PHQ-9 8) Moving or speaking so 76.2% | 17.2% 4.8% 1.8%
slowly that other people could have
noticed/being so restless that it is
hard to sit still
PHQ-9 9) Thoughts that you would | 88.3% | 8.1% 2.5% 1.2%
be better off dead, or of hurting
yourself in some way

? Includes missing responses, which were considered to indicate no such problem experienced.
The proportion missing out of total N=1340 was: 1.5%, 1.3%, 1.3%, 1.3%, 1.3%, 1.0%, 1.2%, 1.0%,

and 1.2% for the nine items on PHQ-9 respectively.

Table 4 presents the prevalence of depressive symptom measures on PHQ-9. The prevalence

of clinically significant depressive symptoms (PHQ-9 01 0) was

12.

4 %

(166/1340)

men, 54.8% had moderate depressive symptom severity, 30.1% of men had moderately severe

symptoms, and 15.1% had severe symptoms of depression. When considering the full

distribution of the PHQ-9 score among all 1340 men, 66.7% had no/minimal symptoms of

depression and 20.9% had mild symptoms, and were not considered to indicate clinically

significant depressive symptoms. Furthermore, 6.8% had moderate symptoms, 3.7% had

moderately severe symptoms, and 1.9% had severe symptoms of depression, and were

considered to indicate clinically significant depressive symptoms.

In total, 6.3% of men met the diagnostic algorithm for major depression (n=85), and 10.2% of

men met the diagnostic algorithm for major and other depressive syndromes (n=136). As

expected, all 85 men who were classified as having a major depressive disorder screened

positive for clinically significant depressive symptoms. An additional 81 men screened positive

for the measure of clinically significant depressive symptoms. Of these 81 men, the vast

majority (85.2%) was classified as having moderate depressive symptoms, 13.6% as having

moderately severe symptoms, and one man as having severe symptoms. Of 136 men who were
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classified as having a major or other depressive syndrome, 105 (77.2%) screened positive for

clinically significant depressive symptoms and 31 (22.8%) did not.

The prevalence of suicidal ideation on PHQ-9 was 11.7% (n=157). Of men who scored positive

for depressive

ideation.

sympt oms

(010) more

than hal f, 57.

Table 4: Prevalence of depressive symptom measures® on PHQ-9 in AURAH

MSM reporting anal or vaginal sex in the

past three months [N=1340]

n (%)
95% CI

Clinically significant depressive
symptoms (score

o f

166 (12.4%)
10.7%, 14.3%

Depression severity:
None/minimal

Mild

Moderate
Moderately severe
Severe

894 (66.7% 95% CI: 64.1%, 69.2%)
280 (20.9% 95% CI: 18.8%, 23.2%)
91 (6.8% 95% ClI: 5.6%, 8.3%)
50 (3.7% 95% CI: 2.8%, 4.9%)
25 (1.9% 95% CI: 1.3%, 2.7%)

Major depressive syndrome

85 (6.3%)
5.2%, 7.8%

Major and other depressive
syndromes

136 (10.2%)
8.6%, 11.9%

Suicidal ideation

157 (11.7%)
10.1%, 13.6%

? For a definition of each measure see section 3.3.2.1 in Chapter 3.

4.3.2

Receiving medical treatment or therapy for depression

Overall, the proportion of men who reported receiving treatment for depression (medical or

other) was 9.2% (123/1340). Of the 166 men with depressive symptoms (PHQ-9 O1 0) ,

treat me

for depression was reported by 28.9% (n=48). Of the 1174 men without depressive symptoms

(PHQ-9<10), 6.4% (n=75) reported treatment for depression. Among the 241 men with any

evidence of current depression (PHQ-9 O 1 0

(n=123) reported receiving treatment for depression.

4.3.3 Anxiety, depression, and other mental health disorders

4.3.3.1 Generalized anxiety disorder on GAD-7

The prevalence of generalized anxiety disorder on GAD-7
men who scored positive for depressive symptoms (PHQ-901 0)
scored positive for GAD on GAD-7
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much more likely than men who did not to score positive for depressive symptoms on PHQ-9
(73.7% vs. 5.4%:; &° p-value<0.001).

4.3.3.2 Anxiety and depression on EuroQoL 5D
The prevalence of moderate/extreme anxiety or depression on EuroQoL 5D, which asks about
oneb6s state of heal 468), muchdigherthantte propdriion Bo%itivé for =
depressive symptoms on PHQ-9. Of these 466 men, 30.9% (n=144) screened positive for
depressive symptoms on PHQ-9(010) . Of the 166 men who screened

symptoms, the vast majority (86.8%) reported being anxious or depressed on EuroQoL 5D.

4.3.3.3 Anxiety/depression diagnosis and other mental health disorders
When participants were asked whether a doctor had ever told them that they have a mental
health condition, 18.5% (n=248/1340) of men responded that a doctor had. The prevalence of
conditions specified is presented in Figure 9. The prevalence of anxiety and depression is
presented together given that a number of men specified both conditions. Of the 248 men who
reported having ever been told by a doctor that they have a mental health condition, 196 men
(79.0%) specified anxiety and/or depression. A smaller proportion of men specified the following
conditions: bipolar disorder (n=7; 2.8%), personality disorder™"' (n=4; 1.6%), psychosis™" (n=2;

XXViii

0.8%), and learning disorder™" (n=2; 0.8%) ©®"**®)_ One man specified an eating disorder and
one man specified PTSD. Although bipolar disorder and PTSD may fall under the categories of
depression and anxiety respectively, given that these conditions were specifically cited, they are

presented separately here. Nineteen men (7.7%) specified multiple conditions.

Of note, of the 166 men who screened positive for depressive symptoms (PHQ-9 01 0) , 75 men
(45.2%) reported ever having been told by a doctor that they have a mental health condition. Of

these 75 men, 59 (78.7%) specified depression and/or anxiety, ten (13.3%) specified multiple

diagnoses, one man had a missing response, and the five remaining men specified bipolar,

personality disorder, psychosis, learning disorder, or PTSD.

I All men specified borderline personality disorder.
! This includes one man who specified schizophrenia.

il This includes men who specified ADHD and Asperger syndrome.
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Figure 9: Prevalence of mental health conditions among those ever diagnosed by a
doctor in AURAH

N=248 MSM who reported having been told by
a doctor that they have a mental health

<1% <1% condition

6%

1%\

1%

2%\
3%

m Anxiety/depression
Bipolar disorder
m Personality disorder
m | earning disorder
= Psychosis
Eating disorder
= PTSD

sMul tiple (02)
diagnoses
Unknown

4.3.3.4 Treatment of anxiety and other mental health disorders
Overall, 3.7% (n=49) of men reported receiving medical treatment or therapy for a mental health
condition other than depression at the time of the questionnaire. In Figure 10, the mental health
conditions for which participants reported receiving treatment are presented. Of the 49 men who
reported receiving treatment for a mental health condition other than depression, 28 men
(57.1%) specified anxiety; 24 men specified anxiety/ GAD, two men specified PTSD, one man
specified panic attacks, and one man specified stress. Furthermore, 6 men (12.2%) had a
missing response, 4 men (8.2%) specified bipolar, and three men (6.1%) specified OCD,
psychosis (schizophrenia), and a learning disorder (ADHD). One man specified a borderline

personality disorder and one man specified an eating disorder.

Of note, of the 166 men who screened positive for depressive symptoms (PHQ-9 01 0) , 20
(12.0%) reported receiving treatment for a mental health condition other than depression. Of

these 20 men, treatment was reported by ten men (50.0%) specifying anxiety/stress/PTSD/

panic attacks, three men (15.0%) specifying OCD, two men (10.0%) specifying a learning

disorder, bipolar, and a missing response, and one man specifying psychosis.
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Figure 10: Prevalence of currently receiving treatment/therapy for a mental health

condition other than depression in AURAH
N=49 MSM who reported receiving medical

treatment/therapy for a mental health condition
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6%
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other than depression
= Anxiety/stress/PTSD/panic
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4.3.4 Prevalence of other psychosocial factors

The prevalence of socio-demographic factors is described in Chapter 3 section 3.2.2.3, and is
presented below in Table 5, together with the prevalence of lifestyle/psychosocial factors. Of the
1340 men, the prevalence of reporting using 0, 1, 2-4, and 5 or more recreational drugs in the
past three months was 43.2%, 20.1%, 22.5%, and 14.2% respectively; 56.8% reported recent
recreational drug use. The prevalence of chemsex-associated drug use was 23.4%. Higher-risk
alcohol consumption was reported by 19.3% of men. Overall, 48.7% of men reported having
disclosed their sexual orientation to all or almost all of their close family, friends, and work
colleagues, whereas, 4.2% reported having disclosed to few or none of these individuals. Thirty

percent of men reported very high levels of a supportive network.

4.3.5 Socio-demographic and lifestyle factors associated with depressive symptoms (PHQ-
9010)

Table 5 shows the association of socio-demographic and lifestyle factors with depressive

symptoms (PHQ-9 O010) among the 1340 men. There were

depressive symptoms and indicators of lower socio-economic status (financial hardship, non-

employment, non-home-ownership, and non-university education), with prevalence of

depressive symptoms increasing from 7% to 50% with increasing level of financial hardship.

Depression was also very strongly associated with lower levels of a supportive network:

prevalence increased from 4% to 49% from high to low categories of social support. Depressive

symptoms were also associated with younger age, identifying as bisexual, Midlands/

Yorkshire/Humber region of recruitment, lower levels of disclosure of sexual orientation to work
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colleagues, smoking, higher-risk drinking, and greater number of recreational drugs used. A
significant trend was observed between lower levels of disclosure of sexual orientation to
friends and higher prevalence of depressive symptoms, and the overall association was of
borderline significance. The following factors were not associated with depressive symptoms:
having been born in the UK and ethnicity, disclosure of sexual orientation to close family, being
6outd to all/almost all or few/ no fongoilegnds, wor k ¢
relationship status. After adjusting for key socio-demographic factors (see footnote under Table
5), the factors listed above remained significantly associated with depression, with some
attenuation in the magnitude of effect, with the exception of study region, disclosure of sexual
orientation to friends, and smoking, which were no longer significant. The strongest associations
remained with socio-economic factors and supportive network, for instance the adjusted relative
difference in prevalence across categories of financial hardship and levels of a supportive

network was five-fold and ten-fold respectively.

When investigating the relationship of socio-demographic and lifestyle factors with depressive
symptoms (PHQ-9010) among al | 14 $révaldhSeM 2.5%, n-A35R484), arf
identical pattern of associations was observed (Appendix section 11.10, Table 65), the only
exception being that smoking remained associated with depressive symptoms after adjustment
for key socio-demographic factors. Of note, the prevalence of depressive symptoms (PHQ-

90 1 @mong the 144 MSM in AURAH who did not report recent anal or vaginal sex was 13.2%.
This is addressed in Chapter 8 in the context of further exploring the depression profile of men

reporting different sexual behaviours.

In the sensitivity analyses, results were broadly similar when investigating associations with the
other measures of depressive symptoms on PHQ-9 (major depressive syndrome and major and
other depressive syndromes), see Appendix section 11.11 Table 66. There were some
differences in terms of which adjusted associations were statistically significant, but the pattern

of associations was very similar.
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Table 5: Unadjusted and adjusted associations of socio-demographic and lifestyle factors' with depressive symptoms on PHQ-9 (scoreO1 0 )
1340 MSM who reported anal or vaginal sex in the past three months in AURAH

among

N=1340 MSM reporting sex in the past 3 months PHQ-9 010 (n=166; 12. 4%)
N (%) % p-value® | Unadjusted Overall | Adjusted Overall p-
PR[95% CI] p-value | PR[95% ClI] value
Age (years) <25 235 (17.8%) 19.6% | 0.001 2.04 [1.23, 3.41] 0.001 1.79 [1.06, 3.01] 0.032
25-29 344 (26.0%) 14.2% | <0.001° | 1.49 [0.89, 2.48] 0.001° 1.57 [0.93, 2.63] 0.006°
30-34 255 (19.3%) 7.8% 0.82 [0.45, 1.51] 0.91 [0.50, 1.67]
35-39 175 (13.2%) 9.1% 0.95 [0.50, 1.81] 1.02 [0.54, 1.95]
40-44 125 (9.5%) 8.8% 0.92 [0.45, 1.88] 1.02 [0.50, 2.07]
45+ 188 (14.2%) 9.6% 1 1
Born in the UK and ethnicity Yes, white 676 (51.2%) 12.4% | 0.346 1 0.336 1 0.989
Yes, BAME 86 (6.5%) 17.4% 1.40 [0.85, 2.32] 1.03 [0.60, 1.74]
No, white 408 (30.9%) 10.5% 0.85[0.60, 1.20] 0.98 [0.69, 1.39]
No, BAME 151 (11.4%) 11.9% 0.96 [0.59, 1.55] 1.08 [0.65, 1.77]
Study region London 1017 (75.9%) | 11.4% | 0.038 1 0.032 1 0.401
South 241 (18.0%) 13.7% 1.20[0.84, 1.72] 1.16 [0.80, 1.67]
Other 82 (6.1%) 20.7% 1.82[1.15, 2.87] 1.37[0.84, 2.25]
University Education Yes 891 (66.5%) 9.3% <0.001 1 <0.001 1 <0.001
No/missing® 449 (33.5%) 18.5% 1.98 [1.50, 2.63] 1.86 [1.37, 2.51]
Employment status Employed 1069 (79.8%) | 10.1% | <0.001 1 <0.001 1 0.020
Not employed/ 271 (20.2%) 21.4% 2.12[1.59, 2.83] 1.49 [1.06, 2.09]
missing®
Money to cover basic needs Always 958 (71.7%) 7.2% <0.001 1 <0.001 1 <0.001
(financial hardship) Mostly 281 (21.0%) 16.7% | <0.001° | 2.32[1.64, 3.28] <0.001° | 1.95[1.36, 2.80] <0.001°
At times/no 97 (7.3%) 49.5% 6.87 [5.07, 9.31] 5.16 [3.64, 7.30]
Housing status Home owner 369 (27.9%) 3.8% <0.001 1 <0.001 1 <0.001
Renting 764 (57.8%) 13.9% | <0.001° | 3.66 [2.12, 6.30] <0.001° | 3.66 [2.07, 6.48] <0.001°
Unstable/other 188 (14.2%) 21.3% 5.61 [3.13, 10.04] 4.48 [2.40, 8.36]
Self-reported sexual identity® Gay 1190 (89.1%) | 11.4% | 0.004° 1 0.003 1 0.011
Bisexual 127 (9.5%) 22.1% 1.74[1.21, 2.50]° 1.61[1.11, 2.31]°
Straight 19 (1.4%) 5.3%
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Table 5: Unadjusted and adjusted associations of socio-demographic and lifestyle factors’ with depressive symptoms on PHQ-9

1340 MSM who reported anal or vaginal sex in the past three months in AURAH (continued)

(scored010)

N=1340 MSM reporting sex in the past 3 months PHQ-9 010 (n=166; 12. 4%)
N (%) % p-value” | Unadjusted Overall | Adjusted Overall
PR[95% CI] p-value | PR[95% CI] p-value
How many friends know you are All/almost all 1006 (76.1%) | 11.1% | 0.052 1 0.050 1 0.440
gay/bisexual/attracted to men Some 250 (18.9%) | 15.6% | 0.016° 1.40 [1.00, 1.96] 0.013° 1.28 [0.88, 1.88] 0.317°
Few/none 66 (5.0%) 18.2% 1.63[0.95, 2.81] 1.16 [0.62, 2.17]
How many work colleagues know you All/almost all 794 (60.8%) | 11.7% | 0.001 1 0.001 1 0.012
are gay/bisexual/attracted to men Some 277 (21.2%) | 7.6% | 0.044° 0.65 [0.41, 1.02] 0.055° 0.68 [0.43, 1.09] 0.192°
Few/none 236 (18.1%) | 18.6% 1.59[1.15, 2.21] 1.47[0.99, 2.17]
How many close family know you are All/almost all 869 (66.0%) | 12.1% | 0.807 1 0.805 1 0.810
gay/bisexual/attracted to men Some 205 (15.6%) | 12.2% | 0.547° 1.01[0.67, 1.52] 0.547° 0.97 [0.64, 1.47] 0.535°
Few/none 242 (18.4%) | 13.6% 1.13[0.78, 1.62] 0.87 [0.57, 1.33]
60Outd to all/ al most|VYes 652 (48.7%) | 11.5% | 0.338 1 0.339 1 0.387
colleagues and close family No 688 (51.3%) | 13.2% 1.15[0.86, 1.53] 1.15[0.84, 1.58]
60utd to few/no fri|Yes 56 (4.2%) 19.6% | 0.092 1.63[0.94, 2.82] 0.083 1.10[0.60, 2.03] 0.765
and close family No 1284 (95.8%) | 12.1% 1 1
Ongoing relationship Yes 579 (43.2%) | 10.5% | 0.073 1 0.075 1 0.118
No/missing® 761 (56.8%) | 13.8% 1.31[0.97, 1.76] 1.27[0.94, 1.72]
Supportive network 1. High levels 400 (30.1%) | 4.3% <0.001 1 <0.001 1 <0.001
2 464 (34.9%) | 6.7% <0.001° | 1.57[0.88, 2.80] <0.001° | 1.40[0.78, 2.51] <0.001°
3 284 (21.3%) | 17.3% 4.06 [2.39, 6.90] 3.84 [2.24, 6.59]
4 130 (9.8%) 33.1% 7.78 [4.60, 13.17] 6.83 [3.96, 11.77]
5: Low levels 53 (4.0%) 49.1% 11.54[6.72, 19.81] 10.19 [5.82, 17.83]
Current smoker Yes 334 (24.9%) | 17.7% | 0.001 1.66 [1.24, 2.23] 0.001 1.33[0.98, 1.81] 0.071
No/missing® 1006 (75.1%) | 10.6% 1 1
Higher-risk alcohol consumption Yes 259 (19.3%) | 17.8% | 0.003 1.60[1.17, 2.19] 0.003 1.53[1.11, 2.12] 0.009
No/missing® 1081 (80.7%) | 11.1% 1 1
Recreational drug use (past 3 months) 0/missing® 579 (43.2%) | 8.8% <0.001 1 <0.001 1 <0.001
1 269 (20.1%) | 13.8% | <0.001° | 1.56 [1.05, 2.32] <0.001° | 1.52[1.02, 2.28] <0.001°
2-4 302 (22.5%) | 12.9% 1.47[0.99, 2.17] 1.53[1.02, 2.29]
5+ 190 (14.2%) | 20.5% 2.33[1.59, 3.42] 2.41[1.63, 3.57]
Chemsex-associated drug use No/missing 1027 (76.6%) | 11.2% | 0.017 1 0.016 1 0.003
Yes 313 (23.4%) | 16.3% 1.46 [1.07, 1.97] 1.60[1.17, 2.19]
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Adjusted models: Each factor included in a separate model and adjusted for: age (included as four categories: <25, 25-29, 30-39, 40+), UK born (yes or
no/missing), sexual identity (gay or bisexual/straight), university education, ongoing relationship status, and study region.

? University Education: 0.3% (n=4) missing. Employed: 1.4% (n=19) missing. Ongoing relationship: 0.2% (n=3) missing. Smoke regularly: 0.4% (n=5) missing.
Heavy drinking: 1.2% (n=16) missing. Recreational drug use: 0.8% (n=11) missing.

®Pearson y* test

“ Test for trend.

YFisher's exact test.

® A Fisher's exact test p-value is presented for univariable comparison of the three groups presented, however, in unadjusted and adjusted Poisson analyses;
self-reported sexual identity is categorised into two groups: gay or bisexual/straight.
"For a definition of each measure see section 3.3.5 in Chapter 3.
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4.4 Discussion

4.4.1 Summary of results

Among MSM reporting recent sex, the prevalence of depressive symptoms (PHQ-9 01 0) wa's

12.4%. Half of men with any evidence of current depression reported receiving medical

treatment or therapy for depression. There was a very strong association between symptoms of
depression and anxiety: 6 1 % of men who scored positive for derg
scored posi t iOv¥ounhes age, @akRrs ¢f OWer socio-economic status, and lower

levels of a supportive network were consistently and strongly associated with depressive

symptoms (PHQ-90 1 OReporting depressive symptoms was also associated with identifying as

bisexual or straight, low levels of disclosure of sexual orientation to work colleagues, higher-risk

drinking, and greater number of recreational drugs used.

4.4.2 Prevalence of depressive symptoms in studies of MSM

In AURAH, the prevalence of clinically significant depressive symptoms on the PHQ-9 i.e. a

score of 010, was 12.4% (166/1340) amongFiwen who
UK studies have investigated depression among MSM. In Natsal-3, the prevalence of

depressive symptoms on the interviewer-administered PHQ-2 (PHQ-2 s cor ea odf iOr39t st
screen for depression rather than a diagnostic tool, was 8.9% (95% CI: 5.5%, 14.3%, n/N=

17/190) among all MSM and 6.4% (95% CI: 3.5%, 11.7%, n/N= 7/107) among gay-identified

MSM @42 Using the same definition (PHQ-2 ©3) , t he preval engdMSMihodepr e
reported recent sex in AURAH was 9.3% (95% CI: 7.8%, 10.9%, n/N=124/1340); among all

MSM in AURAH the comparable prevalence was 9.5% (95% CI: 8.1%, 11.1%, n/N=141/1484).

Therefore, the prevalence of depressive symptoms found among the large sample of MSM

attending GUM clinics in AURAH appears comparable to that found in the smaller general

population sample of MSM from Natsal-3.

In a study of 179 users of a popular geosocial-networking smartphone app for gay, bisexual,

and other MSM in London (2016), the prevalence of depressive symptoms using the same

definition (PHQ-2 ©3) was t wi ce as @9 ghe veshighdr2valdre nptedind 0 )
this study may be explained by inclusion of participants living with HIV, among whom the

prevalence of depression is known to be higher ™. In total, 11.4% of participants self-reported

an HIV-positive status. A high proportion of younger participants may also explain the high
prevalence of depressive symptoms observed since the prevalence of depression is known to

be higher among younger individuals (see section 4.4.5 below). Seventy percent of participants
were aged less than 41 years. Furthermore, given the nature of a volunteer sample, it is

possible that men who elected to partake in this survey were more likely to report symptoms of

depression. This may be particularly true as the study was advertised as a health and wellbeing
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survey. It was reported that 1410 app users clicked the advertisement and were taken to the
survey page, and 202 users completed the survey (14.3%) . On the other hand, it may be
that men who use dating apps have a higher burden of depressive symptoms. It may be that
these men are more likely to use recreational drugs or alternatively, are less likely to be

affiliated to the gay community and have lowers levels of a supportive network.

A similarly high prevalence of depressive symptoms was reported in the Stonewall Gay &

Bi sexual Me n 6 s H e ahich was &uoducted gmorig 5418 day, bisexual and
other MSM living in England, Wales, and Scotland. This study collected information on
depressive symptoms using the PHQ-9 as part of an online survey, using a snowball sampling
method for study recruitment. The prevalence of depressive symptoms (PHQ-9 ©10) was 21. 3
(1155/5416). As suggested above, the very high prevalence noted may be as a result of
inclusion of participants living with HIV and/or who are younger in age. Information was not
collected on HIV status in this study, however, it was reported that 78% of participants were less
than 45 years of age. Furthermore, there may be problems associated with snowball sampling,
as it does not always capture a sample that is representative of the target population - gay and
bisexual communities in the UK.

In the 4 gym project in 2000 (N=739) ®® 40% (309/772) of men said that they strongly agreed

or agreed with the statement: 6generally in the
the AURAH study, 35% of men reported being moderately or extremely anxious or depressed

when asked about one®s dshteated oafe, h d artepotied teovrchd ye nc e
depression may be higher than that found via use of symptom questionnaires. Although in

AURAH, participants were attending a GUM clinic at the time of survey completion and may

have been awaiting HIV/STI screening and getting symptoms checked. As a result, it is

reasonable to assume that one may have been feeling anxious or depressed on that particular

day. In addition, although individuals may perceive themselves to be experiencing depression,

this may not be of a severity or duration sufficient enough to warrant fulfilment of a clinical

definition of depression on a symptom questionnaire. Finally, in 1999 a consecutive sample of

122 MSM attending a GUM clinic in East London was recruited. In total, 13.9% (n=14) of MSM

were considered to indicate borderline depressive symptoms on HADS and 6.9% (n=8) definite

symptoms %),

When considering alternative definitions based on PHQ-9, the prevalence of a major depressive
syndrome in AURAH was 6.3% among men who reported recent sex. The prevalence of major
and other depressive syndromes was 10.2%. Similarly, in the one study identified in review (i) of
this thesis (Table 1) to investigate depression using PHQ-9 (NHBS ©®%), the prevalence of
major and other depressive syndromes was 13.0% among U.S MSM attending

community/commercial gay venues in 2014 (N=240).
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4.4.3 Comparing the prevalence of depressive symptoms between the AURAH study of MSM
and the general UK population
There is limited data on the prevalence of depressive symptoms in the general UK population,
using PHQ-9-based definitions. In the summer of 2007, severe flooding in England prompted
the Health Protection Agency to investigate the impact of flooding on mental health
(2007/2008). Survey participants were selected, using probability-based methods, from flooded
and non-flooded populations. In non-flooded populations, the prevalence of depressive
symptoms (PHQ-9 O1 0)  w aasd this figussincluded women, among whom rates of
depression are most often higher ©72), Comparing this estimate to the AURAH study suggests
that the prevalence of depressive symptoms may be somewhat higher among MSM compared
to the general population, but other socio-demographic factors (such as age, socioeconomic
status, region, and calendar period) may confound this comparison. In Natsal-3, of all 5533 men
who reported ever having had sex, 8.5% screened positive for depression on PHQ-2 (score of
039, The equivalent prevalence (PHQ-2  &f& AURAH was 9.3% among MSM who
reported recent sex and 9.5% among all MSM, suggesting that the prevalence of depressive
symptoms may be similar or slightly higher among MSM compared to the general population.
There are a number of other probability-based and general population-based survey studies
that have collected information on depression among individuals in the UK, none however, have
incorporated the PHQ-9 ®%% 574678 1n AMPS (2007), less than 2% of male participants were
classified as having a depressive episode (including mild, moderate, and severe) on CIS-R and

an additional 7% were classified as having a mixed anxiety and depressive disorder ¢*%.

4.4.4 Comparing the prevalence of depressive symptoms between MSM and their
heterosexual counterparts, in high-income countries

There does appear to be consistent evidence that depression prevalence is elevated among

MSM compared to their heterosexual counterparts in a number of studies in high-income

countries, mainly the U.S. Evidence comes from a meta-analysis of studies conducted up to

2005 ®3? a recent systematic review of U.S. studies *®, two recent population-based studies

in the Netherlands ®*% and France ©*°, and from Natsal-3 ®*? and AMPS ®*? in the UK. These

studies are described in detail in section 1.8.1 of Chapter 1.

4.45 Association of socio-demographic and lifestyle factors with depressive symptoms
A number of quantitative studies from high-income countries have investigated factors
associated with depressive symptoms among samples of MSM including HIV-negative MSM: in

the UK (41 415.564) (although one study investigated male and female sexual minorities(34l)),

Belgium (358)’ u.s. (41, 346, 347, 354, 356, 364, 365, 368, 370, 371, 606-609, 679-681)’ Australia (454)’ and in the iPrEX
trial spanning multiple countries (360) Symptoms of depression on symptom questionnaires (and
self-reported feelings of depression (564)) have been found to be strongly associated with

markers of lower socio-economic status (unemployment, lower education, and lower income)
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(346, 347, 354, 356, 364, 371, 415, 454,606, 681) | 5\er levels of a supportive network (358.415.4%9) and perceived
discrimination on the basis of sexual orientation ®*"3*¢34") Extensive theoretical research has
also linked sexual minority stress to poor mental health outcomes @09 210:226. 227, 229, 235-238, 240, 241,
245-247.682) 5f note, economic hardship has also been established as strongly associated with
poor mental health in UK general population-based research (the British Household Panel

Survey (BHPS) 1992-1998, the Whitehall Il study 1988, UK Census 2001, and AMPS 2007) %
351)

(346, 358, 360, 364, 415, 454, 606-609) (41, 346, 358, 454, 564, 606-

Furthermore, younger age , recreational drug use

) describing oneds®*¢v% 8% hnd boylivirg vitha malespartner/hot
being in an ongoing relationship with a partner “**> %% have been found to be associated with
depressive symptoms in previous studies. The association between ethnicity and depressive
symptoms has been inconsistent 47 3%¢ 4155649 The association of other psychosocial factors,
including CSA and IPV, with depression is described in section 2.6.3.2 of Chapter 2, and will be

discussed in detail in Chapter 7 in the context of findings from the PROUD trial.

In line with previous studies, in the AURAH study, markers of socio-economic hardship were
strongly associated with depressive symptoms as well as other measures of depression on
PHQ-9, providing further evidence for a critical role of poverty and socio-economic hardship in
poor mental health among UK MSM. Reporting lower levels of a supportive network was also
strongly associated with depression measures on PHQ-9 in AURAH. Furthermore, the
prevalence of depressive symptoms was twice as high in men reporting a bisexual or other
identity that is not based on attraction to one sex/gender compared to those reporting a gay
sexual identity in AURAH. In Natsal-3, the prevalence of depressive symptoms (PHQ-2) was
also higher among all 190 MSM (34 of whom identified as bisexual) than the 107 men who
identified as gay (8.9% vs. 6.4% respectively) ®*2. In addition to an overall mental health
inequality between the sexual minority and sexual majority, as described in detail in section
1.8.1, inequalities may also exist within sexual minorities. The same has been found among
sexual minority women ©®®. Perhaps this may reflect higher levels of social support available in
a more established and potentially cohesive community, such as the gay community. Bisexual

men may be even more vulnerable to isolation as a sexual minority.

Finally, similar to findings from previous studies in high-income countries, younger age, greater
number of recreational drugs used, and low levels of disclosure of sexual orientation to work
colleagues, was associated with depressive symptoms in AURAH. Chemsex-associated drug
use in the past three months was also found to be associated with depression measures. There
is emerging evidence from qualitative work suggesting that for some individuals, engagement in

(579)

chemsex is associated with psychological distress including depression , reasons for this are

explored in detail in section 7.3.8 of Chapter 7. In AURAH, depressive symptoms were also
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associated with smoking regularly and higher-risk drinking. Having been born in the UK and

ethnicity was not associated with depressive symptoms in AURAH.

4.4.6  Treatment for depression

In AURAH, half of those with evidence of current depression reported receiving medical
treatment/therapy for depression. Although this may suggest some under treatment of
depression, it is not possible to discern the number of men who had been offered treatment,
whether treatment had been interrupted, and whether relapse of symptoms had occurred
following treatment. It is also unclear how this estimate of treatment coverage compares to the
general UK population, especially given this sample consists of men who are actively engaging

in health care.

4.4.7 Prevalence of generalized anxiety disorder and suicidal ideation

In AURAH, the prevalence of GAD on GAD-7 was 10.2% among men who reported recent anal

or vaginal sex. This may be higher than the estimated 8% lifetime prevalence of GAD among

men and women in the U.S., Australia, and New Zealand “°. The majority (74%) of men in the

AURAH study who scored positive for GAD also scored positive for depressive symptoms on

PHQ-9 (score of ©10). This is in | i nmentalhedlth previ ou
comorbidity is very common among individuals with GAD, and depression is the most common

(405

comorbidity ). Previous studies have also found similar socio-economic associations with

GAD as those with depression; younger age, lower levels of education, unemployment, and

lower levels of family income “°®.

In AURAH, the prevalence of suicidal ideation on PHQ-9 was 11.7% among men who reported

recent anal orvaginalsex. The O0sui ci dal i deadsks aboutthotlgsuigdalt i on on
i deatTihorughh& s t hat you woandsklf-tbar irefthdrtieg youssélffin d e a d 6)
some wayd. The life-time prevalence of self-harm is estimated to be around 18.0% in

adolescence (the time at which it tends to first occur) “°®

and the life-time prevalence of suicidal
ideation is estimated to be around 9.2% among adults “o7 |n the AURAH study, the majority
(57%) of men who scored positive for depressive ¢

suicidal ideation and this is in line with findings from previous studies of men and women (108,

409)

4.4.8 Limitations

The general methodological limitations of the AURAH study are discussed in section 3.7.1 of
Chapter 3. In this specific analysis, it is important to note that the prevalence of depression and
other mental health measures may have been underestimated if individuals with depressive
symptoms/other mental health conditions were more likely to be in the 40% of clinic attendees

approached who did not complete the AURAH questionnaire. Furthermore, it was not possible
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to investigate the relationship of internalised homophobia or expectations of rejection, CSA and
IPV, with depression measures in the AURAH study. Finally, men were asked about the use of
three recreational drugs commonly used in the context of chemsex, however, men were not

asked in AURAH whether these drugs had been taken before or during sex.

4.4.9 Summary of discussion

The prevalence of depressive symptoms among MSM in the setting of UK GUM clinics appears
to be similar to that found among MSM selected from the British general population, based on
the small Natsal sample. Consistent evidence suggests that the prevalence of depressive
symptoms is higher among sexual minority individuals compared to their heterosexual
counterparts. The majority of these studies were conducted in the U.S. Based on consistent
findings in the literature and the strong associations found in AURAH, socio-economic status
and supportive networks appear to be crucial factors linked to depression. Findings from the
AURAH study also appear to support extensive theoretical, as well as epidemiological, research
into the link between stress related to sexual minority status and depression. Findings from the
AURAH study also support evidence that depressive symptoms among MSM are more common
among younger men, men who use a higher number of recreational drugs, and report higher-
risk alcohol consumption. In line with emerging evidence, the prevalence of depressive
symptoms among men who reported a bisexual or other plurisexual identity label in the AURAH
study was twice as high compared to men who identified as gay. Finally, there does appear to
be some evidence of potential under treatment of possible clinically significant depressive
conditions. The implications of these findings are discussed in Chapter 9.
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Chapter 5

5 Investigating the relationship between depressive symptoms and sexual behaviour

among gay, bisexual, and other men who have sex with men in the AURAH study

5.1 Introduction

Symptoms of depression have been found to be associated with increased sexual risk

behaviour (and HIV seroconversion ®*%) in studies of MSM ®**3%®) mainly in the U.S. Although

HIV prevention has been a priority among MSM in the UK/Europe, mental health has

traditionally not been a focus of European studies of risk and prevention, and the role of

depression in sexual behaviour linked to STI and HIV transmission is not well understood. To

date, two European cross-sectional studies have investigated the relationship between

symptoms of depression and sexual behaviour. In a UK GUM clinic sample of 122 MSM in

1999, a higher prevalence of depressive sympt oms

) @ In a Belgian

men who reported CLS with an HIV-positive/unknown status partner (Table 1
volunteer and online sample of 591 HIV-negative MSM who reported anal sex with a casual
partner (2008), depressive symptoms (CES-D >21) were associated with CLS in unadjusted

analysis (Table 1) ©°®.

Given the self-regulation and coping literature on depressive symptoms, it is hypothesized in
this thesis that among sexual minority men, depressive symptoms would lower self-efficacy for
sexual safety and increase the chances of sexual risk behaviour, and that this association would
be partially but not fully confounded by recreational drug use, CSA, and IPV. The aim of this
chapter was to address this hypothesis and thereby the lack of data on mental health and
sexual behaviour among MSM at risk of HIV acquisition in the European context. This chapter
uses data from the AURAH study to investigate among gay, bisexual, and other MSM reporting
recent sex: (i) the relationship between depressive symptoms and sexual behaviour measures,
and the potential confounding/moderating effects of recreational drug use, and (ii) a causal
steps approach to the question of whether low self-efficacy for sexual safety mediates the
association between depressive symptoms and sexual behaviour measures. Also presented, is
the association of GAD on GAD-7, and suicidal ideation on PHQ-9, with sexual behaviour

measures.

5.2 Statistical methods

A detailed description of the variables investigated in analyses presented in this Chapter is

included in Chapter 3 section 3.3.1.
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Analyses are conducted among MSM who reported anal or vaginal sex in the past three
months. The prevalence of each of the eight sexual behaviour measures defined in section
3.3.3 of Chapter 3 is presented. The relationship between depressive symptoms (PHQ-90 1)0
and sexual behaviour measureswas assessddckstfsiesgscfor trend,
exact test (when expected numbers were small) for univariable analysis, and modified Poisson
regression with a robust variance estimator in order to produce adjusted PRs (645 ' Associations
are presented unadjusted, adjusted for key socio-demographic factors, and finally adjusted for
the same key socio-demographic factors plus lifestyle factors (see section 3.6.5), in order to
assess the extent to which the associations were attenuated when accounting for recreational
drug use, alcohol use, and smoking. Of note, the relationship between level of PHQ-9
depressive symptom severity (none/minimal, mild, moderate, moderately severe, or severe) and
sexual behaviour measures was also investigated adjusted for key socio-demographic factors.
Findings from this analysis are mentioned in the text for the measure of CLS with one or more
partners and are summarized for the other sexual behaviour measures. A sensitivity analysis
was undertaken using different PHQ-9-based definitions of depressive symptoms (major
depressive syndrome and major and other depressive syndromes [including major depression
and dysthymia]). The relationship between depressive symptoms (PHQ-901 0 ) sexumld
behaviour measures was also assessed using logistic regression in order to produce adjusted
ORs. This was in order to compare the magnitude of associations across sexual behaviour

measures (see section 3.6.2).

Further analyses were performed in order to investigate the potential moderating effects of
recreational drug use on the relationship between depressive symptoms (PHQ-9 01 0) and
sexual behaviour measures. For the purpose of this analysis, three measures of recreational

drug use in the past three months were investigated: (i) poly-drug use, (ii) club-drug use, and

(iii) chemsex-associated drug use ®#**9. Three separate modified Poisson regression models,
including drug use measures (i), (ii), or (iii) and an interaction term between depressive

symptoms and the measure of drug use, were investigated, adjusted for key socio-demographic
and lifestyle factors. The presence of an interaction would indicate the need to present the PR's
separately for men who reported the measure of drug use and men who did not.

A causal steps approach to mediational analysis ©¢** %%

was investigated in this chapter, see
section 3.4.2. Based on this approach, in addition to investigating the relationship between
depressive symptoms and sexual behaviour, the following associations were investigated:

1. The association between depressive symptoms and low self-efficacy measures

2. The association between low self-efficacy measures and sexual behaviour measures

3. The association between depressive symptoms and sexual behaviour measures

adjusted for low self-efficacy measures
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It is of note that three additional analyses were undertaken in order to explore whether the

relationship between depressive symptoms (PHQO10)

samples of differing sexual risk behaviour profiles: (i) among men who reported anal sex with a
man in the past three months (N=1304), (ii) among men who reported anal or vaginal CLS in the
past three months (N=853), and (iii) among men who reported anal CLS in the past three
months (N=815). Findings are briefly compared to those observed in the main analysis, among

the 1340 men who reported anal/vaginal sex in the past three months.

The association between depressive symptoms and reasons for non-condom-use among men
reporting anal or vaginal CLS (N=853) was also investigated. Models are presented unadjusted
and adjusted for key socio-demographic factors. A number of further investigations were then
conducted among the 1340 men who reported recent sex. The association of a four category
variable describing the current presence/absence of depressive symptoms (PHQ-9 O 1 anil
medical treatment/therapy for depression (symptoms plus treatment, symptoms no treatment,
no symptoms with treatment, or no symptoms no treatment) with sexual behaviour measures
was assessed. Models are presented unadjusted and adjusted for key socio-demographic
factors. The relationship of suicidal ideation on PHQ-9 and GAD on GAD-7 with sexual
behaviour measures was also investigated. Models are presented unadjusted, adjusted for key
socio-demographic factors, and adjusted for the same key socio-demographic factors plus
lifestyle factors. Finally, the unadjusted association of socio-demographic and lifestyle factors

with sexual behaviours was assessed.

5.3 Results

5.3.1 Prevalence of sexual behaviour measures

The prevalence of CLS and other sexual behaviour measures is presented in Table 6. Overall,
63.7% (n=853) of men reported CLS in the past three months. Of these men, 91.7% (n=782)
had CLS with men only, 3.9% (n=33) had CLS with both men and women, and 4.5% (n=38) had
CLS with women only. Of note, of the 782 men who reported CLS with men only in the past
three months, 27.2% (n=213) reported CLS having occurred with one long-term partner only. Of
the 38 men who reported CLS with women only in the past three months, 36.8% (n=14)
reported CLS having occurred with one long-term partner only. Overall, 32.1% of men reported
CLS with two or more partners and 35.4% had CLS with at least one unknown and/or HIV-
positive status partner (excluding men who reported no CLS partners of unknown HIV status
and only one HIV-positive CLS partner who was a long-term partner and with whom they

6t hought the risks of catching HIV we Faurtekno w
percent of men had receptive CLS with an unknown status partner. Thirty-six percent of men
reported eleven or more new sexual partners in the past year and 37.0% reported group sex in

the past three months. Thirty-two percent of men reported having been diagnosed with a
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bacterial STI in the past year and 15.5% of men reported PEP use in the past year. The

proportion of missing values f
Table 6.

Table 6: Prevalence of sexual behaviour measures®in AURAH

or each s&undeml beheze

N=1340 MSM who reported anal/vaginal sex (past three
months)

n (%; 95% CI)

CLS with one or more partners

853 (63.7%; 61.0%, 66.2%)

CLS with two or more partners (past 3 months)

430 (32.1%; 29.6%, 34.6%)

CLS with unknown/HIV-positive status partner(s)® (past 3
months)

474 (35.4%; 32.9%, 38.0%)

Receptive CLS with an unknown status partner (past 3
months)

187 (14.0%; 12.2%, 15.9%)

Self-reported bacterial STI diagnosis
(past year)

423 (31.6%; 29.1%, 34.1%)

PEP use (past year)

207 (15.5%; 13.6%, 17.5%)

Eleven or more new sexual partners
(past year)

483 (36.0%; 33.5%, 38.7%)

Group sex (past 3 months)

496 (37.0%; 34.5%, 39.6%)

? For the questions that were asked separately for male and female sexual partners, the proportion

of missing values incorporated into the ‘no’ sexual behaviour category comprised of men who did not

answer either the male or female partner questions, or who answered one but did not provide a positive
response i.e. reported no CLS or no HIV-positive partner. CLS: 0.3% (n=4) missing. Number of CLS

partners: 0.4% (n=6). Knowledge of the HIV status of your partner(s) (No, all, or some): 1.6% (n=22). CLS

with an HIV-positive partner: 3.0% (n=40). Position during anal sex (insertive, receptive, or both): 0.9% (n=12).
The following questions were not asked separately for male and female sexual partners: bacterial ST| diagnosis:
1.3% (n=17) missing, PEP use: 1.0% (n=14), 11+ new sexual partners: 1.0% (n=14), and group sex: 0.6% (n=8).
® Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS partner who was

a long-term partner and with whom they ‘thought the risks of catching HIV were low because their partner was

taking ART" were not counted as positive for this measure.

5.3.2 Relationship between depressive symptoms and sexual behaviour measures

The prevalence of depressive symptoms on PHQ-9 ( ©10)

was 12. 4%

(166/ 134/

4.3.1 of Chapter 4. Depressive symptoms were associated with all measures of CLS. Men with

depressive symptoms were more likely than those without symptoms to report CLS with one or
more partners (74.7% vs. 62.1%), CLS with two or more partners (44.6% vs. 30.3%), CLS with

unknown/HIV-positive status partners (50.6% vs. 33.2%), receptive CLS with an unknown
status partner (22.9% vs. 12.7%), bacterial STI diagnosis (42.2% vs. 30.1%), and PEP use

(23.5% vs. 14.3%); p<0.01f or > aebts. Amorg men with depressive symptoms, the

prevalence of CLS with one or more partners was 70.3% among men with moderate depressive

symptom severity, 78.0% among men with moderately severe symptoms, and 84.0% among

men with severe symptoms of depression. Depressive symptoms were not associated with the

remaining two sexual behaviour measures: the prevalence of depressive symptoms was similar

among men with and without eleven or more new partners in the past year (39.2% vs. 35.6%;

p=0.372) and among men reporting and not reporting group sex in the past three months

(37.5% vs. 33.7%; p=0.350).
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Figure 11 shows unadjusted and adjusted PRs. After adjusting for key socio-demographic
factors, depressive symptoms were associated
95% CI: 1.06, 1.30; p=0.002] , 02 [ PR :1.17 274;950%WO1Cunknown/HIV-positive
status [PR 1.43 95% CI: 1.20, 1.71; p<0.001], receptive unknown status [PR 1.60 95% CI: 1.14,
2.24; p=0.006]), and with bacterial STI diagnosis [PR 1.46 95% CI: 1.19, 1.79; p<0.001] and

PEP use [PR 1.83 95% CI: 1.33, 2.50; p<0.001]. Adjustment for key socio-demographic factors
resulted in some attenuation of the associations with CLS measures. This attenuation appears

to be predominantly driven by the inclusion of university education in the model for each

measure of CLS. Adjustment for key socio-demographic factors resulted in slightly accentuated
associations with STI and PEP use, which appeared to be predominantly driven by inclusion of
age in each model. After adjusting additionally for smoking, alcohol, and recreational drug use,
aloft hese associations were attenuated to some
[PR 1.1395% CI: 1.02, 1.26; p=0.017] , CLS 02 [ PRL.0%, 1.268p=000%3}CLSI
unknown/HIV-positive status [PR 1.30 95% CI: 1.09, 1.55; p=0.004], receptive CLS unknown
status [PR 1.58 95% CI: 1.13, 2.21; p=0.008], bacterial STI diagnosis [PR 1.31 95% CI: 1.07,
1.60; p=0.009], and PEP use [PR 1.68 95% CI: 1.22, 2.31; p=0.001]). Attenuation appears to be
predominantly driven by the inclusion of number of recreational drugs used in each model.
Depressive symptoms were not associated with having eleven or more new sexual partners in

the past year or with group sex in the past three months, in unadjusted or adjusted analyses.

Figure 11 is repeated with ORs from logistic regression models and presented in Appendix
section 11.12 (Figure 33). When using ORs as the measure of association, the magnitude of
associations was very similar across the different measures of CLS (including STI diagnosis and
PEP use).

Of note, a significant trend was observed when investigating the relationship between level of
depressive symptom severity and all measures of CLS partners, including bacterial STI
diagnosis and PEP use, after adjusting for key socio-demographic factors. The relationship was
in the same direction for all measures of CLS, whereby increasing depressive symptom severity
was associated with increased CLS, STI, and PEP prevalence. For instance, for the measure of
CLS with one or more partners, the following estimates were observed: mild depression PR
1.10 95% CI: 1.00, 1.21; moderate depression PR 1.14 95% CI: 0.98, 1.32; moderately severe
depression PR 1.28 95% CI: 1.09, 1.49; severe depression PR 1.35 95% CI: 1.10, 1.65; versus

no/minimal depression, trend test p-value<0.001. Estimates were similar for the other measures

of CLS, whereby the trend test p-valuewas OO0. 004 f o Levaldftlepressv@s ur e s .

symptom severity was not associated with report of eleven or more new sexual partners or

group sex.
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Figure 11: Unadjusted and adjusted associations of depressive symptoms (PHQ-9 O1 0)
with sexual behaviours among 1340 MSM who reported anal or vaginal sex in the past
three months in AURAH

Prevalence ratio associated
with PHQ-9 score =210
(independent variable)

Dependent variable:

PR 95% CI p value
<0.001

CLS with 1+ partners

(past 3 months) $ gg?g
(n=853; 63.7%) .
CLS with 2+ partners <0.001

(past 3 months) gg?;
(n=430; 32.1%) '

CLS with unknown/HIV+ <0.001
partner(s)® 0.004
(past 3 months)

(n=474; 35.4%) | :: <0.001
Receptive CLS with unknown gggg

partner (past 3 months)

(n=187; 14.0%) $ 0.001
Bacterial STI diagnosis S%gg
(past year) '
e $ 0001
PEP use (past year) 388:12
(n=207; 15.5%) '

= 0.363
11+ new sexual partners — 0067

e

(past year)
(n=483; 36.0%) 0387
Group sex (past 3 months) ﬁ_ gg?‘}
(n=496: 37.0%) 0.106
T T T T
0.7 1.0 1.5 20 25

PR= Prevalence ratio, p value
by Wald test using modified

Poisson models

AUnadjusted prevalence ratio [N=1340]
Prevalence ratio adjusted for: age®, UK born®, sexuality”, education, relationship, & study
region [N=1316]

Prevalence ratio adjusted for above socio-demographic factors plus smoking, higher risk alcohol, &
drugs [N=1316]

* Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS partner who was a
long-term partner and with whom they ‘thought the risks of catching HIV were low because their partner was taking
ART were not counted as positive for this measure.

 The model was fitted to include age in four categories (<25; 25-29; 30-39; 40+) and dichotomous UK bomn and
self-reported sexual identity.
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Table 67 (Appendix section 11.12) presents findings from three additional analyses. The pattern
of associations was identical among the 1304 MSM reporting recent anal sex. When
considering measures other than CLS with one or more partners, a similar pattern of
associations was found among the 853 MSM reporting recent anal/vaginal CLS. Although
associations between depressive symptoms and CLS with two or more partners and CLS with
an unknown/HIV-positive status partner were considerably attenuated after adjustment for
smoking, drinking, and recreational drug use. Among the 815 MSM reporting recent anal CLS,
associations with CLS measures, including bacterial STI diagnosis, were considerably
attenuated after adjustment for smoking, drinking, and recreational drug use. These findings are
explored further and their implications are discussed in Chapter 8 in the context of findings from
the PROUD trial of MSM reporting recent anal CLS.

In the sensitivity analyses, results were broadly similar, although somewhat weaker, when
investigating associations with the other measures of depressive symptoms on PHQ-9 (a major
depressive syndrome and major and other depressive syndromes), see Appendix section 11.13
Table 68 and Table 69.

5.3.2.1 Moderating effects of recreational drug use
When investigating interactions between depressive symptoms and measures of recreational
drug use, the association between depressive symptoms and CLS measures, including PEP
use, appeared somewhat stronger among men who reported the measure of drug use
compared to men who did not (Table 7). However, most tests of interaction were not significant
(Table 7), the exception being for the measure of eleven or more new sexual partners in the
past year. There was some evidence that depressive symptoms were associated with this
measure among men who reported club-drug use in the past three months, whereas the
relationship was non-existent among men who did not. A borderline significant interaction was
also observed for the relationship between depressive symptoms and bacterial STI diagnosis,
according to club-drug use. The direction of this association was the same in both groups, but

the association was somewhat stronger among non-club-drug users.
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Table 7: Association between depressive symptoms (PHQ-9 O1 0)

three months, in AURAH

and

s e x umedsurbsaadcardingaairecreational drug use in the past

N=1340 PR [95%ClI] for association of depressive symptoms (PHQ-9 01 0) wi th sexuals behaviour mesa

Dependent Poly-drug use No poly-drug Interaction | Chemsex-drug No chemsex- Interaction | Club-drug use No club-drug Interact-

variables: (n=341) use (n=999) term use (n=313) drug use term (n=459) use (n=881) ion term
p-value (n=1027) p-value p-value

Adjusted® Adjusted® Adjusted® Adjusted® Adjusted® Adjusted®
PR[95% CI] PR[95% CI] PR[95% CI] PR[95% CI] PR[95% CI] PR[95% CI]

CLS with 1+ 1.25[1.11, 1.41] | 1.07[0.93,1.24] | 0.323 1.27[1.11, 1.46] | 1.08[0.94, 1.24] | 0.239 1.19[1.06, 1.34] | 1.08[0.92,1.26] | 0.718

partners

CLS with 2+ 1.43[1.13,1.80] | 1.18[0.88,1.60] | 0.741 1.46[1.15,1.87] | 1.19[0.88, 1.60] | 0.518 1.44[1.14,1.83] | 1.14[0.82,1.59] | 0.508

partners

CLS with an 1.51[1.22,1.87] | 1.19[0.91, 1.54] | 0.558 1.47[1.17,1.84] | 1.22[0.95, 1.57] | 0.695 1.39[1.11,1.74] | 1.24[0.95, 1.63] | 0.862

unknown/

HIV-positive

status partner

Receptive CLS 1.58[0.91, 2.75] | 1.51[1.00, 2.26] | 0.977 1.75[1.01, 3.03] | 1.46 [0.97, 2.20] | 0.888 1.47[0.88, 2.46] | 1.63[1.06, 2.51] | 0.537

with an unknown

status partner

STI diagnosis 1.26 [0.98, 1.63] | 1.43[1.07,1.92] | 0.320 1.16[0.90, 1.51] | 1.49[1.11,1.99] | 0.153 1.22[0.94,1.57] | 1.60[1.17,2.18] | 0.057

(past year)

PEP use (past 1.79[1.18, 2.74] | 1.54 [0.95, 2.50] | 0.807 1.64[1.10,2.43] | 1.61[0.97, 2.67] | 0.899 1.82[1.22,2.70] | 1.53[0.90, 2.61] | 0.595

year)

11+ new sexual 1.24[0.99, 1.55] | 0.97 [0.70, 1.34] | 0.156 1.31[1.06, 1.63] | 0.97[0.70, 1.36] | 0.076 1.38[1.10,1.73] | 0.86[0.59, 1.25] | 0.023

partners (past

year)

Group sex 0.86 [0.67,1.10] | 0.89[0.62,1.29] | 0.821 0.96[0.77,1.18] | 0.76 [0.51, 1.13] | 0.289 0.94[0.74,1.20] | 0.76 [0.49, 1.19] | 0.396

2 All models are adjusted for age in four categories (<25; 25-29; 30-39; 40+), UK born (yes or no/missing),
sexual identity (gay or bisexual/straight), university education, ongoing relationship status, study region,
smoking, and higher-risk drinking.

155



5.3.3 Relationship between depressive symptoms and measures of self-efficacy for sexual

safety

The prevalence of high self-efficacy for sexual safety was 67.2% (n=900) and 10.6% (n=142) for

difficulty negotiating condom-use. The prevalence of each individual response option given for

these measures is presented in Table 8. Of note, of the 900 men who indicated high self-

efficacy for sexual safety, the vast majority (92.2%) did not report difficulty negotiating condom-

use.

Table 8: Prevalence of self-efficacy for sexual safety and difficulty negotiating condom-

use in AURAH

N=1340 MSM who reported
recent anal/vaginal sex

n (%)

ol feel confiden
can make sure a condom is used

Strongly agree
Tend to agree

900 (67.9%)
342 (25.8%)

condom-use with any new sexual

Tend to disagree

during sex with any partner, in Undecided/no opinion/not applicable | 36 (2.7%)

any situationbd Tend to disagree 38 (2.9%)
Strongly disagree 9 (0.7%)

61 find it diffi|Stronglydisagree 754 (57.0%)

346 (26.2%)

partner 6 Undecided/no opinion/not applicable | 81 (6.1%)
Tend to agree 90 (6.8%)
Strongly agree 52 (3.9%)

High self-efficacy for sexual safety | Yes 900 (67.2%)
No® 440 (32.8%)

Difficulty negotiating condom-use | Yes 142 (10.6%)
No” 1198 (89.4%)

?Includes all other responses, including missing responses (1.1%).
® Includes all other responses, including missing responses (1.3%).

Table 9 presents the unadjusted and adjusted associations between depressive symptoms and
high self-efficacy for sexual safety and difficulty negotiating condom-use. Men with depressive
| i -&ffecdcyfor seaualrsafgpy@andtmord i g h

symptoms (PHQ-9 O1 0)

wer e

|l ess

likely to report difficulty negotiating condom-use than men without depressive symptoms.

Adjusted for key socio-demographic factors, depressive symptoms were inversely associated

with high self-efficacy and were associated with difficulty negotiating condom-use. These

associations remained with some attenuation, after additional adjustment for smoking, drinking,

and recreational drug use.

The other depression measures on PHQ-9 were also associated with high self-efficacy for

sexual safety and again this association remained after adjustment for key socio-demographic
factors, and additional adjustment for smoking, drinking, and recreational drug use. The other

depression measures were not however, associated with difficulty negotiating condom-use, in

unadjusted or adjusted analysis (see Appendix section 11.14 Table 70 and Table 71).
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Table 9: Unadjusted and adjusted associations of depressive symptoms (PHQ-90 1 @jth high self-efficacy for sexual safety and difficulty
negotiating condom-use in AURAH

N=1340 MSM reporting
anal/vaginal sex in the past 3

High self-efficacy for sexual safety (n=900; 67.2%)

Difficulty negotiating condom-use (n=142; 10.6%)

months
N (%) % Unadjusted Adjusted® Adjusted® % Unadjusted Adjusted® Adjusted”
p- PR[95% CI] PR[95% ClI] p- PR[95% ClI] PR[95% CI]
value® | PR[95% ClI] Overall p-value® | Overall p-value” | value* | PR[95% ClI] Overall p-value® | Overall p-value®
Overall p-value® Overall p-value”
Depressive | Yes | 166 (12.4%) | 56.6% | 0.82[0.72, 0.95] | 0.82 [0.71, 0.94] | 0.83[0.73, 0.96] | 18.7% | 1.98 [1.37, 2.84] | 1.77 [1.18, 2.63] | 1.76 [L.18, 2.61]
symptoms | No | 1174 (87.6%) | 68.7% | 1 1 1 9.5% |1 1 1
(score 0.002 0.006 0.006 0.011 <0.001 | <0.001 0.005 0.005

? Pearson ¥’ test
® p-value by Wald test using modified Poisson models.
© Adjusted model (i): Age in four categories (<25; 25-29; 30-39; 40+), UK born (yes or no/missing),
sexual identity (gay or bisexual/straight), university education, ongoing relationship status, and

study region.

? Adjusted model (ii): Age in four categories (<25; 25-29; 30-39; 40+), UK born (yes or no/missing),
sexual identity (gay or bisexual/straight), university education, ongoing relationship status, study region,
smoking, higher-risk drinking, and recreational drug use.
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5.3.4 Relationship between measures of self-efficacy for sexual safety and sexual behaviour
Men with high self-efficacy for sexual safety were less likely than those without to report CLS
with one or more partners, CLS with two or more partners, CLS with an unknown/HIV-positive
status partner, receptive CLS with an unknown status, bacterial STI diagnosis, and PEP use,
see Table 10. Similarly, men who reported difficulty negotiating condom-use were more likely

than those who did not to report CLS measures (Table 10).
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Table 10: Unadjusted associations of high self-efficacy for sexual safety and difficulty negotiating condom-use with sexual behaviour measures in

AURAH
N=1340 MSM reporting recent anal/vaginal sex | CLS with | CLS with | CLS with Receptive CLS | Bacterial PEP use 11+ new Group
1+ 2+ unknown/ with unknown | STI (past sexual sex
partners partners HIV-positive | status partner | diagnosis year) partners
partner (past year) (past year)
N (%) % % % % % % % %
p-value* | p-value® | p-value® p-value® p-value® p-value* | p-value® p-value®
High self-efficacy Yes 900 (67.2%) 55.7% 24.3% 26.9% 10.3% 29.2% 13.6% 35.4% 35.4%
for sexual safety No 440 (32.8%) 80.0% 48.0% 52.7% 21.4% 36.4% 19.3% 37.3% 40.2%
<0.001 <0.001 <0.001 <0.001 0.008 0.006 0.513 0.089
Difficulty Yes 142 (10.6%) 80.3% 45.8% 55.6% 23.2% 36.6% 19.7% 35.2% 33.1%
negotiating No 1198 (89.4%) | 61.7% 30.5% 33.0% 12.9% 31.0% 14.9% 36.1% 37.5%
condom-use <0.001 <0.001 <0.001 0.001 0.171 0.136 0.827 0.307

? Pearson ¥ test.
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Figure 12 and Figure 13 show unadjusted and adjusted PRs. Adjusted for key socio-
demographic factors and additionally adjusted for smoking, drinking, and recreational drug use,
high self-efficacy remained associated with lower prevalence of CLS partners, STI diagnosis,
and PEP use. High self-efficacy was not associated with report of eleven or more new sexual
partners or group sex, in unadjusted or adjusted analysis. Adjusted for key socio-demographic
factors and additionally adjusted for smoking, drinking, and recreational drug use, difficulty
negotiating condom-use remained associated with lower prevalence of CLS partners. Difficulty
negotiating condom-use was not associated with bacterial STI diagnosis, PEP use, report of

eleven or more new sexual partners, or group sex, in unadjusted or adjusted analysis.

In terms of the magnitude of the associations, among men reporting high self-efficacy for
sexual safety, the prevalence of CLS with two or more partners, CLS with an unknown/HIV-
positive status partner, and receptive CLS with an unknown status partner, was half of that
observed among men who did not report high self-efficacy. For these measures of CLS, the PR
of approximately 0.50 remained the same after adjusting for socio-demographic factors and
additionally adjusting for smoking, drinking, and recreational drug use. For the measures of
bacterial STI diagnosis and PEP use in the past year, for which the overall prevalence was
similar to other CLS measures, the difference in prevalence observed between men who
reported high self-efficacy and men who did not, was not as striking. This resulted in weaker
PRs of 0.80 for STI diagnosis and 0.70 for PEP use. These estimates remained unchanged
after adjustment. The largest difference in prevalence was observed for the measure of CLS
with one or more partners, however, given the high prevalence of this measure overall, the

resulting PR was 0.70. Again, this estimate remained unchanged after adjustment.

When investigating associations with difficulty negotiating condom-use, for each measure of
CLS, the PR was weaker than that observed for high self-efficacy for sexual safety. The
exception being, that the prevalence of receptive CLS with an unknown status partner was still
twice as high among men who reported difficulty negotiating condom-use. Accordingly, the large
PR of 2.0 was only observed for the most infrequently reported measure of CLS overall. For all

measures of CLS, PRs remained unchanged after adjustment.
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Figure 12: Unadjusted and adjusted associations of high self-efficacy for sexual safety
with sexual behaviours among 1340 MSM who reported anal or vaginal sex in the past
three months in AURAH
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“Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS partner

who was a long-term partner and with whom they ‘thought the risks of catching HIV were low because

their partner was taking ART" were not counted as positive for this measure.

® The model was fitted to include age in four categories (<25; 25-29; 30-39; 40+) and dichotomous UK born
and self-reported sexual identity.

Figure 13: Unadjusted and adjusted associations of finding it difficult to negotiate
condom-use with sexual behaviours among 1340 MSM who reported anal or vaginal sex
in the past three months in AURAH
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* Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS partner

who was a long-term partner and with whom they ‘thought the risks of catching HIV were low because
their partner was taking ART were not counted as positive for this measure.
" The model was fitted to include age in four categories (<29; 25-29; 30-39; 40+) and dichotomous UK born
and self-reported sexual identity

535

for measures of low self-efficacy for sexual safety

Relationship between depressive symptoms and sexual behaviour measures adjusted

Adjusting additionally for high self-efficacy attenuated the association between depressive

symptoms and all sexual behaviours investigated in Table 11. The relationship with CLS with

one or more partners and CLS with two or more partners disappeared, and the relationship with

CLS with an unknown/HIV-positive status partner was attenuated to borderline significance.

Adjusting additionally for difficulty negotiating condom-use (instead of self-efficacy) also

attenuated the associations found between depressive symptoms and sexual behaviour

measures, but the degree of attenuation tended to be less than that observed for self-efficacy.

Table 11: Impact of adjusting for high self-efficacy and difficulty negotiating condom-use
on the relationship between depressive symptoms and CLS measures, STl diaghosis,

and PEP use, in AURAH

PHQ-9 010

(n=166;

12. 4 %)

Dependent variables:

Adjusted for socio-
demographics® +
lifestyle factors®

Adjusted for socio-
demographics® +
lifestyle factors® +

Adjusted for socio-
demographics® +
lifestyle factors® +

(past 3 months)

high self-efficacy difficulty
negotiating
condom-use
PR[95% CI] PR[95% CI] PR[95% CI]
p-value® p-value® p-value®
CLS with 1+ partners 1.13[1.02, 1.26] 1.08 [0.98, 1.20] 1.11[1.00, 1.23]
(past 3 months) 1 1 1
0.017 0.137 0.048
CLS with 2+ partners 1.28 [1.05, 1.56] 1.18[0.98, 1.44] 1.23[1.01, 1.50]
(past 3 months) 1 1 1
0.013 0.087 0.039
CLS with an 1.30[1.09, 1.55] 1.19[1.00, 1.42] 1.23[1.03, 1.48]
unknown/HIV-positive 1 1 1
status partner 0.004 0.050 0.023

Receptive CLS with an

1.58 [1.13, 2.21]

1.46 [1.04, 2.05]

1.51[1.07, 2.13]

unknown status partner | 1 1 1
(past 3 months) 0.008 0.030 0.019
STI diagnosis (past 1.31[1.07, 1.60] 1.27 [1.04, 1.56] 1.28 [1.05, 1.57]
year) 1 1 1
0.009 0.019 0.016
PEP use (past year) 1.68[1.22, 2.31] 1.61[1.78, 2.21] 1.62[1.16, 2.25]
1 1 1
0.001 0.003 0.004
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? p-value by Wald test using modified Poisson models.

b Age in four categories (<25; 25-29; 30-39; 40+), UK born (yes or no/missing), sexual identity
(gay or bisexual/straight), university education, ongoing relationship status, and study region.
“ Smoking, higher-risk drinking, and recreational drug use.

5.3.6  Relationship between depressive symptoms and reasons for non-condom-use among
men reporting recent CLS

The prevalence of reasons for non-condom-use among the 853 men, who reported anal/vaginal

CLS in the past three months, is presented in Table 12. More than one reason could be

selected. The most common reasons were: got carried away/under the influence (n=369;

43. 3 %) , d o n 0 hjoydble Withduinfro=858; 4%4%),and t hei r/ partner ds

keeping an erection/ejaculating (n=205; 24.0%).

Table 12: Prevalence of reasons for non-condom-use among 853 men reporting recent
CLS in AURAH

N=853 MSM reporting recent anal/vaginal
CLS

Reasons for non-condom-use®: n (%)

6Di dndét think about 131 (15.4%)
not have a condomb

6Donét |l ike using c
enjoyabl e/ close wit

OMy partner didnot 147 (17.2%)
0

0

i

0

353 (41.4%)

0
h
w

Felt wunablcendom-osed i s c |37 (4.3%)
Got carried away or |369(43.3%)
nfluence of alcohol
Di fficult for me/ pa]205(24.0%)
ejaculate when usingac ond o md

1In total, 65 (7.6%) MSM reporting recent anal/vaginal CLS did not tick any of the six reasons
provided for CLS with a man or a woman.

Table 13 presents the unadjusted associations between depressive symptoms (PHQ-9 O1 0)
reasons for non-condom-use among men reporting recent CLS. Men with depressive symptoms
were more likely than those without to report having gotten carried away/been under the

influence, their/their partneroés difficulty

also tended to be more likely to report their partner not wanting to use a condom.
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Table 13: Unadjusted associations of depressive symptoms with reasons reported for non-condom-use in the past three months in AURAH

N=853 MSM reporting recent anal/vaginal 6Di dndt|{é6Dond6t | |6My par{6Felt unno6Got canoDifficult
CLS aboutusinga [c ondoms di dndét |discuss away or was me/partner to keep

condom or more use a condom-used | under the erection or ejaculate

did not have | enjoyable/close | c ond o mo influence of when using a

a c¢ ond o withouta alcohol or condomb

condombd drugso
N (%) % % % % % %

p-value® p-value® p-value® p-value® p-value® p-value®
Depressive Yes | 124 (14.5%) | 14.5% 41.9% 23.4% 6.5% 54.8% 32.3%
symptoms No 729 (85.5%) | 15.5% 41.3% 16.2% 4.0% 41.3% 22.6%
(score010) 0.779 0.893 0.050 0.211 0.005 0.020

? Pearson ¥ test.
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Figure 14 shows unadjusted and adjusted PRs. After adjusting for key socio-demographic

factors, associations with CLS reasons were similar or slightly attenuated. After adjusting

additionally for smoking, drinking, and recreational drug use, depressive symptoms remained

associated with the following reasons for non-condom-use: my partner di dndét wan
condom and difficult for me/partner to keep an erection or ejaculate when using a condom. Not
surprisingly, the associati on wiibflaence efplaohotor ng 6 got
drugs6 di sappeared after additional adjustment f
Depressive symptoms were not associated with the following reasons for non-condom-use, in

unadjusted or adjusted analysis: d i d n & @bout bsingra condom or did not have a condom,

dondét I ike using condoms or itdéds more enjoyabl el
discuss condom-use. Of note, the pattern of associations was very similar when investigating

the other measures of depression on PHQ-9 (data not shown).
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Figure 14: Unadjusted and adjusted associations of depressive symptoms on PHQ-9
(O 1 @wjth reasons for non-condom-use among 853 men who reported recent anal/vaginal
CLS in AURAH

Prevalence ratio associated

Dependent variable: )
1 with PHQ-9 score z10

(independent variable)
PR 95% CI p value
0.780

‘Didn’t think about
using a condom or did 7 X 0.380
not have a condom’ 0.420
(n=131)
‘Don't like using 0.892
condoms or it's more 0.541
enjoyable/close 0.753
without a condom’
(n=353)

AN 0.045
‘My partner didn’t ‘\ 0.055
want to use a condom’ 7 % 0.029
(n=147) '
‘Felt unable to discuss /\ 0.212

condom use’ Kl—\ 0529
(n=37) .

0.484

‘Got carried away or
was under the

. | 0.002
|nfluef1ce of alcohol or 0.005
drugs

(n=369) 0.096

‘Difficult for

0.016
me/partner to keep
erection or ejaculate $ 0.011
when using a condom’ 0.035
(n=205) —

| I —
0.5 1.0 15 20 2530

PR= Prevalence ratio, p value

by Wald test using modified

Poisson models

AUnadjusted prevalence ratio [N=853]

Prevalence ratio adjusted for: agea, UK born?, sexualitya, education, relationship, & study
region [N=839]

Prevalence ratio adjusted for above socio-demographic factors plus smoking, higher risk
alcohol, & drugs [N=839]

* The model was fitted to include age in four categories (<25; 25-29; 30-39; 40+) and dichotomous
UK born and self-reported sexual identity.
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5.3.7 Receiving medical treatment or therapy for depression

The prevalence of treatment for depression was 51.0% (123/241) among men with any
evidence of current depression (see section 4.3.2). The prevalence of CLS measures, STI
diagnosis, and PEP use according to evidence of depression (symptoms and/or treatment), is
presented in Table 14. Men with any evidence of current depression tended to be more likely to
report measures of sexual risk than those without evidence of depression. Adjusted PRs for
associations with CLS with one or more partners, STI diagnosis, and PEP use, were higher for
men who reported depressive symptoms (with or without treatment) than for those who reported
treatment but no current symptoms. For the other measures of CLS, prevalence was elevated

for all depression categories, compared to no depression.
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Table 14: Unadjusted and adjusted associations of symptoms/treatment for depression
with CLS measures, STl diagnosis, and PEP use, in AURAH

N=1340 MSM reporting recent anal/vaginal sex | CLS with one or more partners
Depressive Receiving N (%) % Unadjusted Adjusted®
symptoms treatment for p-value® | PR[95% CI] PR[95% CI]
(PHQ-9 O 1 Q depression: p-valueb p-valueb
Yes Yes 48 (3.6%) 81.3% 1.32[1.14,1.52] | 1.26 [1.08, 1.46]
Yes No 118 (8.8%) 72.0% 1.17[1.03, 1.32] | 1.30[1.02, 1.30]
No Yes 75 (5.6%) 68.0% 1.10[0.94, 1.30] | 1.06 [0.90, 1.24]
No No 1099 (82.0%) | 61.7% 1 1

0.006 <0.001 0.006

CLS with two or more partners
Depressive Receiving N (%) % Unadjusted Adjusted®
symptoms treatment for p-value® | PR[95% ClI] PR[95% CI]
(PHQ-9 O 1 g depression: p-value® p-value”
Yes Yes 48 (3.6%) 54.2% 1.83[1.39, 2.41] | 1.65[1.23, 2.21]
Yes No 118 (8.8%) 40.7% 1.37[1.08, 1.74] | 1.37 [1.08, 1.75]
No Yes 75 (5.6%) 40.0% 1.35[1.01, 1.81] | 1.35[1.01, 1.80]
No No 1099 (82.0%) | 29.7% 1 1

<0.001 <0.001 0.001

CLS with unknown/HIV-positive status

partner(s)®
Depressive Receiving N (%) % Unadjusted Adjusted®
symptoms treatment for p-value® | PR[95% ClI] PR[95% CI]
(PHQ-9 O 1 Q depression: p-value® p-value”
Yes Yes 48 (3.6%) 54.2% 1.69[1.29,2.22] | 1.50[1.11, 2.02]
Yes No 118 (8.8%) 49.2% 1.53[1.25,1.88] | 1.48 [1.20, 1.82]
No Yes 75 (5.6%) 50.7% 1.58[1.25, 2.01] | 1.57 [1.23, 2.00]
No No 1099 (82.0%) | 32.0% 1 1

<0.001 <0.001 <0.001

Receptive CLS with an unknown status

partner
Depressive Receiving N (%) % Unadjusted Adjusted®
symptoms treatment for p-value® | PR[95%CI] PR[95% CI]
(PHQ-9 O 1 ( depression: p-value® p-value”
Yes Yes 48 (3.6%) 25.0% 2.10[1.25, 3.51] | 1.68[0.94, 2.99]
Yes No 118 (8.8%) 22.0% 1.85[1.27,2.69] | 1.71[1.16, 2.52]
No Yes 75 (5.6%) 24.0% 2.01[1.30, 3.11] | 2.08[1.34, 3.21]
No No 1099 (82.0%) 11.9% 1 1

<0.001 <0.001 0.001

Self-reported bacterial STI diagnosis (past

year)
Depressive Receiving N (%) % Unadjusted Adjusted®
symptoms treatment for p-value® | PR[95% ClI] PR[95% CI]
(PHQ-9 O 1 Q depression: p-value p-value
Yes Yes 48 (3.6%) 35.4% 1.19[0.80, 1.76] | 1.34 [0.91, 1.96]
Yes No 118 (8.8%) 44.9% 1.50[1.21,1.87] | 1.52[1.21, 1.92]
No Yes 75 (5.6%) 33.3% 1.12[0.80, 1.56] | 1.12[0.81, 1.55]
No No 1099 (82.0%) | 29.9% 1 1

0.009 0.004 0.003

PEP use (past year)
Depressive Receiving N (%) % Unadjusted Adjusted®
symptoms treatment for p-value® | PR[95% ClI] PR[95% CI]
(PHQ-9 O 1 ( depression: p-value® p-value”
Yes Yes 48 (3.6%) 25.0% 1.77 [1.06, 2.96] | 2.05[1.21, 3.47]
Yes No 118 (8.8%) 22.9% 1.62[1.13,2.33] | 1.78[1.22, 2.58]
No Yes 75 (5.6%) 17.3% 1.23[0.73, 2.06] | 1.28[0.77, 2.12]
No No 1099 (82.0%) 14.1% 1 1

0.018 0.014 0.002
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? Pearson x*test.

bp-\JfaIue by Wald test using modified Poisson models.

© Age in four categories (<25; 25-29; 30-39; 40+), UK born (yes or no/missing), sexual identity
(gay or bisexual/straight), university education, ongoing relationship status, and study region.

5.3.8 Generalized anxiety disorder and suicidal ideation

Compared to depressive symptomsonPHQ-9 ( ©10), a similar pattern of

for GAD on GAD-7 with sexual behaviour measures, high self-efficacy for sexual safety, and
difficulty negotiating condom-use (see Appendix section 11.15 Table 72- Table 75). Likewise,
compared to depressive symptoms on PHQ-9  ( Qdlvery similar pattern of associations was
found for suicidal ideation on PHQ-9 with sexual behaviour measures. However, suicidal
ideation was not associated with measures of self-efficacy (see Appendix section 11.15 Table
72- Table 75). In terms of the magnitude of the associations, for each measure of CLS,
including bacterial STI diagnosis and PEP use, the PRs observed for GAD, were very similar,
although in each case slightly weaker, than that observed for depressive symptoms (PHQ-
9010). The same was true when compar i degresBiRs

symptoms.

5.3.9 Relationship of socio-demographic and lifestyle factors with sexual behaviour measures
Table 76 in Appendix section 11.16 presents the unadjusted associations of socio-demographic
and lifestyle factors with sexual behaviour measures. Reporting CLS with multiple partners and
partners of an unknown or HIV-positive status was associated with older age (albeit of
borderline significance with the latter CLS measure), attending a study recruitment clinic outside
of London, a non-university degree level education, financial hardship, not being in an ongoing
relationship, lower levels of a supportive network, smoking regularly, higher-risk drinking,
greater number of recreational drugs used, and chemsex-associated drug use. Reporting CLS
with two or more partners also appeared to be associated with having been born in the UK and
being BAME, and had a borderline significant association with a self-reported straight sexual
identity. Reporting CLS with multiple partners and partners of an unknown or HIV-positive status
was not associated with employment status or housing situation in unadjusted analysis. A
similar pattern of associations was found with report of CLS with one or more partners, with
some exceptions. This measure was not associated with age, levels of a supportive network, or
higher-risk drinking, and was more common among men reporting an ongoing relationship with
a partner. Reporting receptive CLS with an unknown status partner was associated with
attending a study recruitment clinic outside of London, a non-university degree level education,
not being in an ongoing relationship, lower levels of a supportive network, and chemsex-
associated drug use. A borderline significant trend was observed with increasing financial

hardship.
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Bacterial STI diagnosis was associated with age 30-34 years (from which point onwards the
prevalence of STI diagnosis appeared to decrease), non-university degree level education,
being employed, a self-reported gay sexual identity, greater number of recreational drugs used,
and chemsex-associated drug use. A borderline significant association was also observed with
higher-risk drinking. PEP use was associated with lower levels of a supportive network, greater
number of recreational drugs used, and chemsex-associated drug use. Borderline significant
associations were also found with not being in an ongoing relationship and attending a study

recruitment clinic in the South of England.

Reporting eleven or more new sexual partners and group sex was associated with older age,
higher-risk drinking, greater number of recreational drugs used, and chemsex-associated drug
use. Reporting eleven or more new partners was also associated with white ethnicity, a more
stable housing situation, reporting a gay sexual identity, not being in an ongoing relationship,
and lower levels of a supportive network. Group sex was also associated with being employed,

in unadjusted analysis.

5.4 Discussion

5.4.1 Summary of results

As hypothesized in this thesis (see section 1.9.1), depressive symptoms (PHQ-9 01 0) wer e
associated with all measures of CLS, bacterial STI diagnosis, and PEP use, independently of
socio-demographic factors and smoking, alcohol, and drug use. Associations were also
observed among men who did not report (i) poly-drug use, (ii) chemsex-drug use, and (iii) club-
drug use. However, depressive symptoms were not associated with having eleven or more new
sexual partners or group sex. Depressive symptoms were independently associated with lower
self-efficacy for sexual safety. High self-efficacy for sexual safety was independently associated
with all measures of CLS, bacterial STI diagnosis, and PEP use. Adjusting for self-efficacy for
sexual safety attenuated the association between depressive symptoms and CLS measures.
Reporting difficulty negotiating condom-use was also independently associated with depression
and with all CLS measures; adjustment for this measure resulted in some attenuation of the
association between depression and CLS measures. For some measures of CLS, the adjusted
prevalence was higher among men who reported depressive symptoms (with or without
treatment) than men who reported treatment but no current symptoms. The pattern of
associations described above was very similar when investigating other measures of
depression on PHQ-9, including suicidal ideation. Associations were also similar when
investigating GAD on GAD-7 and the implications of these findings are discussed in Chapter 9
in the context of exploring evidence for a causal association between depressive symptoms and

sexual risk behaviour.
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5.4.2 Prevalence of sexual behaviour measures

AURAH estimates of CLS prevalence appear to be somewhat higher or similar to those
observed in review (i) of this thesis (section 2.5.2) for GUM clinic samples and online samples.
The prevalence of CLS with one or more partners was 63.7% and 35.4% for CLS partners of an
unknown/HIV-positive status in the past three months among AURAH men who reported recent
sex. Among all 1484 MSM the prevalence was 57.5% and 31.9% respectively. The prevalence
of CLS with one or more partners in the past three months was 38.9% and 41.8% in the two

GUM clinic samples ®* 2

of review (ii). The prevalence of CLS with unknown/sero-different
HIV status partners in the past three months was 27.0% and 31.0% in the two online samples
(no data available from GUM clinics for this CLS measure “%* 465 4%8.49) preyalence estimates
from AURAH appear to reiterate the conclusions of review (i) and (ii), that MSM attending GUM
clinics may be more likely to report a high prevalence of CLS compared to MSM attending gay
venues or those selected from the general population, see section 2.5.2. This might be
expected, since the primary reason for attending a GUM clinic is for screening and/or treatment
of STls acquired through CLS. These findings may have implications for HIV prevention
interventions addressing depression, as described below and discussed in the final conclusion

chapter of this thesis.

5.4.3 Comparing AURAH findings to other studies investigating depression and CLS among
MSM in review (i)
As described in review (i) of this thesis (section 2.4.5.4), in U.S (and Western European) studies
of MSM the association between depressive symptoms and increased sexual risk behaviour
may be more consistently demonstrated among samples where all or almost all men reported
(recent) sexual intercourse (CMDUHS ®* EXPLORE ®%7%%) project MIX #*?, NHBS ©*¥, FIP
#%9 MAPS ®) P18 Cohort ®®®, vanden Berghe et al 2014 ®*¥), compared to samples which
included a higher proportion of men who did not report recent sex (Dudley et al 2004 ¢,
HONOR ©7 Maksut et al 2016 (373)), see Table 1. In line with findings from review (i), a strong
relationship was observed between depressive symptoms and measures of CLS in the AURAH
study of sexually active GUM clinic attendees. In a sexually active study sample men may be
more likely to have an externalised response to depressive symptoms such as cognitive
escape, with implications for sexual risk-taking and substance use, rather than internalised
response, such as withdrawal ®°*?. The pairing of depression and externalizing behaviours may

be a function of genetic predisposition and/or environmental influences (see section 2.6.2.1) (=07,

566, 568-573)

5.4.4 Comparing AURAH findings to UK studies investigating depression and CLS among the
general population of men

Natsal-3 (2010-2012) is the only UK study to have investigated the relationship between

depressive symptoms (PHQ-2 O3 ) an d kdehaviowr &mongithe British general
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population (N=13507 individuals who reported ever having had sex, N=5533 men). Among men
who did not report receiving treatment for depression in the past year, and after adjusting for
age, screening positive for depression (PHQ-2 O 3wjas associated with greater odds of two or
more female sexual partners in the past year (AOR 1.45 95% CI: 1.06, 1.97), concurrent
partnerships in the past five years (AOR 1.39 95% CI: 1.03, 1.89), knowing/perceiving their
most recent partner to have had sex with somebody else in the past five years (AOR 1.37 95%
Cl: 1.04, 1.82), and -péreeivadrisk of 8TI (AOR 009 856 Cg¥.dd,at er s el
3.09). Depressive symptoms were not however, associated with report of two or more CLS
partners in the past year after adjustment for age (AOR 1.29 95% CI: 0.92, 1.81) ©®™. Of the
5533 men in this sample, 91.3% reported at least one sexual partner in the past year
(5054/5533). Following on from the previous section, the fact that not all men reported sex in
the past year may explain the apparent lack of association between depressive symptoms and
CLS among the general UK population. However, comparing these findings to the AURAH
study may be complicated by the exclusion of men who reported receiving treatment for
depression in the past year in the Natsal-3 analysis. The relationship may also be unique to
MSM. Of note, in a recent study of Natsal-3 participants who reported at least one sexual
partner in the past year (N=4839 men), there was some evidence for an association between
screening positive for depression (PHQ-2 O 3 nd laeking interest in sex for a period of three or
more months in the past year, after adjusting for age (AOR 2.95 95% CI: 2.26, 3.85). Lack of

interest in sex was strongly related to a lack of recent sexual activity ©**.

5.4.5 Depression, recreational drug use, and sexual behaviour

Findings from the AURAH study suggest that recreational drug use is strongly associated with
CLS. Higher levels of drug use among those with depressive symptoms may in part confound
the link between depression and CLS, but drug use is unlikely to solely explain this relationship.
Although the association between depression and sexual risk generally appeared weaker in the
non-drug use groups, there was no statistical evidence to suggest this was the case.
Depressive symptoms were significantly associated with some sexual behaviour measures
among men who did not report significant levels of drug use, again suggesting that a
relationship operates independently of drug use. Furthermore, although reporting symptoms of
depression was not associated with reporting eleven or more new sexual partners in the past
year, this relationship was apparent among men who reported club-drug use. With regards to
partner numbers, and perhaps in the context of sexually orientated settings on the gay scene, it
may be that it is the combination of depressive symptoms and drug use that is most strongly
associated with escape tendencies (see section 1.8.3.4), and hence engagement in sex with a

high number of partners, in line with that described in syndemic theory (see section 2.6.3.2).

Of note, the relationship between recreational drug use and depression is in practice most likely
bidirectional. For instance, men with depressive symptoms may engage in recreational drug use

as a form of self-medication and/or in order to induce a state of cognitive release 39 The
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complex relationship between depressive symptoms and recreational drug use, and sexual risk

behaviour, is further addressed in Chapter 6.

5.4.6 Depression, self-efficacy for sexual safety, and sexual behaviour

Findings from the AURAH study suggest that low self-efficacy for sexual safety and difficulty

negotiating condom-use may be potential mechanisms through which depression leads to CLS,

which may explain why a relationship was observed with CLS measures but not higher partner

numbers. Self-ef f i cacy for sexual safety is a psychologi
confidence in oneds ability to prod88® whchimertain
the context of this thesis, is keeping oneself safe of STI/HIV acquisition. If an individual does not

perceive that they have the capacity to keep themselves sexually safe, then they may not

attempt to make it happen. In the AURAH study, condom-use was considered to be the

behaviour that produces the desired outcome of sexual safety. Condom-use requires exertion of

control in an interpersonal situation, most likely in the form of discussion and negotiation. It

therefore follows, that a low self-efficacy for sexual safety via condom-use may be associated

with increased reporting of CLS, but not necessarily partner numbers.

Among men reporting CLS, depressive symptoms were also independently associated with a
reason for CLS being that a sexual partner did not want to use a condom, or difficulty/a

part ner s @ keabping &nieatidntejgculating. This may reflect the notion that depression
can impact on self-assertion in interpersonal relationships and self-protective behaviours. The
fact that men who reported depressive symptoms were more likely to report PEP use, suggests
that although depression may impair discussion/negotiation of safe sex practices, there is still

an overarching desire to be safe and protect oneself after this interaction is over.

5.4.7 Symptoms and treatment for depression in relation to sexual risk

In the AURAH study, there was no consistent evidence to imply that treatment of depression
may reduce sexual risk-taking. The extent to which this question can be addressed given the
cross-sectional design of the study is limited. Inference may be complicated by a number of
factors including severity of symptoms prior to treatment, type, duration, and frequency of
treatment, timing of treatment in relation to symptoms, the presence of other psychological

conditions, and sensitivity of the PHQ-9 in capturing all cases of depressive symptoms.

5.4.8 Socio-demographic and lifestyle factors associated with sexual behaviour

Unlike in AURAH, in other UK studies of sexual behaviour among MSM (identified in review (ii)
of this thesis, section 2.5.4) there is some evidence to suggest that younger men are more likely
to engage in CLS (including with multiple partners and partners of an unknown/sero-different
HIV status) (118, 477, 482, 489, 512, 563) 563) There is also some evidence from studies in other high-

income countries, mainly the U.S., for an association between younger age and sexual risk
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behaviour “°**"*57" t is possible that in AURAH the age association with sexual risk may be

affected by the demographics of people attending GUM clinics.

Furthermore, although a relationship was observed in the AURAH study, alcohol use has not
been found to be associated with CLS measures in the two other UK studies that have
investigated this association among MSM (478.509) |y terms of other factors, findings from the
AURAH study are similar to other UK studies of sexual behaviour among MSM, in which there is
some evidence to suggest that being in an ongoing relationship is associated with CLS with one
or more partners 84519 |ower levels of educational attainment are associated with CLS
(including with multiple partners) ®** 52 and in which ethnicity and sexual identity have not
been found to be associated with multiple CLS partners and CLS partners of an unknown/sero-
different HIV status 8% 489:496:498.509512) ‘Thase relationships may not be surprising given that
the act of CLS will often occur within the context of stable, loving relationships, which foster
greater assurance of the HIV status of a partner. The possible mechanisms by which lower
levels of educational attainment are associated with sexual risk behaviour are most likely
complex. Educational attainment may be a proxy measure for knowledge of HIV (see section
3.5) and may be associated with socio-economic disadvantage with implications for increased
levels of depression, recreational drug use, and IPV ©#*® 249 |t is possible that educational

attainment may also affect socio-cultural norms and expectations regarding condom-use.

Finally, as in AURAH, in other UK studies of sexual behaviour among MSM, recreational drug
use has been consistently linked to CLS measures ®' 478484509 aq described in detail in
section 2.6.3.2, recreational drug has also been linked to sexual risk behaviour in studies of
MSM in other high-income countries (one study conducted in the Netherlands, one study in
Australia, and the remainder in the U.S.) #7589 pggsible mechanisms of effect are also

discussed in section 2.6.3.2.

5.4.9 Limitations

The general methodological limitations of the AURAH study are discussed in section 3.7.1 of
Chapter 3. In this specific analysis, it is important to note that the prevalence of depression and
associations with sexual behaviour may have differed among the 40% of individuals
approached who did not complete a questionnaire. Although it is acknowledged in this thesis
that CLS should not in itself be pathologized, in the AURAH study of GUM clinic attendees, the
majority of recent CLS reported did not occur with one long-term partner only, therefore, most
CLS was CLS with a non-regular partner. It is of note though, that for a small proportion of men
reporting CLS in AURAH, the act of CLS may occur in the context of loving and mutually
supportive relationships and carry no risk of HIV/STI transmission. This issue is further
discussed in the final conclusions chapter (section 9.2.2). Furthermore, as discussed in section
3.7.1, the cross-sectional methodology used in the AURAH study prohibits us from making

inferences about causality. In particular, the PHQ-9 enquires about symptoms during the
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previous two weeks whereas the recall periods for sexual behaviour were longer (past three
months/past year). However, since depression questionnaires aim to provide a diagnostic
measure of a chronic mental health condition it is not unreasonable to assume that in many
cases depression may have preceded the recent sexual behaviour reported. Nevertheless, the
association between depression and sexual behaviour may operate in both directions (as

discussed in Chapter 9).

It is important to note that multiple testing took place when investigating whether the relationship
between depressive symptoms and sexual behaviour measures varied according to poly-,
chem-, and club-drug use. Since multiple drug measures and multiple sexual behaviour
measures were investigated, it is inevitable that some significant results will appear just by
chance. Furthermore, 166 men were classified as having depressive symptoms. Accordingly,
the numbers investigated become quite small when stratifying by drug use measures, and

power for interaction tests was limited.

Assessing the extent to which factors such as alcohol use, recreational drug use, or self-efficacy
measures O6explaindé the association between depr es
by measurement error in those factors. The observed variables may not fully capture all the

relevant variation in these measures. Therefore, it is important to assess the extent to which

associations are attenuated, rat her than whether

Finally, it was hypothesized in this thesis that CSA and IPV may confound the relationship
between depressive symptoms and sexual behaviour. Unfortunately, AURAH did not collect
information on CSA or IPV. It was also not possible to investigate certain personality
characteristics associated with sensation seeking and sexual compulsivity, nor markers of

cognitive escape, which may also be useful in understanding why some men engage in CLS.

Finally, the infrastructure required to re-contact all sexually active MSM patrticipants to ask them
for their interpretation of why depressive symptoms may have been linked to measures of CLS
in the AURAH study, was not set up. Involving patients in the interpretation of findings, via a
qualitative analysis of verbal or written responses, would have been helpful in better

understanding the possible mechanisms of effect.

5.4.10 Summary of discussion

The AURAH study provides further evidence that depressive symptoms are associated with
CLS measures among samples of MSM reporting recent sex and provides further insight into
this relationship among MSM in the European context. Furthermore, in line with the hypothesis
set forth in this thesis, recreational drug use appears to partially but not fully confound the
association between depressive symptoms and CLS measures in the AURAH study. Reporting

a greater number of recreational drugs used and chemsex-associated drug use was
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consistently and strongly associated with measures of sexual risk-taking, in line with previous
literature, suggesting a critical role of drug use in sexual risk behaviour. Findings also suggest
that self-efficacy for sexual safety may be on the causal pathway between depression and CLS,
supporting the hypothesis in this thesis. A more thorough approach to mediational analysis
(SEM) is described and investigated in the next chapter, in order to determine the statistical
significance of the indirect effect of self-efficacy. Reporting medical treatment or therapy for
depression did not appear to consistently reduce the prevalence of sexual risk behaviour
measures among men with depressive symptoms. However, as noted above, there are a
number of factors which may distort this investigation, and these findings should be interpreted

with caution.
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Chapter 6

6 Investigating a conceptual model for the relationship between depression and
condomless sex among gay, bisexual, and other men who have sex with men in the
AURAH study

6.1 Introduction

Using data from MSM recruited in four U.S. cities for Project MIX between 2004 to 2006, Alvy et
al (2011) (362) presented evidence that both lowered self-efficacy for sexual safety and cognitive
escape tendencies, as well as a composite measure of the two, significantly mediated the
association between depression and CLS partners of unknown or HIV sero-different status in
the past three months. These findings were based on an analysis using the distribution of the
product method, which is similar to approaches described in section 3.4.2 of Chapter 3 that test
the significance of the mediated effect. There is a lack of recent research into the potential
mechanisms by which depression might lead to sexual risk-taking, and no UK/European
studies. The aim of this chapter was to investigate whether data from the AURAH study are
consistent with the hypothesis that depression is associated with CLS indirectly through lowered
self-efficacy for sexual safety. This analysis uses the same sample of men as that investigated
in the previous chapters; gay, bisexual, and other MSM from the AURAH study who reported
recent anal or vaginal sex (N=1340). Structural equation modelling (SEM) was used to address
this question. SEM does not circumvent the issue that causal effects cannot be established in
observational cross-sectional studies. However, it does allow for specification of relationships
between any variables (including latent variables) and specification of more complex

relationships in the model, distinguishing between direct and indirect effects © %%,

6.2 Methods

6.2.1 Hypothesized relationship between depression and sexual risk behaviour among sexual
minority men in the AURAH study
The DAG shown in Figure 15 presents the hypothesized causal connection between depressive
symptoms and CLS, whereby self-efficacy for sexual safety was hypothesized to be on the
casual pathway. In Figure 16, the DAG presents the hypotheses made about causal
connections of socio-demographic and lifestyle factors collected in the AURAH study with
depressive symptoms and CLS. All arrows depicted in the DAG were derived from observed
relationships based either on findings from Chapters 4 and 5 or other previous literature
presented in Chapters 1 and 2, although such relationships have not been proved to be causal.

Of note, for each variable shown on the DAG in Figure 16, the category labelled is the non-
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reference category for binary variables and the group furthest from the reference category for

ordered categorical variables. For instance,t he f act¢tioal 6fiamasahi pd i nclude
always enough money (reference category), (ii) mostly enough money, or (iii) at times/never

enough money, and as a result, is termed financial insecurity in the DAG. This was in order to

capture the way in which the conceptual model was fitted into the framework of SEM. Therefore,

the description of factors in Figure 16 does not reflect the direction in which the relationship is

hypothesized; rather the hypothesized relationships depicted can be either positive or negative.

For instance, higher educational attainment, a supportive network, and older age are

hypothesized to lead to lower levels of depressive symptoms, and thus a negative estimate in

SEM. The remaining postulated relationships are discussed in the context of the results of the

model.

Figure 15: Directed acyclical graph of causal connection between depressive symptoms
and CLS among sexual minority men, based on data from AURAH
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Figure 16: Directed acyclical graph of causal connections* between socio-demographic and lifestyle factors and depressive symptoms, and
between depression and CLS, among sexual minority men, based on data from AURAH
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Key (detailed description in Chapter 3):
* Exposure
Outcome
Ancestor of exposure
Ancestor of exposure and outcome
O Unobserved (latent) variable
m== Causal pathway
=== Possible alternative pathways

* The pathways indicated could represent either positive or negative associations
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6.2.2 Variables investigated in this chapter

The same measures of CLS as those defined in Chapter 3 section 3.3.3 and investigated in the
previous chapter, were examined in this chapter. CLS with one or more partners was the main
measure focused upon when reporting the results. Findings are compared to those observed
when investigating the other measures of CLS: CLS with two or more partners, CLS with an

XXiX

unknown/HIV-positive™" status partner, and receptive CLS with an unknown status partner.
However, the definition of other variables investigated differed. Below is a description of the
variables specific to this chapter that were selected before the analysis since they are related to

both depressive symptomatology and CLS.

6.2.2.1 Unobserved (latent) variables
Depressive symptoms, self-efficacy for sexual safety, and supportive networks were considered
to be unobserved (latent) variables (see section 3.6.3), for which a factor analysis (as described
below) was incorporated into the SEM model. For depressive symptoms, the nine observable
items on the PHQ-9 questionnaire (coded O to 3) werethought t o O6potentially sha
represent) the construct of depression. For the statements indicating self-efficacy for sexual
safety and difficulty negotiating condom-use, described in section 3.3.4, the response options
were coded as 1 to 5, starting with 6éstrongly agr
6strongly disagreeb6 (coded as 1) f oamountstmlowee cond ¢
self-efficacy for both items. These two observable items were thought to potentially shadow the
construct of self-efficacy for sexual safety. It is of note, that a latent construct with only two
6shadowing6 i ndicat othedatem eopstrirtas specifiecctp te aobrélaged with

at least one of the other factors in a measurement model ®*®, which was the case here.

The five observable items on the Duke-UNC Functional Social Support Questionnaire,

described in section 3.3.5, were thought to potentially shadow the construct of a supportive

net wor k. The response options were coded as 1 to
(coded as 1). Of note, having a supportive network may be, to a large extent, a function of
community affiliation. For plurisexual identi fiec
cohesive community may be more difficult. Therefore, these men may be more likely to

experience low levels of a supportive network, and thus depressive symptoms. However, sexual

identity was not included in this model. Due to small numbers, it was not possible to stratify the

sample and investigate the conceptual model separately for different identities under the

umbrella of sexual minority status. Furthermore, although it was of interest in this thesis to

investigate whether sexual minority identities affected the prevalence of depressive symptoms

reported, it was not the focus of this thesis to examine whether other factors relevant to sexual

X Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS partner who

wasalongt erm partner and with whom they O6thought the ri sk
pat ner was taking ART® were not .counted as positive fo
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mi nority menoés s e x uferedlzetwden gag and hisexuhl-dentifiedmerd it
was deemed inappropriate to include the variable of sexual identity when not fully
understanding its exact role in the model. Therefore, the model was examined among sexual
minority men in general, but there may be limitations in assuming all sexual minority identities

are similar.

6.2.2.2 Observed variables
Age and number of recreational drugs used were investigated as continuous variables in order
to increase the degrees of freedom in the SEM and improve power. In the case of recreational
drug use specifically, it was hypothesized that vulnerability to depression and the chances of
engaging in CLS would increase with increasing number of drugs used. Given that the weighted
least squares estimator employed, as described below, does not make distributional
assumptions about observed variables, the non-normal distribution of age and recreational drug
use was not considered a major problem ©® %®®_0Of note, other measures of age and
recreational drug use were also investigated in additional analyses in order to determine the
effect of differing measurements on associations found. Age was investigated in six categories
(18-24; 25-29; 30-34; 35-39; 40-44; 45+)andasadi chot omous var Baasddbrea ( <45;
previous AURAH analysis €8 there appears to be a difference in prevalence of recreational
drug use between men aged less than 45 years and men aged 45 years and older, hence the
cut-off of age chosen for the dichotomous variable. Four different measures of recreational drug
use were examined: number of recreational drugs used (0; 1; 2-4; 5+), poly-drug use, chemsex-

drug use, and club-drug use.

The following additional observed variables were investigated: financial security (all of the time,
most of the time, some of the time, or never), level of educational attainment (no qualifications,
O levels/GCSEs, A levels, vocational qualifications, or university degree or higher), and
frequency of attending gay cafes, pubs, bars, nightclubs/discos, or saunas (two or more times a
month or less than twice a month). Other variables investigated have been defined in section
3.3.5: born in the UK, ongoing relationship with a partner, poly-drug use, chemsex-drug use,
club-druguse,andéout 6 to few/ no f ranedodesfamilynQfmote,semel | eagues
categorical variables (financial security and educational attainment) were not dichotomized in
this chapter since estimates derived from SEM are more intuitive for associations with ordered
categorical variables (see section 6.2.3.2). Using categorical instead of derived binary variables
also allows more information to be incorporated into the model. However, for the other ordered
categorical variables, frequency of gay scene use and concealment of sexual identity, binary
measures were derived. These factors were considered to play an important role in the
conceptual model, as evidenced by most hypothesized indirect pathways operating through
these two variables (see section 6.2.3.3). As a result, it was deemed necessary to define a cut-

off indicating frequent gay scene use and concealment of sexual identity.
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A comprehensive measure of sexual minority stress was not investigated in the AURAH study.
Only one component of the stress, characteristic of sexual minority men, was captured;
concealment of sexual identity. In this context, it was deemed more appropriate to investigate
the association of concealment with supportive networks rather than investigating the
association in the other direction as was shown in the DAG in Chapter 3 (Figure 8), due to the
importance of disclosure in fostering supportive networks for sexual minority men %% 225 245-247)

Of note, an arrow is not drawn from concealment to depression in Figure 16 since it was

investigated whether concealment was associated with depression indirectly via lower levels of

a supportive network in this chapter. Furthermore, although higher levels of recreational drug

use were hypothesized to be associated with sexual minority stress (Figure 8), this was not

thought to be the case when investigating concealment as the only component of minority

stress. Unlike the phenomenon and sequelae of internalised homophobia and fear of rejection,

conceal ment of oneb6s sexual identity and the stre
greater drug use. Men who conceal their sexual identities are thought to be less likely to be

active on the gay scene where opportunities to 0c

available.

6.2.3 Statistical methods

6.2.3.1 Investigating latent variables via questionnaire items in the AURAH study-
Measurement model

A factor analysis was used to obtain estimates of the constructs that cannot be measured
directly (depression, self-efficacy for sexual safety, and supportive network), by relating them to
variables that were directly measured. The latent construct should explain differences between
individuals in their answers to the observable questions asked in the questionnaire. For
instance, depression itself should explain why some individuals answer §eséto a lack of interest
in things and some individuals do not. Although not a primary objective in this chapter, factor
analysis also allowed the investigation of which observable question item was the most
important i.e. contributed more weight. The item with the largest factor loading (the link between
the observed variable and the latent variable) is considered the most important in explaining the

specific latent variable.

6.2.3.2 Investigating hypothesized causal pathways in the conceptual model-
Structural model
An SEM was undertaken in order to investigate the conceptual model depicted in Figure 16. All
relationships (i.e. regression pathways) hypothesized were specified in MPlus. Since this SEM
consists of binary, ordered categorical, and continuous outcome measures, a generalized
weighted least square based robust estimator (the mean and variance-adjusted WLS, WLSMV)

was used in order to control for heteroscedasticity of the error term. The link function for
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(653)

weighted least square estimators is Probit link , Which is the function that has been the most

commonly used and studied in the estimation of models with categorical outcome measures (688-
%2 The key feature of SEM is to calculate a model fit test. The model estimated variance-
covariance matrix is the proportion of variance accounted for in all dependent measures by the
set of independent measures specified. The model fit test determines the extent to which the
variance-covariance matrix differs from the observed sample variance-covariance matrix. If the
difference is not statistically significant then this provides no evidence against the null
hypothesis that the model supports the plausibility of postulated relationships among the

variables ©2.

In order to evaluate the model fit, the following test results were examined in this chapter: The

G p-value, the comparative fit index (CFl), the tucker-lewis index (TLI), and the root mean

square error of approxi ﬁ1p}\xaIUedsn>O.Q5R1Nh3rErADscohsﬁiered. I f tl
to be no evidence to contradi cztishigrﬂyesens'rlimedoel struct
sample size. If the sample is large then a significant p-value will almost always arise regardless

of the magnitude of difference between the observed variance-covariance matrix and model

estimated variance-c ovar i anc e ria also sersitive toThe rumiser of variables

specified in the model (it increases when variable number increases). Given the limitations of

t h & test, the other model fit indices, described below, were used to guide the conclusion as to

the model fit ©>,

The CFl and TLI are comparative fit index tests that examine the specified model against the

null model where nothing is significantly related (i.e. assumes zero covariances between

observed variabl es) . I f values are O0.90 ihen t he
and if the values are O00.95 then the model fit s
to produce lower model fit indices to the CFl, the same cut-off values are utilized ©*¥. The

RMSEA is a more recently proposed test. It is an absolute index of fit test that examines

whet her the speci fi edennooudgehld fiintssariegatde aodflanedel.nd we | |
The RMSEA measures the average lack of fit per model degree of freedom by adjusting for the

degrees of freedom; the error of approximation reflects the lack of fit of the specified model to

the population. Simulation studies have demonstrated that the model fit indices produced by the

RMSEA perform better than the other model fit indices described above, and are now the most

commonly used in applications of SEM (683-697), If the value of RMSEA is O
considfered to have an adequate fit and if the value i
be good. Additionally, the value of RMSEA is reported with a 90% confidence interval (Cl). In a

wellf i tting model, the higher ©®ccFmdly adosedieestforte t s h o
null hypothesis is reported for the RMSEA, if the p-value is >0.05, the null hypothesis cannot be

rejected, and as such it can be suggestedt hat t he specified model has a
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The coefficients produced by SEM are standardized coefficients i.e. Beta values. The

standardization of estimates for continuous independent variables was calculated using the

function O0STDYXadt agar if oal bimadeyedmdent variabl es u
Beta coefficients represent the amount of change (in standard deviation units) in a dependent

variable per one standard deviation change of an independent variable. For a binary

independent variable the coefficient is interpreted as the change in the dependent variable in

standard deviation units when the independent variable changes from 0 to 1. Binary dependent

variables are treated as continuous. In SEM, the interpretive value of the Beta coefficients

extends only to that of comparing effectsizesi n or der to determine which

i mportanced to the model; the great eApositlee coef fi ¢
coefficient indicates a positive relationship with the dependent variable and a negative

coefficient indicates the opposite, an inverse relationship with the dependent variable. The p-

values correspond to the estimates adjusted for their standard errors (equivalent to the z score).

Of not e, in MPmasi bhemakumumi hf &eli hoodd (FI ML)
estimation to deal with missing data. FI ML assume
Random or Missing at Random ©*. Since missingness was <5% in the study for any

variable/for >1 variable, any bias due to missing data was expected to be low.

6.2.3.3 Investigating whether depression is associated with CLS indirectly via self-
efficacy for sexual safety- Mediational analysis

In the Poisson model presented in Chapter 5 (Table 11), whereby the association between
depressive symptoms (PHQ-9 ©10) and CLS was investigat-ed adj us
efficacy (high self-efficacy for sexual safety and difficulty negotiating condom-use), it is
assumed that all effects are direct- the coefficient for depression includes both the direct and
the indirect effects. In SEM however, it is possible to derive two estimates; one for the direct
effect of depressive symptoms on CLS and one for the indirect effect of depressive symptoms
on CLS via self-efficacy for sexual safety. In order to demonstrate this and compare findings
from the Poisson model to those from SEM, factor scores from the depression factor analysis
and self-efficacy factor analysis were imported into Stata to be examined in a modified Poisson
regression model. A mediator pathway was then specified in MPlus in order to investigate the
hypothesis that depression causes CLS indirectly through lowered self-efficacy for sexual

safety.

Additionally, further mediator pathways were specified in order to investigate the hypotheses
that: (i) concealment of sexual identity causes depression indirectly via less frequent gay venue
attendance and lower levels of a supportive network, (i) concealment of sexual identity leads to
lower levels of recreational drug use via less frequent gay venue attendance, (iii) less frequent
gay venue attendance leads to less depression via lower levels of recreational drug use, and

(iv) higher levels of educational attainment lead to less depression via financial security.
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6.2.3.4 Investigating whether the indirect effect of depression on CLS is similar
among men who took recreational drugs and men who did not- Testing for
moderating effects
The potential moderating effects of recreational drug use were investigated in this chapter in
two stages. In the first stage, measurement invariance was investigated for the latent construct
of depression. Determining measurement invariance is as a result of examining whether
individual items measuring a latent construct in a factor analysis function equivalently. It was
investigated whether the measure of depression was well specified and captured equivalent
constructs among: (i) men who reported poly-drug use and men who did not, (ii) men who
reported chemsex-drug use and men who did not, and (iii) men who reported club-drug use and

men who did not.

In the second stage, structural invariance was investigated by examining whether the indirect
association of depression with CLS through lowered self-efficacy for sexual safety was different
among: (i) men who reported poly-drug use and men who did not, (ii) men who reported
chemsex-drug use and men who did not, and (iii) men who reported club-drug use and men
who did not. Of note, this analysis followed on from the finding that the indirect effect of
depressive symptoms on CLS through self-efficacy for sexual safety was consistent with the
data.

6.2.3.5 Investigating alternative causal pathways between depressive symptoms and
CLS with one or more partners- Exploratory analysis
The main hypothesis upon which this work is based is that symptoms of depression lead to
CLS. Given the use of DAG to present this hypothesis, which requires strong prior assumptions
about direction of associations to be made, the possibility that the association may operate in
the opposite direction (CLS leads to depression) was not investigated, but is discussed when

considering evidence for causality in Chapter 9 (section 9.2.3).

The main analysis in this chapter assesses support for the hypothesis that depressive
symptoms lead to CLS via lower self-efficacy, as depicted in Figure 15. However, four
alternative causal pathways between depressive symptoms and CLS with one or more partners
were also examined in order to determine whether the overall model fit improved i.e. whether
alternative pathways appeared to be more consistent with the data. This entailed changing the
direction of the arrows in the DAG for the link between recreational drug use and depressive
symptoms and recreational drug use and self-efficacy for sexual safety. Although it is
acknowledged that this is not the common practice associated with DAG use, it was deemed to
be of interest in this thesis to examine the extent to which the association between depressive
symptoms and CLS may also be operating via recreational drug use. The relationship between
recreational use and depression (and recreational use and self-efficacy for sexual safety) is in

practice most likely bidirectional. The four alternative pathways investigated included:
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(i) model without self-efficacy for sexual safety

(i) model where symptoms of depression cause CLS indirectly through higher levels of
recreational drug use (no direct cause between depressive symptoms and CLS)

(i) model where symptoms of depression cause CLS indirectly through lowered self-efficacy for
safety and where symptoms of depression cause CLS indirectly through higher levels of
recreational drug use

(iv) model where symptoms of depression cause CLS indirectly via lowered self-efficacy for

sexual safety and higher levels of recreational drug use.

6.3 Results

6.3.1 Descriptive statistics

For those variables which were redefined or investigated for the first time in this chapter, the
prevalence is given here; the prevalence of other factors is presented in Chapters 4 and 5. Of
the 1340 men who reported recent sex, the median age was 31 (interquartile range [IQR] =13)
and the mean number of recreational drugs used in the past three months was 1 (IQR=3). Being
educated to O levels/GCSEs, A levels, vocational qualifications, or university degree level was
reported by 9.1%, 18.1%, 3.1%, and 67.2% of men respectively, and 2.6% of men reported no
educational qualifications. Financial security all of the time, most of the time, some of the time,
or never was reported by 71.7%, 21.0%, 5.2%, and 2.0% of men respectively. Fifty-two percent
of men reported visiting gay venues two or more times a month. Finally, the proportion of men
who reported receiving care, love and affection, chances to talk to someone, invitations to go
out, and help when sick, as much as they would like (indicating higher levels of a supportive
network), was 66%, 48%, 57%, 57%, and 55% respectively.

6.3.2 Measurement model
The model (which included depressive symptoms, self-efficacy for sexual safety, and support
network) terminated normally, with p-values <0.001 for all factor items. Table 15 presents

findings from the factor analysis of the nine items on the PHQ-9. In the factor analysis, the

following itemonthe PHQ-9 appeared to be the most i mportant f
depressed, or hopelessd, this was foll oweimg by o61:
bad aboutyourselff-or t hat you are a failure or have |l et yo
6t houghts that you would be better off dead, or

When investigating poly-drug use and club-drug use as potential moderators in the
measurement model, the mean depression factor analysis score was not significantly different
between men who reported poly-drug use and men who did not (p=0.075). The depression

mean was however, found to be different between men who reported club-drug use and men
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who did not (p=<0.001). Regardless, when investigating measurement invariance of the

depression factor analysis, scalar invariance/strong factorial invariance was achieved. In other

words, the responses to the observable factor items were not significantly different between

men who reported poly-drug use and men who did not (p=0.093) and men who reported club-

drug use and men who did not (p=0.114). However, the depression mean was significantly

different between men who reported chemsex-drug use and men who did not (p<0.001) and

scalar invariance/strong factorial invariance was not achieved (p=0.031). Men who reported

chemsex-drug use and men who did not may have answered the PHQ-9 depression

questionnaire in a significantly different way, perhaps giving greater weight to different problem

items on the scale. On further investigation, although the highest depression factor loading

among both men who reported chemsex-drug use and men who did not, wasfor6 f eel i ng down
depressed,orhopel ess 6 (0.853 and 0.876 respectively),
importance differed from then onwards. For example, for men who reported chemsex-drug use,

the second highest factor | oading was f2Qand 61l it t |l e
the third for O6poor appetite or over eathemsg® (0. 872
duguse, the second was f or-orthétgoe arée anfgjluredboativedeb out you
yourself or your family downédgh06s828at sod twbal dt
dead, or of hurt i nd0.8¢4. Ofrnste finflings (re. facmrmoadingsaRL)dfrom

the factor analysis of the items shadowing self-efficacy for sexual safety and supportive network

are presented in Figure 17.

Table 15: Factor loadings for nine items on the PHQ-9 scale of depression in AURAH

Individual question items on the PHQ-9 Factor loadings
scale
1. Little interest or pleasure in doing 0.821
things
2. Feeling down, depressed, or 0.881
hopeless
3. Trouble falling or staying asleep, or 0.718
sleeping too much
4. Feeling tired or having little energy 0.772
5. Poor appetite or overeating 0.753
6. Feeling bad about yourself-or that 0.819

you are a failure or have let yourself
or your family down

7. Trouble concentrating on things, 0.757
such as reading the newspaper or
watching television

8. Moving or speaking so slowly that 0.746
other people could have
noticed/being so restless that it is
hard to sit still

9. Thoughts that you would be better off 0.817
dead, or of hurting yourself in some
way
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6.3.3  Structural model

T h e’test for the model fit was 1084.478, df. 261, p-value <0.001; given the large size of the

sample investigated, this significant finding is not unusual and is difficult to interpret. However,

the RMSEA value was 0.049 (0.046, 0.052; p=0.730), the CFl was 0.961, and the TLI was

0.955. These model fitindicesfall wi t hi n t he c doraltess; as wal bis 6&cd waskd
fitd f or closk-fitteR (dsS&dAn the p-value). Although the conceptual model did not fit

the data perfectly (as no model usually does), given that the model fit estimates were found to

be good, it was considered that the model was not substantially inconsistent with the data.

Figure 17 presents the results of the SEM. Below is a description of the adjusted associations
found in this model, see Figure 17 for sets of adjusted variables. Financial insecurity (Beta=
0.410; p<0.001) and greater number of recreational drugs used (Beta= 0.182; p<0.001) was
associated with higher levels of depressive symptoms. Older age (Beta= -0.151; p<0.001),
higher educational attainment (Beta= -0.079; p=0.039), no ongoing relationship with a partner
(Beta= -0.138; p<0.001), and higher levels of a supportive network (Beta= -0.597; p<0.001) was
associated with lower levels of depressive symptoms. Higher levels of depressive symptoms
were associated with low self-efficacy for sexual safety (Beta= 0.300; p<0.001) and low self-
efficacy for sexual safety (Beta= 0.524; p<0.001) was associated with CLS. Furthermore,
greater number of recreational drugs used (Beta= 0.176; p<0.001) was associated with CLS.
Report of no ongoing relationship with a partner was inversely associated with CLS (Beta= -
0.183; p<0.001) i.e. being in an ongoing relationship was associated with CLS. Of note, in line
with the hypothesis set forth in this thesis, the Beta value for the association between self-
efficacy and CLS was larger than that for the other factors (hnumber of recreational drugs used
and ongoing relationship status), indicating its greater relevance to CLS in the conceptual
model.

In terms of the other relationships, older age was associated with concealment of sexual identity
(Beta= 0.133; p=0.001), and report of no ongoing relationship with a partner was inversely
associated with concealment of sexual identity (Beta= -0.169; p=0.002) i.e. being in an ongoing
relationship was associated with concealment. Concealment of sexual identity was associated
with less frequent visits to gay venues (Beta= 0.702; p<0.001), and this relationship produced
the largest Beta value in the model. Reporting no ongoing relationship with a partner (Beta= -
0.374; p<0.001) and less frequent visits to gay venues (Beta= -0.140; p<0.001) was associated
with lower levels of a supportive network. Less frequent visits to gay venues was associated
with lower levels of recreational drugs used (Beta= -0.115; p=0.001). Finally, older age was
inversely associated with report of no ongoing relationship with a partner (Beta= -0.109;
p=0.008) i.e. younger age was associated with not being in an ongoing relationship, having
been born outside of the UK was associated with higher educational attainment (Beta= 0.261,;
p=0.003), and higher educational attainment was associated with less financial insecurity
(Beta=-0.312; p<0.001).
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Age was not associated with CLS or number of recreational drugs used. Number of recreational
drugs used was not associated with self-efficacy for sexual safety. These non-significant
pathways were not removed from the model since these relationships were hypothesized a
priori, and the model fit for this conceptual model was good. However, these non-significant
pathways were further explored in two ways. First, other categorizations of age and recreational
drug use were investigated. Neither a categorical nor dichotomous version of age groups was
associated with CLS with one or more partners (0.017; p=0.423, and 0.057; p=0.571
respectively) or levels of recreational drugs use (-0.006; p=0.713, and -0.084; p=0.316
respectively). All other model estimates remained the same and the model fit was unchanged.
The association with self-efficacy for sexual safety remained non-significant when investigating
the number of recreational drugs used in four categories, poly-drug use, chemsex-drug use, and
club-drug use. The model estimates for the association with depressive symptoms and CLS with
one or more partners in Figure 17 did not appear particularly sensitive to changes in
recreational drug use measures. All other model estimates remained the same, although older
age was inversely associated with club-drug use (-0.137; p<0.001), and the model fit was
unchanged. Second, two additional indirect pathways that were hypothesized prior to model

refitting were investigated. Findings are described in the mediational analysis section below.
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Figure 17: Structural equation model of the link between depression

and CLS with one or more partners in AURAH
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6.3.4 Mediational analysis

When investigating factor scores from the depression factor analysis and self-efficacy factor
analysis in a modified Poisson regression model in Stata, in an unadjusted model, the PR for
the association between depression scores and CLS with one or more partners was 1.03 (95%
Cl: 1.01, 1.06) with a p-value of 0.002. In an unadjusted SEM with only the depression factor
analysis and a link specified between depression and CLS with one or more partners, the p-
value was <0.001 (Beta= 0.141). After adjusting for self-efficacy scores in the Poisson model,
the association between depression scores and CLS with one or more partners was 1.00 (95%
Cl: 0.98, 1.02) with a p-value of 0.916. Similarly, including self-efficacy for sexual safety in the
SEM with a link specified between depression and self-efficacy and self-efficacy and CLS, the
p-value for the direct effect of depression on CLS with one or more partners was 0.496 (Beta=
0.028). Therefore, both the Poisson model and SEM indicate that after adjusting for self-efficacy
for sexual safety there is no direct association between depression and CLS with one or more
partners, suggesting that self-efficacy confounds this association. This causal steps approach to
mediation, as investigated in the previous chapter, can go no further. SEM however, provides
us with an additional piece of information, which gives evidence as to whether self-efficacy is on
the causal pathway i.e. whether self-efficacy mediates this association (see Chapter 3 section
3.4.2). The p-value for the indirect effect of depression on CLS with one or more partners was
<0.001 (Beta= 0.113).

When investigating the hypothesis-driven model depicted in Figure 16, depression was
associated with CLS indirectly through lowered self-efficacy for sexual safety (Beta= 0.163 95%
Cl: 0.113, 0.213, S.E. 0.025, z-score=Est/S.E. 6.387, p<0.001). It is of note, that when including
an additional direct link between depression and CLS in the model, the p-value for the indirect
effect remained the same (Beta= 0.162) and the p-value for the direct effect was 0.970 (Beta=
0.002).

In addition, concealment of sexual identity was associated with depression indirectly through
less frequent visits to gay venues and lower levels of a supportive network (0.059 95% CI:
0.022, 0.096, S.E. 0.019, Est/S.E. 3.107, p=0.002). Less frequent visits to gay venues was also
associated with less depression indirectly through lower levels of recreational drug use (-0.021
95% CI: -0.035, -0.007, S.E. 0.007, Est/S.E. -2.959, p=0.003). Higher educational attainment
was associated with less depression indirectly through greater financial security (-0.128 95% CI:
-0.167, -0.089, S.E. 0.020, Est/S.E. -6.451, p<0.001). Of note, in an additional analysis, older
age (continuous variable) was associated with lower levels of recreational use via concealment
of sexual identity and less frequent visits to gay venues (-0.011 95% CI: -0.021, -0.002, S.E.
0.005, Est/S.E. -2.337, p=0.019) and to be inversely associated with CLS with one or more
partners via concealment of sexual identity, less frequent visits to gay venues, and lower levels
of recreational drug use (-0.002 95% ClI: -0.004, <0.001, S.E. 0.001, Est/S.E. -2.074, p=0.038).

The model fit was unchanged in this additional analysis.
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As shown in Table 16, for each CLS measure, the conceptual model fit the data well and low

self-efficacy for sexual safety was found to significantly mediate the association with

depression. For each CLS measure, the pattern of associations was similar and each

meditational analysis was significant. The differences observed were as follows: older age and

not being in an ongoing relationship was associated with all three CLS measures and greater

number of recreational drugs used had a borderline association with report of receptive CLS

with an unknown status partner. Figure 18 presents findings for CLS with two or more partners.

Table 16: Goodness of fit and mediational analysis findings when including other CLS
measures in the conceptual model, in AURAH

CLS-related activity in the past
three months

RMSEA

CFlI

TLI

Estimate 95% CI;
S.E.; Est./S.E;
p-value for indirect
effect of
depression on
CLS, mediated by
low self-efficacy
for sexual safety

CLS with two or more partners

0.049 [0.046, 0.052];
p=0.764

0.961

0.955

0.158 95% Cl
0.106, 0.211; 0.027;
5.893; <0.001

CLS with an unknown/HIV+ status
partner®

0.049 [0.046, 0.052];
p=0.713

0.960

0.955

0.190 95% CI:
0.134, 0.247; 0.029;
6.639; <0.001

Receptive CLS with an unknown
status partner

0.049 [0.046, 0.052];
p=0.712

0.960

0.954

0.168 95% CI
0.105, 0.231; 0.032;
5.260; <0.001

# Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS
partner who was a long-term partner and with wham they ‘thought the risks of catching HIV
were low because their partner was taking ART’ were not counted as positive for this measure.
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Figure 18: Structural equation model of the link between depression and CLS with two or more partners in AURAH

Concealment No ongoing
*p=<0.05 *Fp<0.01 *=*p<0.001 | of sexual [E———————— .165% relationship
identity \ with a partner
T
0705+ 0.133+ 0
’ W -0.107*
FL: People who Less frequent
0.884 care b visits to gay . Older age
) “\ venues 5 -
Y T High levels of
i\ .
o551 Love q.nd '. 0. 14_0::0 0.384%+s recreational /\ .
: affection drug use 0.194
-0.151%%F  Q150%**
Someone to ﬁppom
0.831 talkto  [C=---=3 nemork 0.184%**
o
o og53es 0.279%== Condomless
Invitat; A 0.604%%% T gexwi
B vitations  p-° sex with 2+
0.813 to go out ; partners
¢ Financial
; Financs A
Help when - msecunty \ -0.061 0.512%==
0812 cick 1 Not confident to
T 0. 410*** — i
ensure condom
0.312%= H.nzher levels 0.300%%* Low self- _,"7 use
-t ( of depressive efficacy for |‘: .
Borm outside : ng]fer \ symptoms sexm.l safety ‘\_;\ Difficalry
ofthe UK [~ 8 —> educational Q078" / P y
2 attainment 1scussing
3 condom use
o= 1,—"'— ,{"" T il Tl >
Little Feeling Under/over Feeling tired Under/over Feeling bad Cannot Slow/ Suicidal
interest down sleeping £ eating about self concentrate restless thoughts
FL: 0.821 0.880 0.708 0.765 0.755 0.820 0.754 0.735 0.816

195

0.596

Model fit:
RMSEA: 0.049 [0.046, 0.052]; p=0.764
CFI: 0.961

TLI: 0.955

Key:

Observed variables

O Unobserved (latent) variables
~# Pre-modelled factor analysis

FL: Factor loadings




6.3.5 Testing for moderating effects

When investigating CLS with one or more partners, CLS with two or more partners, and CLS
with an unknown/HIV-positive status partner, there was a significant indirect effect for men who
did not report poly-drug use and for men who did report poly-drug use, and the difference in
strength for the indirect effect was not significant between groups (Table 17). The same pattern
was found when stratifying by men who reported chemsex-drug use and men who did not, and
by men who reported club-drug use and men who did not. When investigating receptive CLS
with an unknown status partner, there was a significant indirect effect for men who did not report
poly-drug use, but not for men who did report poly-drug use, although the difference in strength
for the indirect effect was not significant between groups. The same pattern was found when
stratifying by chemsex-drug use, and a significant indirect effect was found for men who did
report club-drug use. The indirect effect of depressive symptoms on CLS through self-efficacy
for sexual safety did not appear to be different among men who took recreational drugs and

men who did not.
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Table 17: Indirect effect of depression on CLS among men who reported

recreational drug use and men who did not, in AURAH

CLS-related No poly- Poly-drug Difference No Chemsex- Difference No club- Club-drug Difference
activity in the past | drug use use in strength | chemsex- drug use in strength | drug use use in strength
three months for indirect | drug use for indirect for indirect
effect effect effect
Parameter | Parameter Parameter | Parameter Parameter | Parameter
p-value p-value p-value p-value p-value p-value p-value p-value p-value
CLS with one or 0.115 0.195 -0.080 0.125 0.192 -0.067 0.121 0.207 -0.085
more partners <0.001 0.005 0.272 <0.001 0.004 0.347 <0.001 0.001 0.217
CLS with two or 0.119 0.142 -0.022 0.128 0.183 -0.055 0.112 0.196 -0.084
more partners <0.001 0.008 0.711 <0.001 0.003 0.417 <0.001 0.002 0.224
CLS with an 0.162 0.168 -0.005 0.162 0.226 -0.064 0.159 0.224 -0.065
unknown/HIV+ <0.001 0.008 0.939 <0.001 0.003 0.448 <0.001 0.001 0.406
status partner®
Receptive CLS 0.169 0.069 0.100 0.159 0.091 0.068 0.167 0.114 0.053
with an unknown | <0.001 0.089 0.098 <0.001 0.070 0.309 0.001 0.024 0.446

status partner

4 Men who reported no CLS partners of unknown HIV status and only one HIV-positive CLS
partner who was a long-term partner and with whom they ‘thought the risks of catching HIV

were low because their partner was taking ART’ were not counted as positive for this measure.
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6.3.6  Exploratory analysis

Figure 19 presents the four alternative causal pathways between depressive symptoms and
CLS with one or more partners investigated. In exploratory model (i), higher levels of depressive
symptoms were associated with CLS directly (0.164; p<0.001). In exploratory model (ii), higher
levels of recreational drug use were associated with low self-efficacy for sexual safety (0.379;
p<0.001), and higher levels of depressive symptoms were associated with CLS indirectly via
higher levels of recreational drug use (0.047 95% CI: 0.011, 0.083, S.E. 0.018, Est/S.E. 2.543,
p=0.011). In exploratory model (iii), higher levels of depressive symptoms were associated with
CLS indirectly via low self-efficacy for sexual safety (0.156 95% CI: 0.107, 0.205, S.E. 0.025,
Est/S.E. 6.229, p<0.001) and at the same time, indirectly via higher levels of recreational drug
use (0.032 95% CI: 0.014, 0.051, S.E. 0.009, Est/S.E. 3.476, p=0.001). In exploratory model
(iv), low self-efficacy for sexual safety was associated with higher levels of recreational drug use
(0.453; p<0.001), and higher levels of depressive symptoms were associated with CLS
indirectly via low self-efficacy for sexual safety and higher levels of recreational drug use (0.072
95% CI: 0.046, 0.099, S.E. 0.013, Est/S.E. 5.391, p<0.001).

198



Figure 19: Exploratory models with altered causal pathways between depressive
symptoms and CLS with one or more partners®, based on data from AURAH
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Table 18 presents a comparison of the model fit indices between the hypothesis-driven
conceptual model, depicted in Figure 16, and exploratory models (i) to (iv), whereby model (iii)

(Figure 19c¢) appeared to be marginally more consistent with the data.

Table 18: Comparing model fit indices of models with differing causal pathways between
depressive symptoms and CLS with one or more partners, in AURAH

Models (in order of better model fit)* RMSEA CFlI TLI

Exploratory model (iii) (Figure 19¢) 0.048 [0.045, 0.051]; p=0.875 0.962 0.957
Hypothesis-driven model (Figure 16) | 0.049 [0.046, 0.052]; p=0.730 0.961 | 0.955
Exploratory model (i) (Figure 19a) 0.051 [0.048, 0.054]; p=0.341 0.963 | 0.958
Exploratory model (ii) (Figure 19b) 0.054 [0.051, 0.057]; p=0.011 0.951 | 0.945
Exploratory model (iv) (Figure 19d) 0.054 [0.051, 0.057]; p=0.007 0.951 0.944

“Ranked according to the RMSEA first. Although relative model fit statistics (information criterion statistics;
AIC, BIC, and ABIC) do exist and are commonly used for model comparison, these indices cannot be estimated
for models with categorical variables, which use a weighted least squares estimator.

It is of note, based on findings from this exploratory analysis, higher levels of recreational drug
use were associated with low self-efficacy for sexual safety only in models not adjusted for
depression (exploratory models (ii) and (iv)). It appears that depression may confound this
association. Accordingly, it was investigated, in the hypothesis-driven model (Figure 16),
whether higher levels of recreational drug use were associated with low self-efficacy for sexual
safety indirectly via depression. The indirect effect was significant (0.052 95% CI: 0.030, 0.074,
S.E. 0.011, Est/S.E. 4.621, p<0.001; the model fit was the same as that in Figure 17.

6.4 Discussion

6.4.1 Summary of results

The conceptual model investigated in this chapter, using SEM, was found to be consistent with
AURAH data. Findings provide support for the thesis hypothesis that depression is associated
with CLS (including CLS with multiple partners and partners of an unknown/HIV-positive status,
and receptive CLS with unknown status partners) indirectly via lowered self-efficacy for sexual
safety. When exploring the effects of altering the causal pathway, the model fit was marginally
improved when depression was considered to lead to CLS indirectly via higher levels of
recreational drug use as well as indirectly via low self-efficacy for sexual safety. Removing the
indirect effect via low self-efficacy for sexual safety reduced the model fit. The indirect
association was also apparent among men who did not report poly-, chemsex-, and club-drug
use. These findings suggest that the indirect effect is not primarily due to higher levels of
recreational drug use. Although low self-efficacy and recreational drug use may both play a role

in the causal pathway between depression and CLS, specifying an indirect effect via low self-
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efficacy and then higher levels of recreational drug use, reduced the model fit (although the

indirect effect remained significant). These findings suggest that there are in fact two distinct
indirect effects whereby depression is -affcacpci at ec
for sexual safety or by leading to higher levels of recreational drug use. These results add to the

analysis described in Chapter 5, as indirect effects could not be directly tested using Poisson

regression analysis.

6.4.2 Comparing AURAH findings to other studies investigating the indirect effect of
depression on CLS through self-efficacy for sexual safety
As described in Chapter 2 section 2.4.8, one high-income country study has investigated
whether the relationship between depression and CLS is mediated by other psychological
vulnerabilities and dysfunctional coping processes, using baseline data from Project MIX (see
section 2.4.1.3) ®%_|n all analyses, age, income, education level, ethnicity, HIV status and
research site were adjusted for. The investigators found that higher levels of depression were
associated with higher cognitive escape tendencies™ (F=152.96, p<0.001), higher levels of

XXX XXXii

avoidant coping™" (F=396.42, p<0.001), and lower levels of self-efficacy for sexual safety
(F=32.12, p<0.001). Furthermore, low self-efficacy for sexual safety (F=41.71, p<0.001) and
cognitive escape tendencies (F=6.69, p<0.05) were associated with higher numbers of CLS
partners of unknown or HIV sero-different status in the past three months, when adjusting
additionally for depression. In order to investigate the significance of mediation, the authors
used the PRODCLIN program, which computes tables of critical values to create asymmetrical

6%2) "2 method similar

confidence intervals based on the distribution of the product of two factors
to the difference of coefficients method and the product of coefficients method described in
section 3.4.2 of Chapter 3. This mediational analysis did not take place in the framework of
SEM. Consistent with findings in this chapter however, low self-efficacy for sexual safety and
cognitive escape tendencies were found to mediate the association between depression and
sexual risk behaviour- the confidence intervals produced in PRODCLIN did not include the

value 0.

In Project MIX, a composite measure of low self-efficacy for sexual safety and/or cognitive
escape tendencies was also investigated and found to significantly mediate the association.
When controlling for this composite measure in the model, depression was no longer associated
with CLS ©¢2, Similarly, in this chapter, the total effect of depressive symptoms on CLS with one
or more partners was equal to the indirect effect since the direct effect was equal to 0. Although
it was not possible as part of the AURAH study to investigate markers of cognitive escape

tendencies, recreational drug use was also found to mediate the association between

XXX

On a 7-item scale previously developed by the authors to specifically assess the use of drugs and sex

to cognitively escape i.e. O6When | am high or drunk |

* Mean score on the Behavioural Disengagement subscale of COPE.

'Ona7-item scale designed to investigate participants®o

i . e. ol am confident that | can have safer sex even if

be 0s e x uanlfdunor momre fteendwas considered to indicate low self-efficacy for sexual safety.
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depression and CLS. As described in section 2.6.3.2, recreational drug use may directly lead to
sexual risk-taking via autonomic or central nervous system mechanisms that increase sexual
arousal and disinhibition, or indirectly by inducing a state of cognitive release and escape from

rational self-awareness ®°" %%

Itis of note, in another study, self-efficacy™" has also been found to partially mediate the
association between depressive symptoms (CES-D>16) and CLS in the past six months among
MSM residing in one of seven Cape Town townships in South Africa (N=316). A Sobel test (see
section 3.4.2) was used and was controlled for age, income and education. The sample
reported high levels of alcohol and drug use and a high number of sexual partners ©99) The fact
that results are consistent in different geographical settings is re-assuring in terms of trying to

establish a causal link.

6.4.3 Comparing AURAH findings to other studies investigating depression among MSM

using SEM
One U.S. and one UK study have previously employed SEM to study depression among sexual
minority individuals. In a SEM using data from the Bareback Project (see section 2.4.1.4), it was
hypothesized that depression was directly and indirectly associated with sexual risk behaviour
via attitudes toward condom-use( based on a modi fied version of
model was said to fit the data well. The direct effect of depression on sexual risk behaviour was
not significant (coefficient not reported; p=0.246). However, depression was significantly
associated with more negative attitudes towards condom-use (-0.15; p=0.005) and more
positive attitudes towards condom-use were significantly associated with a greater proportion of
sexual acts that were protected by a condom in the past month (0.29; p<0.001). Results from
the meditational analysis were not reported perhaps due to the small sample size (N=332). The
aut hors stated that they used apei whztbmag it ems
include for example, the following statements:
partner and | use a condomdéd, 6Condoms are unrel
Lower scores across items used indicated | ower
sexually safe. Since higher levels of depression were associated with lower condom attitude
scores, which was in turn associated with more sexual risk behaviour, these findings appear to
be similar to those found in the AURAH study.

The Avon Longitudinal Study of Parents and Children recruited a consecutive sample of
pregnant women attending care in Avon (N=3710) and collected data from their children up to
age 18. In a SEM, it was hypothesized that sexual minority status was associated with problem

alcohol use indirectly via depressive symptoms (on the Short Mood and Feelings

xxxiii

f

6

I

I

Based on scores from the following statements: &éSome
me they | ove med, 61 find iatdiffwaotul t oGa=dedamtalkd o mabe

me out of using condoms by telling me theyare HIV-negat i ve6, and o1 find it diffi

are used if | have very strong feelings for the man
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Questionnaire). This indirect mechanism was significant (Z=3.2, p=0.001). Although sexual
minority status may be associated with depression (see section 1.8.1), evidence from AURAH
suggests that, among MSM specifically, concealment of sexual identity is also associated with
depression indirectly through less frequent visits to gay venues and lower levels of a supportive
network. Depressive symptoms were also associated with recreational drug use in the AURAH

study.

6.4.4 Other socio-demographic and psychosocial factors associated with sexual behaviour

) (118, 477, 482, 489, 512, 563) (563)

Based on findings from review (ii) of this thesis (section 2.5.4 and

other studies in high-income countries ¢ 3743

, it was hypothesized that younger age would
be associated with CLS measures among sexual minority men in the AURAH study. Similar to
findings from univariable analysis in the previous chapter, age (continuous, categorical, and
dichotomous measures) was not associated with CLS with one or more partners in a SEM
adjusted for relationship status, recreational drug use, and self-efficacy. However, upon further
investigation younger age was found to be associated with CLS indirectly via a greater tendency
to be 6outd with oneds sexual orientation, be act
of recreational drugs. Again, similar to the previous chapter, older age was found to be directly
associated with CLS with two or more partners, CLS with partners of an unknown/HIV-positive
status, and receptive CLS with unknown status partners in SEM. Differences between studies
may reflect different recruitment sites, inter-city differences, and different measures of sexual

behaviour.

Furthermore, as in the previous chapter, in the SEM, not being in an ongoing relationship with a
partner was associated with less CLS, and this is in line with that previously observed in the UK
(482,496.510) |n the SEM, not being in an ongoing relationship was associated with CLS with
multiple partners. This association has been investigated in one other UK study of MSM ©12)
which failed to find a link in unadjusted analysis.

Finally, as has been previously observed in the UK ©*%) (478 484.509)

and other high-income

countries 397 585-:600) higher levels of recreational drug use were associated with CLS measures

in the SEM (as in Poisson models in the previous chapter). Based on the Beta standardized

estimates, however, lowself-e f f i cacy for sexual safety was a mor

than drug use.

6.4.5 Socio-demographic and pscyhosocial factors associated with depressive symptoms
The same associations with depression as that observed in the previous Poisson analysis
presented in Chapter 4 and in previous studies (including theoretical studies of sexual minority
stress) of MSM in high-income countries (see sections 1.6 and 2.6.3.1- 2.6.3.2) were also found

in the SEM in this chapter. The exception to this was the association observed with ongoing
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relationship with a partner in SEM. Although not being in an ongoing relationship with a partner
was associated with lower levels of a supportive network, which was in turn associated with
more depression, there also appeared to be a direct association between no ongoing
relationship with a partner and less depression. Unfortunately, it was not possible to investigate
whether the association between ongoing relationship with a partner and depressive symptoms
was different among men with a supportive network and men without, since supportive network
was an unobserved variable and testing for moderation in SEM requires the effect-modifier to
be an observed categorical variable. Using data from the same sample of men, by use of
standar d i’nestg it was ihvestigatedawhether the association between ongoing
relationship with a partner and depressive symptoms (PHQ-9 ©10) was di fferent am
who reported higher levels of a supportive network (total score across the five questions was
20-25) and men who did not (total score<20). Although the p-values were not significant, among
men with higher levels of a supportive network, men with no ongoing relationship with a partner
appeared to report more depressive symptoms than men with an ongoing partner (6.3% vs.
4.8%; p=0.330). Among men with lower levels of a supportive network, men with no ongoing
relationship with a partner appeared to report less depressive symptoms than men with an
ongoing partner (23.6% vs. 29.2%; p=0.208). These findings suggest that men with low levels of
social support despite having an ongoing stable partner may suffer worse depressive
symptomatology than men with low levels of social support and no stable partner, due to the
profound burden associated with an unhappy partnership. Another possibility is that IPV may be
occurring within the context of an ongoing relationship, which may in turn lead to depression (as

suggested in the literature “*%°%).

Findings from the SEM also extended those observed in Chapter 4, whereby concealment of
sexual identity was associated with depression indirectly through less frequent visits to gay
venues and lower levels of a supportive network. Less frequent visits to gay venues was also
associated with less depression indirectly through lower levels of recreational drug use, and
finally, higher educational attainment was associated with less depression indirectly through
greater financial security. Furthermore, it appeared that in men who reported chemsex-drug
use, anhedonia (decrease in pleasure in everyday life) and poor appetite/overeating were some
of the most important factors explaining the presence of depression, perhaps reflecting the

direct psychological and physical effects of drug use itself.

Of note, of factors investigated to be directly associated with depressive symptoms, the largest
Beta coefficient was observed for the inverse association with higher levels of a supportive
network, in line with that observed in Chapter 4, and the second largest was for financial
insecurity. These two factors had a considerably greater estimate of effect compared to each of
the other factors included in the model (including recreational drug use). The largest Beta
coefficient in the model for direct effects was that observed for the association between

concealment of sexual identity and less frequent visits to gay venues.
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6.4.5.1 Other hypothesized relationships
Higher levels of recreational drug use were hypothesized to lead to low self-efficacy for sexual
safety, however, no such association was found in the SEM. In the AURAH study, men were
asked about their current attitudes towards condom-use and use of recreational drugs in the
past three months. Unlike depression, which may t
life, the psychoactive effects of drug use may be immediate and short-lived. It may be that
although at the time of takingdrugsone 6s (perceived) ability to mair
diminished, it was not possible to capture this phenomenon based on the measure of current
attitudes towards condom-use in AURAH. However, findings from the exploratory analysis also
shed light on the lack of association observed; higher levels of recreational drug use may be
associated with low self-efficacy for sexual safety indirectly via depression. This finding reflects

the importance of the role that depression most likely plays in self-efficacy for sexual safety.

Younger age was hypothesized to lead to higher levels of recreational drug use, but no such

association was found in the SEM. However, based on findings from an additional analysis,

younger age was associated with higher levels of recreational drug use via less concealment of

sexual identity and more frequent visits to gay venues. Findings from the model where club-

drug use was investigated as the measure of recreational drug use reiterate these findings, as

younger age was directly associated with club-drug use. Of note, this is in line with that found in

a study of U.S. MSM of black ethnicity (recruited online 2012-2014), whereby younger MSM

(029 yemea)s wdrea more |ikely than older MSM (030 vy

homosexual, same gender loving, or bisexual ¢,

Furthermore, although not hypothesized, reporting no ongoing relationship with a partner was

associated with less concealment of sexual identity, even after adjusting for age. This is a

surprising finding, which may reflect the fact that the gender of the partner was not specified.

Perhaps men who reported a female partnership were less likely to disclose being gay, bisexual

and/or attracted to men. However, there may certainly be other interpretations, for instance,

being in an ongoing partnership with a man may for some individuals create an additional

psychol ogi cal barrier to coming out as it entail:¢

but al so onebs |ife choices.

Finally, contrary to what was hypothesized, having been born outside of the UK was associated
with higher educational attainment. This may not be surprising however, given that the majority
of men were residing in London (75.9%) and may represent a select group of migrants of higher

socio-economic status who were seeking job opportunities in London.
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6.4.6 Limitations

The general methodological limitations of the AURAH study are discussed in section 3.7.1 of
Chapter 3. In this specific analysis, it is important to note that depression was treated as an
unobserved variable, however, there is evidence to suggest that the PHQ-9 measures
depression quite accurately (see section 3.3.2.1). Nevertheless, there are many different scales
to measure symptoms of depression (see section 2.4.2). Therefore, despite the possible

limitations, depressive symptoms were considered to be latent.

Issues surrounding temporality in cross-sectional study designs are discussed in section 5.4.9.
DAGsrepresentso-c al | ed o6recursive model s6, which use uni
direction of causation. Bidirectional relationships (including feedback loops) are not
conventionally depicted, and i f they weerceur stihviesd .r
Although non-recursive models may be theoretically plausible, they most often produce

estimation problems in the framework of SEM, and in many cases are simply inestimable.

Interest in using DAGs in epidemiology began to rise in the early 21* Century due to their use in

formalizing certain types of biases and ease in representing recursive models for SEM.

However, there are limitations that come hand-in-hand with the rule-bound nature of DAGs Y.

It is often only the use of scientific theories which are used to conceptualise the causal

relationships hypothesized. DAGs cannot themselves provide insight into whether a

phenomenon is conceptualized appropriately. Therefore, it is possible, especially in the social

and behavioural sciences, that the hypothesized causal sequence may operate in the other

direction, with implications for intervention “°?. The DAGs presented in this Chapter assume

one direction but see Chapter 3 section 3.5 for a description of which associations are assumed

to be bidirectional.

AURAH did not collect information on markers of cognitive escape coping and as such it was
not possible to assess the role of this psychological construct in the causal pathways leading to
CLS. Finally, there will inevitably be measurement error when attempting to capture
psychosocial phenomenon on the AURAH questionnaire. Measurement error may have affected
the estimated strength of the associations and as a result, the relative magnitude of one
association versus another. However, it is reassuring that similar associations were found in

other studies which investigated measures of self-efficacy for sexual safety.

6.4.7 Summary of discussion

Presented in this chapter is the first SEM to investigate a conceptual model of hypothesized
causal links between socio-demographic, psychosocial, and sexual behaviour measures among
sexual minority men. It is also the first analysis in the UK to investigate possible mechanisms of
effect for the relationship between depressive symptoms and sexual risk behaviour. Findings
support evidence from three studies (Project MIX @62) study of Cape Town MSM 699 the

Bareback Project (346)) that depressive symptoms are associated with CLS indirectly via low self-

206



efficacy for sexual safety. Findings from AURAH also suggest that depressive symptoms may

additionally be associated with CLS indirectly via higher levels of recreational drug use- albeit to

a lesser extent, since lowself-e f f i cacy f or sexual safety appears
leading to CLS.

Using Poisson regression models in the previous chapter, recreational drug use was
consistently associated with CLS measures, in line with that found in other high-income country
studies of MSM. In addition, using SEM in this chapter, younger age was associated with CLS

indirectyviama greater tendency to be 6outd with onebs s

scene and be using higher levels of recreational drugs.

Using Poisson regression models in the previous chapter, younger age, non-university degree

education, financial insecurity, lower levels of a supportive network, and greater number of

recreational drugs used were strongly associated with depressive symptoms, in line with that

found in other high-income country studies of MSM. In addition, using SEM in this chapter, the

type of depressive symptoms reported by men who engaged in chemsex-drug use and men

who did not was found to differ. Furthermore, although a sexual minority status may be

stressful, findings from the SEM suggestt hat hi gher | evels of discl osu
orientation may be protective against mental health problems. Concealment of sexual identity

was found to be associated with depression indirectly through less frequent visits to gay venues

and lower levels of a supportive network. At the same time, however, less frequent visits to gay

venues was also found to be associated with less depression indirectly through lower levels of

recreational drug use. Younger age was found to be associated with higher levels of

recreational drug use via less concealment of sexual identity and more frequent visits to gay

venues. Finally, findings also suggest that being in an ongoing relationship with a partner may

lead to higher or lower levels of depressive symptoms, depending on the reported level of

support from ot her Asugdportive detwark rsay hen hen endos t| i6fienpor t

factor for depression, alongside socio-economic disadvantage.

The implications of these complex pathways for possible intervention are discussed in the final

conclusion chapter of this thesis.
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Chapter 7

7 Prevalence of depressive symptoms and associated factors among gay, bisexual,

and other men who have sex with men in the PROUD trial

7.1 Introduction

The PROUD trial enrolled HIV-negative men who reported CLS in the previous three months
and were of the opinion that they would have CLS in the next three months. In order to measure
depressive symptoms, the PHQ-9 scale was incorporated into the baseline and annual
questionnaires. It was of interest in this thesis to see whether an investigation of depressive
symptoms on PHQ-9 among men in the PROUD trial would elicit similar findings to the AURAH
study, given the somewhat differing behavioural profiles of these studies. As a longitudinal
study, PROUD also provides the opportunity to investigate changes in depression prevalence
over time. Furthermore, unlike in AURAH, as part of the annual PROUD questionnaire,
psychosocial data, including that on internalized homophobia, age at anal sex debut (sex at a
very young age may include experiences of childhood sexual abuse [CSA]), and intimate
partner violence (IPV), was collected. Therefore, PROUD additionally allows an investigation
into the association between a marker of internalized homophobia, a very young age at anal sex
debut, and IPV with depressive symptoms, factors which are considered to be of importance
with regards to mental health among sexual minority men. The aim of this chapter was to
investigate the prevalence of depressive symptom measures on PHQ-9 and socio-
demographic, lifestyle, and psychosocial factors associated with depressive symptoms across
study time-points in the PROUD trial.

7.2  Statistical methods

A detailed description of the variables investigated for analyses presented in this Chapter is

included in Chapter 3 section 3.3.6.

The prevalence of each individual PHQ-9 symptom is presented for PROUD patrticipants at
baseline, month-12 and month-24. The prevalence of depressive symptoms according to PHQ-
9 criter i adepfe€sivédsyndronaej noajor and other depressive syndromes [including
major depression and dysthymia] and suicidal ideation) was investigated in each PROUD trial
arm and time-point. Prevalence was compared across trial arms at each time-point using G
tests and across time-points using Mc Ne m & Ttestgo account for correlated responses. The
prevalence of antidepressant use at baseline was also assessed (see section 3.3.7.1). In order

to more accurately present the prevalence of men with depression who were receiving

antidepressant medication, men with either depressive symptoms (PHQ-9 ©10) or who
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antidepressant use at baseline were considered to account for all men with any evidence of
current depression at baseline, since treatment in the absence of symptoms may indicate

successfully treated depression.

The cross-sectional association of socio-demographic and lifestyle factors (see section 3.3.10)

with depressive symptoms (PHQ-9 O1 0) at basel iunsei Mgesst®stsfas s e d
trend, and Fisherds exact test (when expected nur
modified Poisson regression with a robust variance estimator in order to produce adjusted

prevalence ratios 643 Associations were adjusted for key socio-demographic factors (see

section 3.6.8). The cross-sectional association of psychosocial factors with depressive

symptoms (PHQ-9 O1 0) a-tandt2&raonth Questionnaires was assessed U S i ﬁtge sts, G
testsfort r end, and Fi sAdestedassoaakoascwere noeirsvéstigated since many

psychosocial measures had very small cell counts.

Poisson GEEs were also used in this Chapter (see section 3.6.7) to assess the cross-sectional
association of factors with depressive symptoms, including all data points from the baseline, 12-
and 24-month questionnaire, allowing for correlation between responses across time-points for
each individual. The main advantage of this approach is that power is increased, as all data
points are utilised in a single model. In GEE models, depressive symptoms (PHQ-9 O10) wer e
investigated as the main time-varying dependent variable. For a description of the way in which
values at each time-point were used for independent variables in GEE models, see section
3.6.8. Associations are presented unadjusted and adjusted for key socio-demographic factors
(see section 3.6.8); including study time-point due to the observed change in depressive
symptom prevalence over time in PROUD. A sensitivity analysis was undertaken using different
PHQ-9-based definitions of depressive symptoms (major depressive syndrome and major and

other depressive syndromes) as time-varying dependent variables in GEE models.

The final section of this chapter was dedicated to assessing the association of factors with the
change in prevalence of depressive symptoms from baseline to the 12-month questionnaire.

Four analyses were performed. In the first analysis, unadjusted associations between socio-
demographic, lifestyle, and psychosocial factors with change in depression scores from

baseline to the 12-month questionnaire were investigated. The distribution of change in

depression scores was approximately normal, it was therefore decided that comparing mean
change scores between groups was appropriate and had more interpretative value than

medians. A two-sample t-test, specifying unequal variances where necessary, was performed.

In the second analysis, unadjusted associations between socio-demographic, lifestyle, and
psychosocial factors with incidence of depressive symptoms (PHQ-9 ©1 0) a-monthhe 12
questionnaire among men who scored <10 on the PHQ-9 at baseline, were investigated.
Associations were assessed u s i Atge st testsfoet r end, and HFestsDurengtbes e x ac

process of discussing findings with the PROUD study team, it became apparent that after the
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enrolment date of April 2013, participants were asked to disclose their response to the suicidal
ideation question onthe PHQ-9 ( 6 T h o u g lhwoasld ke hettar offydend, or of hurting
yourself in some wayd ) théir@nrolling clinician. This was as a result of one man taking his life
during the course of study. Due to this change in reporting policy, in the third analysis, it was
examined whether the prevalence of suicidal ideation and depressive symptoms (PHQ-9 O 1 0)

changed significantly after April 1% 2013.

Finally, given the findings of this chapter and the common practice of Patient and Public
Involvement (PPI) in aiding the interpretation of PROUD findings, a short PPI survey was
designed and distributed to PROUD participants. The survey presented key findings and asked
participants to help us interpret the data through the lens of their experience. The advantage of
being able to ask participants to give their views on study results is that they are able to
comment having had direct experience of being enrolled in the study and using PrEP. The link
to the PPI survey (via survey monkey) was incorporated into an email, which explained the
findings and the purpose of the survey, see Appendix section 11.19 Textbox 7, and was sent to
all PROUD patrticipants who voluntarily signed up to the mailing list (N=157; 28.9%). The survey
asked for comments on different sets of findings, see Appendix 11.19 Textbox 8; the first
concerned the change in prevalence of depressive symptoms over the first year of the study,
and the final two concerned the relationship found between depressive symptoms and
measures of sexual behaviour. The latter two questions will be presented and described in
detail in Chapter 8. A thematic analysis approach was used to analyse and summarize PPI
responses. A thematic analysis method involves sorting each response into different groups
(numerically coded) that more succinctly describe the data. The different codes are then
analysed and themes/patterns are searched for, whereby a theme should reflect some level of
meaning and (preferably) pattern within the data in relation to the research question (702)
Eventually, the different codes are sorted into overarching themes and sub-themes. In this
analysis, the themes were identified within the explicit meaning of the data, without looking
beyond what the participant had written, often referred to as a semantic approach. The social
scienceleadof t he PROUD trial, Dr Gafos, independently
and checked whether the codes, themes, and sub-themes suggested appeared appropriate.
Any discrepancies were discussed and resolved by Dr Gafos and myself. After the responses
had been organised to show themes and sub-themes in the semantic content of the data, these
themes were summarized and an attempt was made to theorise the significance and
implications of the themes. The purpose of PPI is not to ascertain responses that are
representative of all men who participated i n PRC(

when interpreting findings.

210



7.3 Results

7.3.1 Prevalence of depressive symptom measures across trial arms and time-points

Table 19 presents the prevalence of the nine depressive symptoms on PHQ-9 for each time-
point. The proportion of individuals who did not respond to each question is presented as a
footnote under Table 19. As described in section 3.3.11 of Chapter 3, missing responses were
considered to indicate that the symptom was not present. Identical to that reported in the

AURAH study (Table 3), the most commonly experienced symptom, for at least several days

over the past two weeks, was O6feeling tired or he
staying asleep, or sleeping too much®d, faod a&fleti
points.
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Table 19: Prevalence of PHQ-9 depressive symptoms in PROUD

Baseline [N=540] Month-12 [N=410] Month-24 [N=333]
Not at Several | > half Nearly | Notat | Several | > half Nearly | Notat | Several | > half Nearly
all® days the days | every | all® days the days | every | all® days the days | every
% % % day % % % day % % % day
% % %
PHQ-9 1) Little interest or 70.2% 23.7% 3.9% 2.2% 66.1% | 23.2% 7.3% 3.4% 66.4% | 23.7% 5.4% 4.5%
pleasure in doing things
PHQ-9 2) Feeling down, 66.7% 25.7% 5.4% 2.2% 60.7% | 28.8% 6.6% 3.9% 61.3% | 27.9% 6.0% 4.8%
depressed, or hopeless
PHQ-9 3) Trouble falling or 54.8% 31.1% 9.1% 5.0% 47.8% | 35.4% 10.5% 6.3% 49.3% | 31.8% 11.7% 7.2%
staying asleep, or sleeping too
much
PHQ-9 4) Feeling tired or having | 51.5% 39.3% 5.7% 3.5% 47.3% | 38.5% 10.2% 3.9% 42.6% | 41.1% 8.4% 7.8%
little energy
PHQ-9 5) Poor appetite or 73.2% 20.4% 3.7% 2.8% 66.3% | 20.5% 9.0% 4.2% 69.1% | 18.6% 7.8% 4.5%
overeating
PHQ-9 6) Feeling bad about 70.6% 19.4% 7.6% 2.4% 67.3% | 22.7% 4.6% 5.4% 68.2% | 20.7% 6.0% 5.1%

yourself-or that you are a failure
or have let yourself or your family
down

PHQ-9 7) Trouble concentrating 78.3% 14.3% 4.3% 3.2% 68.8% | 21.0% 5.9% 4.4% 70.0% | 19.8% 5.7% 4.5%
on things, such as reading the
newspaper or watching television

PHQ-9 8) Moving or speaking so | 89.1% 8.0% 1.9% 1.1% 84.6% | 9.8% 3.4% 2.2% 87.4% | 8.4% 2.1% 2.1%
slowly that other people could
have noticed/being so restless
that it is hard to sit still

PHQ-9 9) Thoughts that you 89.1% 8.5% 1.7% 0.7% 88.8% | 6.8% 2.9% 1.5% 84.4% | 11.7% 1.8% 2.1%
would be better off dead, or of
hurting yourself in some way
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? Includes missing responses, which were considered to indicate no such problem experienced. The proportion missing at baseline was: 4.1%, 3.9%, 3.9%,
3.9%, 4.3%, 3.9%, 4.3%, 4.1%, and 4.1% for the nine PHQ-9 questions respectively. The proportion missing at the 12-month questionnaire was: 1.2%, 1.2%,

1.7%, 2.0%, 1.7%, 2.0%, 1.2%, 1.2%, and 1.5% respectively. The proportion missing at the 24-month questionnaire was: 0.9%, 0.9%, 1.5%, 0.9%, 0.9%,
1.2%, 0.6%, 0.6%, and 0.6% respectively.
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In PROUD, among the 540 men at baseline, the prevalence of depressive symptoms (PHQ-

9010) was 9.1% (49/540) .

Anorthrogestionmagre, thelpbevaleieca at t h e

was 14.4% (59/410), and among the 333 men at the 24-month questionnaire, the prevalence

was also 14.4% (48/333). The prevalence of depressive symptoms did not differ significantly

between men who were randomized to immediate PrEP and men who were randomized to

deferred PrEP, at any time-point, see Figure 20. There was also no difference in the prevalence

of depressive symptoms at the 12-month questionnaire between men who were prescribed

PrEP before the 12-month questionnaire visit (includes all men in the immediate arm and 25

men in

the deferred

ar m)

and

me n

w h’destp=01348). not ( 1°

Figure 20: Prevalence of depressive symptoms (PHQ-9 010) by trial arm and
among all men with data at each time-point in PROUD
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Baseline [N=540]

12-month follow-up [N=410]

24-month follow-up [N=333]

Among the 410 men who completed the 12-month questionnaire, the prevalence of depressive

symptoms increased significantly from baseline to month-12, see Figure 21. Of the 38 men

(9.3%) who reported depressive symptoms at baseline, 57.9% (n=22) also reported depressive

symptoms at the 12-month questionnaire (i.e. persistent depressive symptoms). Of the 372 men

who did not report depressive symptoms at baseline, 37 (10.0%) reported depressive symptoms

at the 12-month questionnaire.

Among the 333 men who completed the 24-month questionnaire, the prevalence increased

significantly from baseline to month-24. Among the 307 men who completed the 12- and 24-
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month questionnaire, the prevalence of depressive symptoms was not significantly different

between month-12 and 24, see Figure 21.

Figure 21: Changes in prevalence of depressive symptoms (PHQ-9 01 0) over t i me
men with data at both time-points (randomized groups are combined) in PROUD
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The prevalence of a major depressive syndrome on PHQ-9 was 5.0% at baseline, 9.0% at the
12-month questionnaire, and 8.7% at the 24-month questionnaire. The prevalence of major
depression was not significantly different across trial arms at any time-point, see Table 20. The
pattern of increase over time in depressive symptoms, was also observed for the measure of
major depressive syndrome on PHQ-9, see Table 21. The prevalence of major and other
depressive syndromes on PHQ-9 was 8.9% at baseline, 12.4% at the 12-month questionnaire,
and 8.7% at the 24-month questionnaire. The prevalence of major and other depressive
syndromes on PHQ-9 did not differ significantly across trial arms at any time-point, see Table
20. Although prevalence for this measure tended to be higher at month-12- and 24 compared to

baseline, the changes were not statistically significant, see Table 21.

The prevalence of suicidal ideation on PHQ-9 was 10.9% at baseline, 11.2% at the 12-month
questionnaire, and 15.6% at the 24-month questionnaire. The prevalence of suicidal ideation
was significantly higher among men in the immediate PrEP arm than men in the deferred PrEP
arm at the 12-month questionnaire, but this was not the case at the 24-month questionnaire,
see Table 20. Among the 307 men who completed the 12- and 24-month questionnaires, the
prevalence of suicidal ideation increased significantly from month-12 to 24, see Table 21. When

investigating whether the prevalence of suicidal ideation increased significantly from the 12-
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month questionnaire to the 24-month questionnaire among men in the immediate PrEP arm and

men in the deferred PrEP arm separately, suicidal ideation increased significantly at month-24

in the deferred arm (Mc Ne masftdesst p=0.012) but not in ¢he i mme
test p=0.297). The prevalence of depressive symptoms according to categories of severity is

presented in Table 20 and Table 21.
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Table 20: Prevalence of other PHQ-9 depression

measures across trial arms among all men with data at each time-point in PROUD

Baseline [N=540] 12-month [N=410] 24-month [N=333]
Immediate Deferral p-value® | Immediate Deferral p-value® Immediate Deferral p-value®
[N=273] [N=267] [N=216] [N=194] [N=182] [N=151]
n (%) n (%) n (%) n (%) n (%) n (%)
Depression severity:
None/minimal 198 (72.5%) | 203 (76.0%) | 0.559° 148 (68.5%) | 134 (69.1%) 0.404 121 (66.5%) | 103 (68.2%) | 0.796°
Mild 46 (16.9%) 44 (16.5%) 32 (14.8%) 37 (19.1%) 31 (17.0%) 30 (19.9%)
Moderate 14 (5.1%) 13 (4.9%) 16 (7.4%) 11 (5.7%) 16 (8.8%) 10 (6.6%)
Moderately severe 11 (4.0%) 5 (1.9%) 14 (6.5%) 6 (3.1%) 8 (4.4%) 5 (3.3%)
Severe 4 (1.5%) 2 (0.8%) 6 (2.8%) 6 (3.1%) 6 (3.3%) 3 (2.0%)
Major depressive 17 (6.2%) 10 (3.8%) 0.186 23 (10.7%) 14 (7.2%) 0.226 20 (11.0%) 9 (6.0%) 0.105
syndrome
Major and other 28 (10.3%) 20 (7.5%) 0.259 31 (14.4%) 20 (10.3%) 0.216 27 (14.8%) 14 (9.3%) 0.124
depressive syndromes
Suicidal ideation 33 (12.1%) 26 (9.7%) 0.381 34 (15.7%) 12 (6.2%) 0.002 31 (17.0%) 21 (13.9%) 0.434

? Pearson x” test.
® Fisher's exact test.
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Table 21: Changes in prevalence of other PHQ-9 depression measures over time among men with data at both time-points (randomized groups are

combined) in PROUD

Baseline 12-month Proportion Baseline 24-month Proportion 12-month 24-month Proportion
N=410] [N=410] difference [N=333] [N=333] difference [N=307] [N=307] difference
between between between 12-
baseline and baseline and and 24-
12-month 24-month month
[N=410] [N=333] [N=307]
n (%) n (%) p-value® n (%) n (%) p-value® n (%) n (%) p-value®
Depression / / /
severity:
None/minimal 301 (73.4%) | 282 (68.8%) 241 (72.3%) | 224 (67.2%) 210 (68.4%) | 206 (67.1%)
Mild 71 (17.3%) 69 (16.8%) 60 (18.0%) 61 (18.3%) 54 (17.6%) 56 (18.2%)
Moderate 22 (5.4%) 27 (6.6%) 18 (5.4%) 26 (7.8%) 22 (7.2%) 23 (7.5%)
Moderately severe | 12 (2.9%) 20 (4.9%) 10 (3.0%) 13 (3.9%) 13 (4.2%) 13 (4.2%)
Severe 4 (1.0%) 12 (2.9%) 4 (1.2%) 9 (2.7%) 8 (2.6%) 9 (2.9%)
Major depressive | 20 (4.9%) 37 (9.0%) 0.004 16 (4.8%) 29 (8.7%) 0.024 27 (8.8%) 29 (9.5%) 0.739
syndrome
Major and other 38 (9.3%) 51 (12.4%) 0.085 34 (10.2%) 41 (12.3%) 0.336 40 (13.0%) 39 (12.7%) 0.886
depressive
syndromes
Suicidal ideation 44 (10.7%) 46 (11.2%) 0.777 39 (11.7%) 52 (15.6%) 0.102 33 (10.8%) 49 (16.0%) 0.014

* McNemar's ¥’ test
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7.3.2 Receiving antidepressant medication at baseline

Overall, the proportion of men who reported antidepressant use at baseline was 8.5% (46/540).
Antidepressant use was reported by 20.4% (n=10) of the 49 men with depressive symptoms
(PHQ-9010) and 7.3% (n=36) Amdng ther8s meh Qith any evidengeiot h o ut .
current depression (PHQ-9 01 0 a n d/ o antidepgessarit medication), 54.1% (n=46) were

receiving antidepressant medication.

7.3.3 Prevalence of other psychosocial factors

The prevalence of socio-demographic factors at baseline is described in Chapter 3 section
3.2.4.1 and is presented below in Table 22. The prevalence of lifestyle/psychosocial factors is
presented in Table 23 and Table 24. Of the 540 men at baseline (Table 23), 72.5% reported
recent recreational drug use; the prevalence of reporting 0, 1, 2-4, or 5 or more recreational
drugs in the past three months was 27.4%, 16.1%, 29.4%, and 27.0% respectively. The
prevalence of chemsex-associated drug use was 42.8%. Higher-risk alcohol consumption was
reported by 32.0% of men. Of the 410 men who completed the 12-month questionnaire (Table
24), the prevalence of sexualized drug use (see section 3.3.10) was 54.6%. The prevalence of
anal sex debut with a male before the age of 13 years was 5.6%. In total, the prevalence of any
IPV victimization and perpetration was 44.9% and 19.5% respectively. Overall, the prevalence
of reporting negative views about gay sexuality, taken as a marker of internalized homophobia,
was 41.7%. Finally, 48.4% of men reported having disclosed their sexual orientation to all or
almost all of their close family, friends, and work colleagues, whereas, 2.3% reported having
disclosed to few or none of these individuals. Similar proportions were observed among the 333

men who completed the 24-month questionnaire (Table 24).

7.3.4 Association of socio-demographic and lifestyle factors with depressive symptoms (PHQ-
9 O 1 & paseline
Table 22 presents the unadjusted and adjusted associations of socio-demographic factors with
depressive symptoms at baseline. In unadjusted analysis, younger men (particularly those aged
<25) and those who did not report being employed were more likely to report depressive
symptoms. There was also some evidence that the prevalence of depressive symptoms was
higher among men who reported not being in an ongoing relationship compared to men who
did. Adjusting for key socio-demographic factors, younger age and not being employed
remained associated with depressive symptoms. In adjusted analysis, the association between

on-going relationship status and depressive symptoms was attenuated.
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Table 22: Unadjusted and adjusted associations of socio-demographic factors” with depressive symptoms at baseline in PROUD

N=540 men at baseline

Depressive symptoms (PHQ-9 01 0)

N (%) % p-value® | Unadjusted Adjusted’
PR [95% CI] PR [95% CI]
p-value® p-value®
Age <25 54 (10.0%) 22.2% 0.003 3.63[1.44, 9.13] 3.49 [1.38, 8.84]
25-29 96 (17.8%) 8.3% 0.002° 1.36 [0.49, 3.78] 1.25[0.44, 3.54]
30-34 114 (21.1%) | 12.3% 2.01[0.80, 5.02] 1.95[0.76, 5.01]
35-39 97 (18.0%) 6.2% 1.01 [0.34, 3.03] 1.01 [0.33, 3.09]
40-44 81 (15.0%) 3.7% 0.60 [0.16, 2.35] 0.60 [0.15, 2.40]
45+ 98 (18.2%) 6.1% 1 1
0.006 0.007
0.003° 0.006°
Born in the UK and white ethnicity Yes, white 287 (53.4%) | 9.1% 0.315° 1 1
Yes, BAME 35 (6.5%) 14.3% 1.58 [0.65, 3.84] 1.05[0.48, 2.32]
No, white 152 (28.3%) | 6.6% 0.73[0.36, 1.47] 0.75[0.35, 1.60]
No, BAME 64 (11.9%) 12.5% 1.38[0.65,2.91] | 1.38[0.61, 3.10]
0.368 0.635
Self-reported sexual identity? Gay 513 (95.7%) | 9.0% 0.457°¢ 1 1
Bisexual 17 (3.2%) 13.0% 1.45[0.49, 4.33] 1.35[0.53, 3.44]
Straight 6 (1.1%) 0.501 0.524
University Education Yes 327 (60.6%) | 8.9% 0.837 1 1
No/missing® 213 (39.4%) | 9.4% 1.06 [0.61, 1.82] 0.93[0.53, 1.64]
0.837 0.799
Employed Yes 439 (81.3%) | 6.8% <0.001 1 1
No/missing® 101 (18.7%) | 18.8% 2.75[1.62, 4.69] 2.44[1.36, 4.37]
<0.001 0.003
Ongoing relationship Yes 246 (45.6%) | 6.5% 0.057 1 1
No/missing® 294 (54.4%) | 11.2% 1.73[0.97, 3.06] 1.56 [0.89, 2.75]
0.062 0.121
Study region London 375 (69.4%) | 9.3% 0.752 1 1
Outside London | 165 (30.6%) | 8.5% 0.91 [0.50, 1.64] 0.81[0.41, 1.60]

0.753

0.541
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? University Education: 0.2% missing. Employment: 0.4% missing. Ongoing relationship:
0.2% missing.

® Pearson x° test

“ Test for trend.

4Fisher’s exact test.

° p value by Wald test using Poisson regression.

nge (included as four categories: <25, 25-29, 30-39, 40+), born in the UK, sexual identity
(gay or bisexual/other), university education, relationship status, and London study clinic site.
9 A dichotomized version of self-reported sexual identity is investigated in univariable analysis due
to very small numbers: gay or bisexual/other.

" For a definition of each measure see section 3.3.10 in Chapter 3.
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Table 23 presents the unadjusted and adjusted associations of lifestyle factors with depressive
symptoms at baseline. Depressive symptoms were not associated with higher-risk drinking,
number of recreational drugs used in the past three months, or chemsex-associated drug use.
There does, however, appear to be a pattern in terms of report of the number of recreational
drugs used, whereby men who reported no drug use and men who reported five or more drugs
used, had a higher prevalence of depressive symptoms compared to men reporting 1and 2-4
drugs. When investigating whether the individual recreational drugs asked about in PROUD
were associated with depressive symptoms (see section 3.3.10), men who reported crystal
methamphetamine use in the past three months were more likely to report depressive
symptoms than men who did not (15.3% versus 7.7%; p=0.018). This was the only drug found
to be associated with depressive symptoms. This association remained after adjustment for key
socio-demographic factors (PR 2.02 95% CI: 1.11, 3.66; p=0.021).
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Table 23: Unadjusted and adjusted associations of lifestyle factors® with depressive symptoms at baseline in PROUD

N=540 men at baseline

Depressive symptoms (PHQ-9 01 0)

N (%) % p-value® | Unadjusted Adjusted’
PR [95% CI] PR [95% CI]
p-value® p-value®
Higher-risk drinking Yes 173 (32.0%) | 10.4% 0.460 1.23[0.71, 2.14] 1.18 [0.65, 2.13]
No/missing® 367 (68.0%) | 8.5% 1 1
0.460 0.591
Recreational drug use (past 3 months) 0/missing® 148 (27.4%) | 10.1% 0.114 1 1
1 87 (16.1%) 4.6% 0.399° 0.45[0.16, 1.32] 0.48[0.17, 1.32]
2-4 159 (29.4%) | 6.9% 0.68 [0.32, 1.44] 0.76 [0.34, 1.69]
5+ 146 (27.0%) | 13.0% 1.28 [0.68, 2.43] 1.33[0.70, 2.50]
0.133 0.151
0.445° 0.362°
Chemsex-associated drug use No 309 (57.2%) | 8.1% 0.357 1 1
Yes 231 (42.8%) | 10.4% 1.28 [0.75, 2.19] 1.33[0.77, 2.27]

0.359

0.304

? Higher-risk drinking: 3.3% missing. Recreational drug use: 3.0% missing.

® Pearson ¥ test
 Test for trend.
I Fisher's exact test.

© p-value by Wald test using Poisson regression.

nge (included as four categories: <25, 25-29, 30-39, 40+), born in the UK, sexual identity
(gay or bisexual/other), university education, relationship status, and London study clinic site.
9 For a definition of each measure see section 3.3.10 in Chapter 3.
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7.3.5 Association of psychosocial factors with depressive symptoms at the 12- and 24-month
questionnaire
Table 24 presents the unadjusted associations of psychosocial factors with depressive
symptoms (PHQ-9 O1 0) a-tandt24-month Questionnaires. Men who reported having
experienced fear of, emotional abuse or control from, physical violence, and sexual abuse from
an intimate partner, and perhaps specifically from a former partner within the past year, were
more likely to report depressive symptoms at both month-12 and 24, compared to those who
had not had such experiences. Although the numbers are extremely small, some of these
proportions are quite striking. For instance, at both months 12 and 24, of the men who said they
had been 6hit, sl apped, kicked or owithiethepass e physi
year, about 40% reported depressive symptoms. When investigating the composite measure of
any IPV victimization, at both months 12 and 24, men who reported ever having been a victim of
partner abuse were twice as likely to report clinically significant depressive symptoms. The
difference in prevalence of depressive symptoms was even greater when comparing men who

reported any IPV victimization in the past year to those who did not.

The proportion of men reporting depressive symptoms is again striking among those who
indicated having behaved in a way that has made a former partner within the past year feel
frightened, at 61.5% at month-12 and 40.0% at month-24. The remaining IPV perpetration
questions were not associated with depressive symptoms, although a borderline association
was observed between déasking a partnemorh-l1p.er mi ssi
It was not possible to investigate questions concerning sexual IPV perpetration, given that only
one man across both time-points gave a response other than never. When investigating the
composite measure of any IPV perpetration (emotional/psychological and/or physical) at both
months 12 and 24, men who reported ever having been a perpetrator of partner abuse were
almost three times as likely to report depressive symptoms. The difference in prevalence of
depressive symptoms was again greater when considering any IPV perpetration in the past

year.

When examining the series of statements about at:t
proportion of men reporting depressive symptoms was higher among men who indicated a more

negative attitude towards gay sexuality than those who did not at the 12-month questionnaire.

For instance, almost half of men who disagreed with the statement that they feel comfortable

being a transgender/gay man reported depressive symptoms. When investigating a composite

measure of these statements, depressive symptom prevalence was twice as high among men

who indicated internalised homophobia compared to men who did not at the 12-month

questionnaire (21.6% vs. 9.2%). A similar pattern was observed at the 24-month questionnaire,

though differences tended to be somewhat smaller and not statistically significant.
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Measures of sexual orientation disclosure to family, friends, and work colleagues were not

associated with depressive symptoms at the 12-month questionnaire. However, a lower level of

disclosure to work colleagues was associated with depressive symptoms at month-24, and a

significant trend was also observed for lower levels of disclosure to friends. At the 24-month
qguestionnaire, men who reported that they were nc
colleagues, and close family, reported a depressive symptom prevalence twice that of men who

did report bei ng o¢obthesednditidualsa | | or al most all

Sexualized drug use was not associated with depressive symptoms at the 12- or 24-month
questionnaire. Anal sex debut with a male, before age 15 years and 13 years, as well as the
time from any sexual contact to intercourse with a male, was not associated with depressive
symptoms at month-12 or 24. Age at first anal intercourse as a continuous variable was also
investigated in a Poisson model with depressive symptoms- there was no association at the 12-
month (PR 0.99 95% CI: 0.94, 1.04) or 24-month questionnaire (PR 1.01 95% CI: 0.97, 1.05).
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Table 24: Unadjusted associations of psychosocial factors? with depressive symptoms at
the 12- and 24-month questionnaire in PROUD

12-month [N=410]

24-month [N=333]

N (%) % N (%) %
PHQ-9 O1 PHQ-9 01
p-value ® p-value ®
Sexualized drug Yes 224 (54.6%) | 15.2% 159 (47.8%) | 17.6%
use No 186 (45.4%) | 13.4% 174 (52.3%) | 11.5%
(past 3 months) 0.618 0.112
AgeOl15 vye€¢ Yes 88 (22.3%) 19.3% 70 (21.8%) | 15.7%
anal sex debut No 307 (77.7%) | 13.4% 251 (78.2%) | 14.3%
0.164 0.774
Age<l3yearsat | Yes 22 (5.6%) 9.1% 19 (5.9%) 10.5%
anal sex debut No 373 (94.4%) | 15.0% 302 (94.1%) | 14.9%
0.755° 0.601°
Time between Same time 163 (41.3%) | 15.3% 146 (45.5%) | 13.0%
any sexual 1-2 years 90 (22.8%) 11.1% 67 (20.9%) 10.5%
contact and 3-4 years 47 (11.9%) 19.2% 33 (10.3%) 18.2%
intercourse with a | 5+ years 95 (24.1%) 14.7% 75 (23.4%) | 20.0%
male 0.632 0.347
0.894" 0.133"
Frightened of the | Never 237 (60.6%) | 11.0% 209 (65.1%) | 9.6%
behaviour of a >1 yr ago 104 (26.6%) | 14.4% 71 (22.1%) 16.9%
partner Last yr, former partner | 29 (7.4%) 37.9% 20 (6.2%) 25.0%
Last yr, current partner | 21 (5.4%) 28.6% 21 (6.5%) 47.6%
0.001° <0.001°
Needed to ask a Never 347 (88.1%) | 13.3% 286 (89.1%) | 14.0%
partner 6s|l>1yrago 30 (7.6%) 26.7% 26 (8.1%) 11.5%
permission (for Last yr, former partner | 9 (2.3%) 33.3% 3 (0.9%) 66.7%
work, shopping, Last yr, current partner | 8 (2.0%) 25.0% 6 (1.9%) 33.3%
visit relatives/ 0.041° 0.057°
friends)
Been physically Never 297 (75.6%) | 12.1% 244 (76.3%) | 11.1%
hurt by a partner | >1 yr ago 72 (18.3%) 20.8% 54 (16.9%) | 16.7%
Last yr, former partner | 10 (2.5%) 40.0% 13 (4.1%) 38.5%
Last yr, current partner | 14 (3.6%) 28.6% 9 (2.8%) 55.6%
0.010° <0.001°
Forced to have Never 329 (83.9%) | 12.2% 270 (84.6%) | 12.6%
sex/ engage in >1 yr ago 52 (13.3%) 28.9% 35 (11.0%) 22.9%
some sexual Last yr, former partner | 8 (2.0%) 25.0% 8 (2.5%) 37.5%
activity Last yr, current partner | 3 (0.8%) 0.0% 6 (1.9%) 33.3%
0.013° 0.030°
Forced to have Never 356 (90.4%) | 12.6% 295 (92.1%) | 13.6%
sex without a >1 yr ago 32 (8.1%) 37.5% 22 (6.9%) 22.7%
condom Last yr, former partner | 6 (1.5%) 33.3% 3 (0.9%) 66.7%
Last yr, current partner | 0 (0.0%) / 0 (0.0%) /
0.001° 0.019°
Any IPV No/missing" 226 (55.1%) | 8.4% 199 (59.8%) | 9.6%
victimization Yes 184 (44.9%) | 21.7% 134 (40.2%) | 21.6%
<0.001 0.002
Any IPV No/missing” 346 (84.4%) | 11.6% 284 (85.3%) | 10.6%
victimization in Yes 64 (15.6%) 29.7% 49 (14.7%) | 36.7%
the past year <0.001 <0.001
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Table 24: Unadjusted associations of psychosocial factors® with depressive symptoms at

the 12- and 24-month questionnaire in PROUD (continued)

12-month [N=410]

24-month [N=333]

N (%) % N (%) %
PHQ-9 O1 PHQ-
p-value ® 9010
p-value ®
Behaved in a Never 333 (85.0%) | 11.7% 274 (85.6%) | 11.3%
manner that made a | >1 yr ago 32 (8.2%) 12.5% 28 (8.8%) 28.6%
partner feel Last yr, former partner | 13 (3.3%) 61.5% 5 (1.6%) 40.0%
frightened Last yr, current partner | 14 (3.6%) 50.0% 13 (4.1%) 46.2%
<0.001° <0.001°
Partner needed to Never 387 (98.5%) | 14.5% 317 (98.8%) | 14.5%
ask your permission | >1 yr ago 2 (0.5%) 50.0% 2 (0.6%) 50.0%
to work, go Last yr, former partner | 0 (0.0%) / 1 (0.3%) 0.0%
shopping, visit Last yr, current partner | 4 (1.0%) 50.0% 1 (0.3%) 0.0%
relatives, or visit 0.058° 0.471°
friends
Hit, slapped, kicked | Never 346 (87.8%) | 13.6% 280 (87.2%) | 13.9%
or otherwise >1 yr ago 36 (9.1%) 22.2% 32 (10.0%) 18.8%
physically hurt a Last yr, former partner | 2 (0.5%) 50.0% 4 (1.3%) 0.0%
partner Last yr, current partner | 10 (2.5%) 30.0% 5 (1.6%) 40.0%
0.078° 0.276°
Any IPV No/missing® 330 (80.5%) | 10.3% 273 (82.0%) | 11.4%
perpetration® Yes 80 (19.5%) 31.3% 60 (18.0%) 28.3%
<0.001 0.001
Any IPV No/missing® 378 (92.2%) | 11.4% 310 (93.1%) | 12.9%
perpetration in the Yes 32 (7.8%) 50.0% 23 (6.9%) 34.8%
past year <0.001 0.009°
60bviousl! y No 326 (79.5%) | 12.9% 262 (78.7%) | 13.4%
effeminate Yes 84 (20.5%) 20.2% 71 (21.3%) 18.3%
homosexual men 0.087 0.292
make me feel
uncomfort 4
61 feel cdYes 370 (90.2%) | 13.2% 301 (90.4%) | 12.6%
gay barso |No 40 (9.8%) 25.0% 32 (9.6%) 31.3%
0.044 0.004
6Social si|NoO 383 (93.4%) | 12.5% 308 (92.5%) | 14.3%
with Yes 27 (6.6%) 40.7% 25 (7.5%) 16.0%
transgender/gay <0.001° 0.500°
men make me feel
uncomfort g
61 feel cdYes 358 (87.3%) | 14.0% 287 (86.2%) | 15.0%
being seen in public | No 52 (12.7%) 17.3% 46 (13.8%) 10.9%
with an obviously 0.521 0.461
transgender/gay
personb
61 feel codYes 385 (93.9%) | 12.5% 307 (92.2%) | 13.7%
discussing No 25 (6.1%) 44.0% 26 (7.8%) 23.1%
homosexuality in a <0.001° 0.153°
public sit
61 feel cdYes 387 (94.4%) | 12.4% 322 (96.7%) | 14.0%
being a No 23 (5.6%) 47.8% 11 (3.3%) 27.3%
transgender/gay <0.001° 0.201°
man 06
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Table 24: Unadjusted associations of psychosocial factors® with depressive symptoms at
the 12- and 24-month questionnaire in PROUD (continued)

12-month [N=410]

24-month [N=333]

N (%) % N (%) %
PHQ-9 O1 ( PHQ-9 01
p-value ? p-value ?
6Homosexual i {Yes 404 (98.5%) | 14.1% 325 (97.6%) | 14.2%
acceptabl e t(No 6 (1.5%) 33.3% 8 (2.4%) 25.0%
0.208° 0.324°
60 E v e ould dhange Yes' 380 (92.7%) | 12.6% 312 (93.7%) | 13.8%
my sexual orientation | No 30 (7.3%) 36.7% 21 (6.3%) 23.8%
woul dndté 0.001° 0.169°
Any negative views about | No/missing 239 (58.3%) | 9.2% 195 (58.6%) 11.8%
gay sexuality (marker of Yes 171 (41.7%) | 21.6% 138 (41.4%) 18.1%
internalised homophobia) <0.001 0.106
How many friends know All/almost all | 331 (83.0%) | 14.5% 265 (80.8%) 13.2%
you are gay/ transgender/ | Some 51 (12.8%) 15.7% 42 (12.8%) 16.7%
have sex with men Few 14 (3.5%) 14.3% 18 (5.5%) 22.2%
None 3 (0.8%) 33.3% 3 (0.9%) 66.7%
0.650° 0.063°
0.601° 0.032"
How many work All/almost all | 241 (62.3%) | 12.9% 205 (64.5%) 10.2%
colleagues know you are | Some 89 (23.0%) 19.1% 69 (21.7%) 20.3%
gay/ transgender/ have Few 35 (9.0%) 17.1% 23 (7.2%) 26.1%
sex with men None 22 (5.7%) 18.2% 21 (6.6%) 28.6%
0.439° 0.010°
0.237° 0.002"
How many close family All/almost all | 292 (73.4%) | 12.7% 229 (70.0%) 12.2%
know you are gay/ Some 56 (14.1%) 19.6% 58 (17.7%) 17.2%
transgender/ have sex Few 34 (8.5%) 23.5% 26 (8.0%) 23.1%
with men None 16 (4.0%) 18.8% 14 (4.3%) 28.6%
0.174° 0.124°
0.068" 0.025"
60Outd to all [Yes 206 (51.6%) | 12.6% 166 (50.6%) | 8.4%
friends, work colleagues No 193 (48.4%) | 17.1% 162 (49.4%) 21.0%
and close family 0.208 0.001
6 Ou tféw/no foends, Yes 9 (2.3%) 22.2% 9 (2.7%) 14.7%
work colleagues and No 390 (97.7%) | 14.6% 319 (97.3%) 11.1%
close family 0.627° 0.611°
" Pearson y’test
" Test for trend.

® Fisher's exact test.

A missing response was considered to indicate no [PV. At month-12, the percentage of

missing data was 4.4% (n=18) and 4.4% (n=18) for any IPV victimization and any IPV perpetration

respectively. At month-24, the percentage of missing data was 3.6% (n=12) and 3.9% (n=13) respectively.
® Includes any response other than ‘never' or missing to at least one of the three questions presented
above (frightened, permission, and physical force).

A missing response to at least one of the eight questions regarding attitudes towards gay sexuality

was reported by 5.6% (23/410) of men at month-12 and 5.7% (19/333) of men at month-24. A
missing response on all eight questions was reported by 3.7% (15/410) of men at month-12 and 3.6%

(12/333) of men at month-24.

?For a definition of each measure see section 3.3.10 in Chapter 3.
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7.3.6  Association of socio-demographic, lifestyle, and psychosocial factors with depression
measures on PHQ-9 at baseline and the 12- and 24-month questionnaire
When investigating the association between socio-demographic factors (assessed at baseline)
and depressive symptoms (PHQ-9 01 0) (usi ng d amoath-I2randmontre2d)e | i ne ,
540 individuals (at most) and 1283 questionnaire responses were included in GEE models, see
Table 25. The following factors were found to be associated with depressive symptoms in
unadjusted analyses and analyses adjusted for socio-demographic factors (including study
time-point): study time-point (with 50-60% higher prevalence of symptoms at follow-up
compared to baseline) and not being employed (prevalence of symptoms was twice as high in
men not employed compared to employed men). Although in unadjusted and adjusted analysis,
the overall association and test of trend of age with depressive symptoms was not significant,
there was some evidence of variation according to age. The prevalence of symptoms was lower
in the 35 to 44 age group compared to all other age groups. There was also some suggestion of
higher prevalence of symptoms in the small group of men with bisexual/straight identity, though
not statistically significant in unadjusted or adjusted analysis. When investigating the
association between psychosocial factors (assessed at month-12 and 24) and depressive

XXXIV

symptoms, 436 individuals™" and 743 questionnaire responses were included in GEE models,

see Table 25. The following factors were strongly associated with depressive symptoms in
unadjusted and adjusted analyses, whereby the prevalence of symptoms was two to three fold
higher: report of any IPV victimization (including in the past year), report of any IPV perpetration
(including in the pastyear), i nternalised homophobia, anmds,not

work colleagues, and family.

In the sensitivity analyses, results were similar when investigating associations with the other
measures of depressive symptoms on PHQ-9 (a major depressive syndrome and major and
other depressive syndromes), see Appendix section 11.17 Table 77 and Table 78. In addition,
younger age was associated with both measures and non-university education was associated

with major and other depressive syndromes on PHQ-9, in unadjusted and adjusted analysis.

XXXIV

Twenty-six men completed a 24-month questionnaire but did not complete a 12-month questionnaire.
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Table 25: Unadjusted and adjusted associations of socio-demographic and psychosocial factors with depressive symptoms using baseline, 12-,
and 24-month PROUD questionnaire data in GEE models

Depressive symptoms (PHQ-9 01 0)

N=540 men Baseline 12-month 24-month Unadjusted Overall | Adjusted® Overall p-
(using data from baseline and follow-ups [N=540] [N=410] [N=333] PR [95% CI] p-value* | PR [95% CI] value®
in GEE models) n(%) n(%) n(%)
Study time-point Baseline / / / 1 0.009 1 0.007
N=540%, Obs=1283°; N=536', Obs=1273% | 12-month 1.57 [1.14, 2.18] 0.006° 1.60 [1.15, 2.23] 0.004°

24-month 1.58[1.12, 2.23] 1.63[1.14, 2.32]
Randomized to study trial arm Immediate arm / 216 (52.7%) | 182 (54.7%) 1.40[0.92, 2.15] 0.121 1.44[0.94, 2.21] 0.095
N=436", Obs=743° ; N=432', Obs=737" Deferred arm 194 (47.3%) | 151 (45.4%) 1 1
Age <25 54 (10.0%) 27 (6.6%) 11 (3.3%) 1.11 [0.57, 2.15] 0.061 1.16 [0.58, 2.31] 0.082
N=540%, Obs=1283° ; N=536', Obs=1273% | 25-29 96 (17.8%) 56 (13.7%) 35 (10.5%) 0.87 [0.49, 1.53] 0.374° 0.94 [0.53, 1.66] 0.318°

30-34 114 (21.1%) | 87 (21.2%) 73 (21.9%) 1.02 [0.62, 1.68] 1.08 [0.66, 1.77]

35-39 97 (18.0%) 78 (19.0%) 66 (19.8%) 0.60 [0.33, 1.09] 0.65 [0.36, 1.18]

40-44 81 (15.0%) 70 (17.1%) 55 (16.5%) 0.39 [0.19, 0.80] 0.40 [0.20, 0.83]

45+ 98 (18.2%) 92 (22.4%) 93 (27.9%) 1 1
Born in the UK and white ethnicity Yes, white 287 (53.4%) | 223 (54.7%) | 184 (55.3%) 1 0.317 1 0.506
N=538%, Obs=1279° ; N=534', Obs=1269° | Yes, BAME 35 (6.5%) 22 (5.4%) 17 (5.1%) 1.57 [0.80, 3.09] 1.41[0.70, 2.83]

No, white 152 (28.3%) | 114 (27.9%) | 88 (26.4%) 0.83[0.52, 1.34] 0.83[0.50, 1.35]

No, BAME 64 (11.9%) 49 (12.0%) 44 (13.2%) 1.26 [0.72, 2.20] 1.18[0.66, 2.12]
Self-reported sexual identity Gay 513 (95.7%) 388 (95.6%) | 315 (95.2%) 1 0.130 1 0.140
N=536", Obs=1273° ; N=536', Obs=1273% | Bisexual/straight 23 (4.3%) 18 (4.4%) 16 (4.8%) 1.75[0.85, 3.59] 1.73[0.84, 3.59]
University Education Yes 327 (60.6%) | 256 (62.4%) | 204 (61.3%) 0.85[0.58, 1.25] 0.414 0.86 [0.58, 1.28] 0.451
N=540", Obs=1283° ; N=536', Obs=1273% | No/missing 213 (39.4%) | 154 (37.6%) | 129 (38.7%) 1 1
Employed Yes 439 (81.3%) | 332(81.0%) | 276 (82.3%) 1 0.002 1 0.007
N=540", Obs=1283° ; N=536', Obs=1273% | No/missing 101 (18.7%) | 78 (19.0%) 57 (17.1%) 1.89 [1.26, 2.86] 1.80[1.18, 2.77]
Study region London 375 (69.4%) | 289 (70.5%) | 228 (68.5%) 1 0.610 1 0.356

N=540°, Obs=1283° : N=536', Obs=1273°

Outside London

165 (30.6%)

121 (29.5%)

105 (31.5%)

0.90 [0.59, 1.37]

0.81[0.52, 1.27]
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Table 25: Unadjusted and adjusted associations of socio-demographic and psychosocial factors with depressive symptoms using baseline, 12-,
and 24-month PROUD questionnaire data in GEE models (continued)

Depressive symptoms (PHQ-9 01 0)

N=540 men Baseline 12-month 24-month Unadjusted Overall | Adjusted” Overall
[N=540] [N=410] [N=333] PR [95% Cl] p-value* | PR [95% CI] p-value®
n(%) n(%) n(%)

Sexualized drug use (past 3 months) Yes / 224 (54.6%) | 159 (47.8%) 1.38 [0.93, 2.06] 0.108 1.34 [0.89, 2.00] 0.157
N=436", Obs=743° ; N=432', Obs=737° No 186 (45.4%) | 174 (52.3%) 1 1
AgeOl1l5 years at analYes / 88 (22.3%) 70 (21.8%) 1.27 [0.80, 2.02] 0.306 1.20[0.75, 1.93] 0.451
N=433", Obs=716° ; N=429', Obs=710° No 307 (77.7%) | 251 (78.2%) 1 1
Age<13 years at anal sex debut Yes / 22 (5.6%) 19 (5.9%) 0.71[0.26, 1.94] 0.507 0.71[0.26, 1.94] 0.499
N=433% Obs=716° ; N=429', Obs=710° No 373 (94.4%) | 302 (94.1%) 1 1
Time between sexual contact and Same time / 163 (41.3%) | 146 (45.5%) 1 0.373 1 0.350
intercourse with a male 1-2 years 90 (22.8%) 67 (20.9%) 0.740.42, 1.30] 0.310°¢ 0.74[0.42, 1.31] 0.268°
N=433" Obs=716° ; N=429', Obs=710° | 3-4 years 47 (11.9%) 33 (10.3%) 1.26 [0.69, 2.30] 1.24[0.68, 2.27]

5+ years 95 (24.1%) 75 (23.4%) 1.23[0.75, 2.00] 1.27[0.77, 2.10]
Any IPV victimization No / 226 (55.1%) | 199 (59.8%) 1 <0.001 1 <0.001
N=436", Obs=743° ; N=432', Obs=737° | Yes 184 (44.9%) | 134 (40.2%) 2.45 [1.63, 3.67] 2.57 [1.71, 3.86]
Any IPV victimization in the past year No / 346 (84.4%) | 284 (85.3%) 1 <0.001 1 <0.001
N=436", Obs=743° ; N=432', Obs=737% | Yes 64 (15.6%) 49 (14.7%) 2.82[1.88, 4.22] 2.93 [1.96, 4.40]
Any IPV perpetration No / 330 (80.5%) | 273 (82.0%) 1 <0.001 1 <0.001
N=436", Obs=743° ; N=432', Obs=737° | Yes 80 (19.5%) 60 (18.0%) 2.83[1.89, 4.22] 2.87[1.91, 4.32]
Any IPV perpetration in the tpast year No / 378 (92.2%) | 310 (93.1%) 1 <0.001 1 <0.001
N=436", Obs=743° ; N=432', Obs=737° | Yes 32 (7.8%) 23 (6.9%) 3.40[2.13,5.41] 3.47 [2.13, 5.64]
Any negative views about gay sexuality | No/missing / 239 (58.3%) | 195 (58.6%) 1 0.001 1 0.001
(marker of internalised homophobia) Yes 171 (41.7%) | 138 (41.4%) 1.92 [1.30, 2.83] 1.91[1.29, 2.83]
N=436", Obs=743°; N=432', Obs=737°
60utd to all/ al most|Yes / 206 (51.6%) | 166 (50.6%) 1 0.007 1 0.008
colleagues and close family No 193 (48.4%) | 162 (49.4%) 1.75[1.17, 2.62] 1.75[1.16, 2.65]

N=434", Obs=727°%: N=431', Obs=722°
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? p-value by Wald test using GEE models.

b Age (included as four categories: <25, 25-29, 30-39, 40+), born in the UK,
sexual identity (gay or bisexual/straight), university education, London study
clinic site, and study time-point.

“Test for trend.

Y Number of men contributing observations to the unadjusted model.

“ Number of observations examined in the unadjusted model.

"Number of men contributing observations to the adjusted model.

9 Number of observations examined in the adjusted model.
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7.3.7 Factors associated with changes over time in screening positive for clinically significant
depressive symptoms by PHQ-9:

7.3.7.1 Factors associated with change in depression scores from baseline to the 12-
month questionnaire

The distribution of change in PHQ-9 depression score from baseline to the 12-month
questionnaire is presented in Appendix section 11.18 Figure 34. Change scores were generated
by subtracting the PHQ-9 depression score at baseline from the score at month-12; a positive
change score signifies an increase in depressive symptoms over time. Overall, the mean
change in depression scores was 1 (SD=4.9). The mean change in scores was higher among
menaged025 years compared t o vané)nandamendmeq XHo repoetedr s (1
any IPV victimization in the past year (3 vs. 1), any IPV perpetration (2 vs. 0), any IPV
perpetration in the past year (4 vs. 1), and internalized homophobia (1 vs. 0), compared to men

who did not, see Appendix section 11.18 Table 79.

7.3.7.2 Factors associated with incidence of clinically significant depressive
symptoms at the 12-month questionnaire among men with no symptoms at
baseline
In total, 372 men did not meet the criteria for moderate, moderately severe, or severe
depressive symptoms (i.e. scored <10 on the PHQ-9) at baseline. Of these men, 10.0% scored
10 or more on the PHQ-9 at the 12-month questionnaire. The proportion of men reporting new
depressive symptoms at month-12 appeared to be significantly higher among men aged 45
years or older and men who reported anal sex debut with a male at age 15 years or younger,
although the associations were of borderline significance. Furthermore, men who reported any
IPV victimization (15.6% vs. 5.7%), any IPV victimization in the past year (25.5% vs. 7.3%), any
IPV perpetration (22.4% vs. 7.2%), any IPV perpetration in the past year (7.8% vs. 41.7%), and
internalised homophobia (14.4% vs. 7.1%), appeared to be more likely to report new depressive
symptoms compared to men who did not, at month-12 in unadjusted analysis, see Appendix
section 11.18 Table 80.

7.3.7.3 PHQ-9 responses after April 1* 2013
The prevalence of suicidal ideation on PHQ-9 was significantly higher among men who
completed their baseline questionnaire before April 1% 2013 (n=71) compared to men who
completed their baseline questionnaire on or after April 1% 2013 (n=469) (19.7% vs. 9.6%:
Pear s*test p=6.011). Similarly, the prevalence of depressive symptoms (PHQ-9 ©10) was
significantly higher among men who completed their baseline questionnaire before April 1%
2013 (21.1%vs. 7.3%; Pe ar s test p<6.001). When further investigating whether the

prevalence of depressive symptoms (PHQ-9 01 0) increased signifieantly
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month questionnaire among (i) the 57 men who completed their baseline questionnaire before
April 1% 2013 and had 12-month data, and (ii) the 353 men who completed their baseline
questionnaire after April 1* 2013 and had 12-month data, there was evidence of an increase
only for those with baseline completion in the later time period (Mc N e m asTtestp-values
0.366 and <0.001 respectively).

7.3.8 Participant involvement in the interpretation of findings: summary of PPl responses
In total, 13 men commented on the finding that depression prevalence increased over the first
year of the study. The way in which the responses were organised into themes in the semantic

content of the data is shown in Figure 22.
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Figure 22: Organization of PROUD PPI responses into codes, themes, and sub-themes
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Two overarching themes were apparent, the first was that the prevalence of depression was
found to increase since the amount of men experiencing depression did indeed increase over
the study and the second was that the increase was found since the amount of men reporting
rather than experiencing symptoms of depression increased. These views were not necessarily
exclusive, as some individuals cited the possibility that both factors may explain the findings.
Within the first theme that depression increased, four sub-themes were identified; structural
factors, risk-taking, study setting, and experience with PrEP. The second theme that reporting

depression increased, consisted of one main concept, that of the study setting.

Within the first theme, the sub-theme of structural factors (reported by three participants) was
defined by the recurrent expression that concurrent political/economic instability in the UK may
have resulted in an increase in depressive symptoms. Similarly, it was cited that social isolation,
presumably as a sexual minority individual, within the context of the socio-political climate at the

time of the study, might have resulted in an increase in depressive symptoms.

“With the downturn in the economy additional stress could have been a subliminal
factor and that the trial had little to do with the depression numbers.”

‘Just look at the economy and it's obvious why! The poor are not only getting
poorer but they're being actively persecuted.”

“The PrEP study was taking place at a politically very difficult and socially very
isolating time.”

PROUD PPI responses

Describing structural factors as the reason underlying the increase in depressive symptoms
observed, is an interesting concept as socio-economic hardship has consistently and strongly

been found to be associated with depressive symptoms in samples of MSM (346 347, 354, 356, 364, 371,

415, 454, 606, 681 348-350) It

) including in AURAH and PROUD, and in general UK population samples ¢
seems possible therefore, that a downturn in the economy may have increased the prevalence
of depression in general in the UK. Given the lack of data on PHQ-9 responses among the UK

population between 2013-2015 it is very difficult to investigate these suggestions further.

Within the sub-theme of risk-taking (reported by four participants), the discussion of CLS was
predominantly linked to chemsex-drug use. It was never explicitly stated that occurrence of CLS
or use of chems may have increased after study enrolment. It was, however, acknowledged that
taking PrEP was used as a means to reduce the risk of HIV during episodes of sexual risk,
especially chemsex, and a link was consistently drawn between chem use and CLS, and chem
use and depression.

236



“Having condomless sex is the ‘norm" with chem-sex, and the chems certainly

lead to changes in behaviour and perceptions.”
“For myself, | did PrEP to avoid hiv risk when having unprotected cheesecake

[taken to mean condomless sex]. To a great extend, | believe it is the drug
causing depression instead of the PrEP itself.”

“From personal experience there is a great association between recreational
Substance abuse - that is "Chem Sex" and "bare back" (condomless) sex. The

("comedowns”). And/or addiction.”

“I had my first ever panic attack this year in a group social situation [taken to
mean group sexual situation]. Went to another one - same thing. Sitting in a
corner with a panic attack on full for at least an hour. Repeated exposure and
finding friends has reduced this in this one particular group meet.”

PROUD PPI responses

whole area is pretty awful. Obviously, "chems" can of course lead to depression

Again, such discourse is not surprising given that mephedrone and crystal methamphetamine

use is known to cause acute symptoms of anxiety and paranoia in some individuals (

524, 579)

Based on recent data from in-depth interviews of 30 men resident in London, it was suggested

that chemsex-drug use may cause longer-term mental health problems, including depression,

anxiety, and psychosis, in some individuals ®’®. Chemsex-associated drug use (past three

months) was associated with depressive symptoms among men in the AURAH study (Chapter 4

Table 5), and the type of depressive symptoms reported by men who engaged in chemsex-drug

use and men who did not was found to differ somehwat (Chapter 6 section 6.3.2). Although

chemsex-associated drug use (past three months) was not associated with depressive

symptoms among men in the PROUD trial at baseline, use of crystal methamphetamine was

found to be associated. Sexualized drug use (report of sex after recreational drug use in the

past three months) was not associated with depressive symptoms at the 12- or 24-month

questionnaire in unadjusted analysis. Unfortunately, it was not possible to investigate

methamphetamine use (or the measure of chemsex-associated drug use), at the 12- or 24-

month questionnaire. It is possible that one or more chemsex-associated drugs may have been

linked to depression at the follow-up time-points in PROUD, as the measure of sex after drug

use may capture a wide-range of practices/experiences that do not necessarily embody the

documented phenomenon of chemsex, which includes specific drugs and often occurs in group

sex settings ©78%%2

Refl ected in the participantsd comment s

lomge s ent e

term effects of the drugs themselves which may lead to depression, but also the engagement in

sexual risk-taking, with potentially multiple partners, that often goes hand-in-hand with chem
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use, and may affect oneds ppreviodsetldegghaveal wel | bei n¢
predominantly investigated the association between depression and sexual behaviour (Table 1),
it is theoretically plausible that sexual risk-taking leads to or exacerbates depression. Reasons
for this may include feelings of shame as well as a sense of loss of intimacy with a sexual
partner whilst using chemsex-associated drugs ©"®*®¥. The PROUD sample of men reported
high levels of CLS partners, perhaps an association was not found between the measure of
chemsex-associated drug use and depression since most participants were engaging in CLS
with multiple partners and therefore, the prevalence of depression was similar among non-

chemsex-drug users.

The sub-theme of study setting appears under both of the main themes (depression increased,
n=2 and reporting depression increased, n=4). As a result of the clinical trial set-up and
infrastructure, two men suggested that depressive symptoms might have increased due to

greater awareness of risk-taking during regular survey completion and ST screening.

“Being on the study, due to the 3 month STI screening, means you are more
aware of how much sex you are having or not having.”

“I was shocked when | looked at my monthly record - seeing in black and white
the number of times | had had condomless sex. Possibly looking at past
performances could cause a participant to become stresses resulting in

depression.”

PROUD PPI responses

As described above, it is possible that sexual risk-taking leads to/exacerbates depression.

Greater confrontation with onebf6s sexual-bgng.acti ces:s

Four men suggested that the burden of depression might have remained the same, but that
reporting of depressive symptoms may have increased due to greater familiarity with the
questionnaire and/or staff, and as a result of being a part of a clinical trial. Partaking in a trial
may be one of the processes that helps individuals recognize/acknowledge their own

depression in an environment where access to support is provided.
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“Going on the Proud study and dealing with depression happened at the sane
time for me. | had stopped taking care of myself and was engaging in high risk
behaviour - cruelly going on Proud was one of the steps in starting to deal with my
depression.”

“Every 12 weeks we were doing other forms, and in that time you got to know the
forms. You made a report with the clinical nurse and you are seeing that person
over that same period, you make a relationship. Because you are going there
regularly and get used to the wording of the questionnaire you create a
relationship with the staff and people are getting more trust. Half way through the
study | was even signposted to a charity with six counselling sessions.”

“Over the course of the study people developed greater trust in the people
managing the trial and felt they could be more honest.”

“I could well believe that as the participants felt more 'at home' with the study they

responded more freely - reflecting an increase in numbers.”

PROUD PPI responses

Given the somewhat lower prevalence of depressive symptoms among men in PROUD at
baseline compared to the AURAH study (9.1% compared to 12.4%), and similar prevalence
observed at month-12 and 24, it seems plausible that the reporting of depressive symptoms
may have increased over the first year of the study, as suggested by the participants, due to
familiarity with staff and access to support. Although not cited by participants in this survey,
another interpretation that was put forth from a researchers point of view was that participants
may have been reluctant to divulge information on mental health at baseline due to fear of study
exclusion. Since the PROUD trial adhered to an inclusion criteria, it may be that fear of
exclusion prevented some men from reporting (greater frequency of) symptoms. Alternatively,
men who enrol in a trial such as PROUD are most likely at a point in their lives when they are
not experiencing clinically significant depression, as the symptoms of depression may
prevent/deter some individuals from active participation. The increase in depression prevalence

observed may then reflect a regression to the mean effect.

Finally, the sub-theme of experience with PrEP (reported by four participants), was defined by
three concepts; side effects, fear of loss of access, and stigma. Although it was stated that
depression was not different among men in the immediate compared to deferred PrEP arm, in
the initial email and the PPI survey, it is not surprising given the increase in depressive
symptoms in the context of a PrEP trial that participants brought up concepts surrounding
experiences with PrEP. One participant suggested that side effects of the drug itself might

cause depression.
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“I have experienced depression for the first time since | started the trial. | haven't
made any significant changes to my lifestyle in this period. | cannot explain the

increase in depression unless its a side effect of the drug.”

PROUD PPI responses

Efavirenz in antiretroviral treatment of HIV-positive individuals has been linked to

neuropsychiatric morbidity, suicidal ideation, and mental health diagnoses “®®. Oral FTC/TDF

PrEP use has not however, been found to produce such sequelae .

The concept of fear of loss of access to PrEP is not surprising given that PrEP remained

XXXV

unavailable on the NHS in England over the course of the PROUD trial™". This is despite the
introduction of a subsidized programme in France in 2015, authorization by the European

Medicines Agency in 2016, and availability on the NHS in Scotland in 2017.

“As the trial ran it course, | did become worried about the 'What if' | couldn't
continue with the drug. It was a MASSIVE relief to know that | am able to, for a
limited period at least, get truvada through clinic -.”

PROUD PPI responses

The extent to which a delayed PrEP programme in England may have resulted in increased
symptoms of depression is difficult to say. Cheaper generic versions of the drug online from

overseas was not available until October 2015 ©7.

Although the concept of stigma attached to PrEP use was only brought up by two individuals in
this PPI survey, it is one that has received a lot of attention in research on PrEP acceptance

and adherence.

In section 1.5.3 of Chapter 1, the safe sex ethos that took hold of gay communities in the early
1980s is described. Against the backdrop of HIV, condom-protected sex took on greater social

symbolic meaning beyond that of a barrier method to prevent STls %% Individuals to whom this

** PrEP remained unavailable on the NHS in England at the time of submitting this thesis in December
2017.
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