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Assessment and determinants of depression 
and anxiety on a global sample of sexual 
and gender diverse people at high risk of HIV: 
a public health approach
Erik Lamontagne1,2*   , Vincent Leroy3   , Anna Yakusik1,4   , Warren Parker5   , Sean Howell6    and 
Bruno Ventelou2    

Abstract 

Background  Sexual and gender diverse people face intersecting factors affecting their well-being and livelihood. 
These include homophobic reactions, stigma or discrimination at the workplace and in healthcare facilities, eco-
nomic vulnerability, lack of social support, and HIV. This study aimed to examine the association between such factors 
and symptoms of anxiety and depression among sexual and gender diverse people.

Methods  This study is based on a sample of 108,389 gay, bisexual, queer and questioning men, and transfeminine 
people from 161 countries collected through a cross-sectional internet survey. We developed a multinomial logis-
tic regression for each group to study the associations of the above factors at different severity scores for anxiety 
and depression symptoms.

Results  Almost a third (30.3%) of the participants reported experiencing moderate to severe symptoms of anxi-
ety and depression. Higher severity scores were found for transfeminine people (39%), and queer or questioning 
people (34.8%). Severe symptoms of anxiety and depression were strongly correlated with economic hardship for all 
groups. Compared to those who are HIV-negative, those living with HIV were more likely to report severe symptoms 
of anxiety and depression, and the highest score was among those who do not know their HIV status. Transfeminine 
people were the most exposed group, with more than 80% higher risk for those living with HIV suffering from anxi-
ety and depression. Finally, homophobic reactions were strongly associated with anxiety and depression. The relative 
risk of severe anxiety and depression was 3.47 times higher for transfeminine people facing transphobic reactions 
than those with no symptoms. Moreover, anxiety and depression correlate with stigma or discrimination in the work-
place and healthcare facilities.

Conclusions  The strong association between the severity of anxiety and depression, and socioeconomic inequality 
and HIV status highlights the need for concrete actions to meet the United Nations’ pledge to end inequalities faced 
by communities and people affected by HIV. Moreover, the association between stigma or discrimination and anxi-
ety and depression among sexual and gender diverse people is alarming. There is a need for bold structural public 
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health interventions, particularly for transfeminine, queer and questioning people who represent three communities 
under the radar of national HIV programmes.

Keywords  LGBT, Gay, Bisexual, Transgender, Queer, Depression, Anxiety, HIV, Homophobia, Stigma and 
discrimination, PHQ-4

Background
Stigma and discrimination based on sex, gender identity 
and sexual orientation significantly impact all aspects 
of the lives of sexual and gender diverse people [1], 
including people who identify as lesbian, gay, bisexual, 
transgender, queer or questioning, and other sexual, 
sex- and gender-diverse (LGBT) people and people with 
intersex traits [2–5]. Under International Human Rights 
Law, discrimination on the basis of sexual orientation is a 
human rights violation [6]. The first-ever United Nations 
resolution on sexual orientation and gender identity was 
published in November 2011. It requested a report by 
the Office of the High Commissioner for Human Rights, 
which stated: "Homophobic and transphobic violence has 
been recorded in all regions. Such violence may be physi-
cal (including murder, beatings, kidnappings, rape, and 
sexual assault) or psychological (including threats, coer-
cion and arbitrary deprivations of liberty). These attacks 
constitute a form of gender-based violence driven by 
a desire to punish those seen as defying gender norms" 
[7]. In this study, we adopted t [8]he definition of stigma 
from Link and Phelan, who conceptualise stigma as the 
co-occurrence of labelling, stereotyping, separation ("us" 
from "them"), status loss and discrimination [9] in which 
power is exercised [10]. Discrimination happens at an 
individual level, where one faces unequal treatment [11, 
12] and at the structural level, where societies constrain 
a person’s opportunities, resources and well-being [4]. 
Homophobic reactions entail emotional, intellectual and 
behavioural reactions [13] towards sexual and gender 
diverse people. In this study, we consider homophobia 
as a particular case of stigma or discrimination based on 
sexual orientation and gender identity [14]. Discrimina-
tion based on sexual orientation intersects with other 
forms of discrimination towards various groups, includ-
ing those related to race [15, 16], gender identity [17], age 
[18], HIV status [19], disability, and socioeconomic status 
[20, 21].

Evidence suggests that stigma and discrimination 
impede the health and well-being of sexual and gen-
der diverse people [22]. According to the Joint United 
Nations Programme on HIV/AIDS (UNAIDS) National 
Commitments and Policy Instrument (NCPI), 70 coun-
tries have discriminatory and punitive laws that criminal-
ise people who engage in same-sex sexual relations, and 
20 countries criminalise or prosecute transgender people 

[23]. Consequently, they are less likely to access health 
services due to stigma and discrimination [24] and bear 
a disproportionate burden of adverse physical and men-
tal health outcomes [25]. Evidence suggests that factors, 
such as stigma, discrimination and violence based on 
sexual orientation and gender identity, and the criminali-
sation of same‐sex sexual behaviour, lead to elevated rates 
of emotional distress and adverse mental health condi-
tions [18], hindering the availability, access and uptake of 
prevention, testing, treatment and care for HIV, sexually 
transmitted infections (STIs), and mental health services 
[19]. The criminalisation of same-sex sexual behaviour 
in Africa was found to be correlated with lower rates of 
HIV testing and higher HIV prevalence among gay men 
and other men who have sex with men [26]. A study of 
transgender women in Argentina showed that those who 
had experienced discrimination in healthcare settings 
were three times more likely to avoid healthcare settings 
than those who had not [27].

Sexual and gender diverse people face overlapping 
forms of vulnerabilities related to mental health condi-
tions [28]. They are at higher risk of anxiety, depression, 
suicidal ideation, substance misuse, and deliberate self-
harm than heterosexual people [29]. Mental health con-
ditions further increase the risk of HIV infection, and 
people living with and affected by HIV have an increased 
risk of these conditions, which are, in turn, associated 
with lower retention in HIV care, increased risk behav-
iours and lower engagement with HIV prevention [6]. 
Evidence suggests that sexual and gender diverse ado-
lescents and young people -experience higher rates of 
depression and anxiety and are disproportionately at 
risk of self-harm and suicide than other adolescents and 
young people [30]. The prevalence of depression across 
surveys of people living with HIV in sub-Saharan Africa 
is estimated at 24%, compared with less than 3% for the 
general population [31, 32].

Efforts to improve data collection in sexual and gender 
diverse people are important for monitoring healthcare 
outcomes and designing healthcare services and pro-
grammes. While sex disparities are well documented in 
public health through nationally notifiable surveillance 
data, population studies and sentinel surveillance, they 
stratify by binary sex and only include male or female 
sex as assigned at birth, which leads to an incomplete 
understanding of the burden of disease in sexual and 
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gender diverse communities and limits the effectiveness 
of health and HIV prevention and care programmes [33]. 
Moreover, the quantitative evidence of the factors driv-
ing mental health disparities in sexual and gender diverse 
people is particularly deficient in low- and middle-
income countries.

This study aims to examine the association between the 
severity of the symptoms of anxiety and depression and 
factors affecting the well-being and livelihood of sexual 
and gender diverse people. Using quantitative meth-
ods and the data from a global LGBT survey, the study 
assesses this relationship for specific factors such as hom-
ophobic reactions, stigma or discrimination at the work-
place and in healthcare facilities, economic vulnerability, 
lack of social support, and HIV status among people 
who self-identify as gay men, bisexual men, transfemi-
nine, and queer or questioning men. The study explores 
two questions: is there a link between the mental health 
distress measured by the severity of anxiety and depres-
sion symptoms in sexual and gender diverse people and 
the above socioecological factors? If there is a link, does 
it differ between selected LGBT communities?

Methods
The analysis presented here draws on the results of the 
LGBT + Happiness Survey, which collected data from 
sexual and gender diverse people aged 18 years and older 
without geographical restrictions. The survey aimed to 
generate data for sexual and gender diverse people across 
countries, providing a snapshot of the population’s char-
acteristics of interest and outcomes. It captured infor-
mation on demographics, economic situation, factors 
influencing happiness, well-being, health, HIV, stigma 
or discrimination. The survey also considered challenges 
faced by sexual and gender diverse populations across 
countries, such as symptoms of depression and anxiety, 
and experiences of or apprehension about HIV-related 
discrimination, including in healthcare or the work-
place. The survey design was developed collaboratively by 
UNAIDS, the LGBT + Foundation, the University of Aix-
Marseille, the Medical School of the University of Minne-
sota, and representatives of the LGBT community.

Consenting sexual and gender diverse participants were 
recruited between May 2019 and January 2020 through 
social networks, LGBT activists, more than 300 global, 
regional, and national LGBT community-based organi-
sations, and development partners. Participation was 
through an anonymous, self-administered, and encrypted 
Internet-based questionnaire in 32 languages. Questions 
could be answered using a computer, mobile phone, tab-
let, or another Internet-linked device. Community-based 
organisations provided access to the Internet in several 
African and Caribbean countries where access to the 

Internet was limited. The survey purposefully did not use 
cookies, geographic or other identifiers, thus ensuring 
anonymous and safe participation. This was important 
for participants who fall within socially marginalised or 
stigmatised groups in their country and for people who 
wish to exercise their right to privacy.

Participants were provided with five options for sex-
ual orientation: attracted to men or who identify as gay; 
attracted to women or who identify as lesbian; attracted 
to both women and men or who identify as bisexual; 
those who identify straight or heterosexual; those who 
do not know or identify as questioning. Regarding gen-
der identity, options were man, woman, transmasculine, 
transfeminine, or non-binary. Options for sex at birth 
were male, female, or person with intersex traits.

More than 115,000 participants from more than 200 
countries and territories responded to the survey over 
the May to December 2019 study period. The attrition 
rate was 2.2% following a review of completed question-
naires—for example, removing participants under the 
age of 18. The study’s final sample was 197 countries 
with 112,053 sexual and gender diverse participants, 
including those who identify themselves as lesbian, gay, 
bisexual, transgender, queer or questioning, other sexual-
ity, sex- and gender-diverse (LGBT) people, and people 
with intersex traits. A small proportion of the sample 
(2%) indicated they were living with intersex traits. The 
detailed research protocol and the questionnaire (English 
version) are available in the Supplementary material.

Participants
Sexuality and gender are fluid concepts and include inter-
nalised and externalised aspects of gender expression and 
sexual orientation. The present analysis considers a sub-
sample of sexual and gender diverse people at higher risk 
of HIV, including people whose biological sex, sexuality, 
gender identity or gender expression depart from major-
ity norms. This includes those who identify as (i) gay 
cisgender men; (ii) bisexual cisgender men; (iii) transfem-
inine people; and (iv) queer/questioning cisgender men. 
All categories include people with intersex traits. These 
categories were built from three standardised questions 
on sex at birth, self-identification of gender identity and 
self-identification of attraction (without discriminating 
between sexual, emotional, or physical attraction). The 
questions were neither mandatory nor prescriptive, i.e., 
the survey did not provide a definition for each response, 
acknowledging that participants are best placed to 
inform how they identify themselves based on their cul-
ture, background and self-perception. In addition, the 
questions were translated and proof-reviewed in more 
than 32 languages by members from different sexual and 
gender diverse communities. Appropriate and respectful 
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language was used for each question and answer. The 
questionnaire was tested and piloted in a dozen countries 
to ensure the questions, answers, and vocabulary fol-
lowed the local interpretations and cultural specificities. 
The questionnaire is available with this link, and trans-
lated versions available upon request.

There were 108,329 participants aged 18 and above in 
this subsample. The sociodemographic characteristics of 
the participants are presented in Table 1 and Supplemen-
tary Material S1 presents their repartition per country 
and per gender and sexual identity.

Description of variables
Dependent variable
We explored the predictors of symptoms of anxiety and 
depression among sexual and gender diverse people. 
Depression and anxiety are the most common mental 
disorders and frequently occur together. We used the 
Patient Health Questionnaire (PHQ-4), a cross-cultural 
validated [31, 34–41] four-item questionnaire set up to 
detect symptoms of depression and anxiety manifesta-
tions among our subsample’s sexual and gender diverse 
groups [42, 43]. It comprises two items on depression: 
feeling down, depressed, or hopeless; having little inter-
est or pleasure in doing things, and two items on anxi-
ety: feeling nervous, anxious or on edge; not being able 
to stop or control worrying. Possible answers follow a 
4-item Likert scale ranging from 0 (not at all), 1 (several 
days), 2 (more than half the days) and 3 (nearly every 
day). The possible scores ranged from 0 to 12. The index 
was categorised into none (0–2), mild (3–5), moderate 
(6–8) and severe (9–12). We tested the robustness of the 
index using the Cronbach alpha coefficient. The value of 
the scale reliability coefficient was 0.86, which validates 
the internal consistency of our index.

Independent variables
A set of socioeconomic control variables were first 
included for each of the sexual and gender identities 
included in this study, such as age, education (no edu-
cation/primary school, secondary school, higher edu-
cation); Economic vulnerability (struggling on present 
income, neither struggling nor comfortable, living com-
fortably on present income) and the recency of HIV test 
as a proxy of possible risk exposure to HIV [44]. Respond-
ents had to choose between the following options: within 
the last 6 or 12 months, more than 12 months or never.

Thus, two dichotomous variables related to discrimi-
nation and stigmatisation of sexual and gender diverse 
people: the experience of homophobic or transphobic 
reactions, considered whether the respondent had ever 
been intimidated/stared at, and/or verbally insulted, 
and/or physically assaulted during the last 12 months or 

more, or not. Stigma and discrimination at the workplace 
considered whether, in the last 12 months, the respond-
ent had their application refused, was harassed or ridi-
culed at the workplace, was not promoted, was told not 
to show them being a member of the sexual and gender 
diverse people, or was denied certain work-related ben-
efits, because of who they are. Stigma and discrimination 
in healthcare considered whether, in the last 12 months, 
the respondent experienced verbal or physical abuse, was 
given a condition (requirement) to change their sexual 
behaviour or gender identity, or was refused services.

Finally, models included two sources of perceived social 
support [45]: family and friend support. These variables 
were assessed with the following questions: "My family 
accepts me as I am" and "There is someone I can count on 
if things go wrong". Possible answers followed a 4-item 
Likert. The variables were dichotomised between those 
who agree or strongly agree and those who disagree or 
strongly disagree.

Statistical model
The intuitive model to address the research question 
would be the ordered logistic model. However, such 
model is conditional on the proportional odds assump-
tion (or parallel regression assumption). This key 
assumption says that the slope of the logistic function is 
the same for all category cut-offs of the outcome variable 
[46]. In the present case, the Brant test [47] concluded 
that the parallel regression assumption was not met, i.e., 
the slopes of the four stages of the Patient Health Ques-
tionnaire are not parallel. In other words, the differences 
between each stage were not identical. The test results 
are presented in Supplementary Material S2. Therefore, 
we developed a multinomial logistic model to adequately 
reflect the variable characteristics [48]. This technical 
choice further enabled us to capture the evolution of 
the independent variables at different severity scores for 
depression and anxiety symptoms. The base category was 
no symptoms of anxiety or depression (score 0). The mul-
tinomial logistic regression model detects determinants 
that increase or decrease the relative risk for a partici-
pant to suffer from symptoms of anxiety or depression. 
Considering the possible biases inherent to convenience-
based online sampling methods where participants tend 
to be younger and more educated [49, 50], we included 
variables age, education and geographical/continental as 
covariates in the regressions.

We applied a conservative approach to the sample size, 
using the criteria of total completion, i.e., the regres-
sion models only considered participants who informed 
all variables in the models. We did not impute missing 
variables. In addition, we successfully tested whether the 
participants who did not inform their HIV status could 
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Table 1  Sociodemographic characteristics of the participants

Gay cisgender men or 
with intersex traits

Bisexual cisgender 
men or with intersex 
traits

Transfeminine people Queer or 
questioning 
cisgender men or 
with intersex traits

(N = 74 730) (N = 14 872) (N = 4 461) (N = 14 326)

% N % N % N % N

Individual characteristics
  Symptoms of anxiety and depression
    None 30.8% 22,999 30.6% 4,552 20.1% 898 26.4% 3,787

    Mild 39.3% 29,423 40.0% 5,949 39.5% 1,762 37.7% 5,394

    Moderate 16.8% 12,578 17.3% 2,569 21.0% 940 19.7% 2,826

    Severe 12.4% 9,274 11.5% 1,705 17.9% 798 15.1% 2,160

    Missing 0.6% 456 0.7% 97 1.4% 63 1.1% 159

  Age groups (chi2(2) = 3.8exp03, p = 0.000)

    Young adults (18–24) 27.37% 20,450 35.59% 5293 37.46% 1,671 35.31% 5,059.00

    Adults (25–34) 37.68% 28,161 38.01% 5653 38.31% 1,709 39.17% 5,612.00

    Older adults (35 +) 34.83% 26,029 26.22% 3900 23.74% 1,059 25.18% 3,607.00

    Missing 0.12% 90 0.17% 26 0.49% 22 0.34% 48

  Education (chi2(2) = 458.80, p = 0.000)

    From none to primary education 2.6% 1926 3.6% 541 7.4% 330 6.4% 909

    Secondary education 24.2% 18,053 30.3% 4,508 37.7% 1,680 31.1% 4,460

    Post-secondary or University degree 72.9% 54,504 65.6% 9,754 52.6% 2,345 61.2% 8,773

    Missing 0.3% 247 0.46% 69 2.4% 106 1.2% 184

Social and economic inequalities
  Subjective socioeconomic status (chi2(2) = 266.74, p = 0.000)

    Lower tercile 24.7% 18,467 27.4% 4,067 36.0% 1,606 31.4% 4,504

    Middle tercile 38.8% 28,991 38.1% 5,667 35.8% 1,597 34.5% 4,947

    Higher tercile 35.8% 26,784 33.6 4,990 25.0% 1,116 32.3% 4,623

    Missing 0.65% 488 1.0% 148 1.8% 142 1.8% 252

HIV
  HIV status (chi2(3) = 2.0exp + 03, p = 0.000)

    Negative 54.6% 40,769 50.3% 7,480 45.3% 2,020 42.3% 6,063

    Positive 10.9% 8,161 5.7% 853 8.1% 363 8.4% 1,202

    I don’t know 17.0% 12,771 22.8% 3,391 22.4% 1,001 22.0% 3,149

    I don’t want to answer 3.2% 2,400 4.0% 593 5.5% 246 5.7% 814

    Missing 14.2% 10,629 17.1% 2,555 18.6% 831 21.6% 3,098

Stigma and discrimination
  Homophobic reactions (chi2(1) = 6.7843, p = 0.009)

    No 28.5% 21,303 37.7% 5,605 23.6% 1,046 31.6% 4,509

    Yes 71.4% 53,367 62.3% 9,247 76.3% 3,373 68.4% 9,757

    Missing 0.08% 60 0.13% 20 0.94% 42 0.42% 60

  Homophobia at the workplace (chi2(1) = 0.7730, p = 0.379)

    No 82.8% 61,910 82.3% 12,241 65.1% 2,906 76.9% 11,023

    Yes 13.1% 9,823 11.4% 1,695 24.1% 1,079 18.6% 2,670

    Missing 4% 2,997 6.3% 936 10.7% 476 4% 633

  S&D in healthcare (chi2(1) = 44.7508, p = 0.000)

    No 94.6% 70,668 93% 13,830 84.6% 3,776 89.2% 12,773

    Yes 5.4% 4,062 7% 1,042 15.3% 685 10.8% 1,553

    Missing - - - - - - - -

Perceived social support
  Family (chi2(4) = 292.79, p = 0.000)
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create a systematic bias on the dependent variable. See 
Supplement S3.

We performed the model for the four sexual and gen-
der diverse groups studied. For each model, we assess the 
validity of the results. The likelihood ratio showed that 
the independent variables contribute significantly to the 
predictions of the model. All statistical regressions and 
tests were performed on Stata 17, and the results were 
considered significant at p < 0.05.

Ethical approval
The design of the Global LGBT Happiness Survey used 
in this study was developed collaboratively by UNAIDS, 
the LGBT Foundation, the University of Aix-Marseille, 
the Medical School of the University of Minnesota, rep-
resentatives of the LGBT community and other stake-
holders. The Survey was approved by the Research Board 
of Ethics of Aix-Marseille University (No. 2019–14-03–
004) and the Research Ethics Review Committee of the 
World Health Organization (No. ERC.0003175). All study 
methods followed the guidelines and principles of the 
Declaration of Helsinki and the Sex and Gender Equity 
in Research (SAGER). Participants had to provide their 
informed consent prior to accessing the survey. The sur-
vey protocol fully complied with the European Union’s 
General Data Protection Regulation (GDPR). Participa-
tion was voluntary, and no monetary incentive was given 
to complete the questionnaire. Participants could skip 
questions or exit at any stage of the questionnaire. Par-
ticipants who did not provide a numeric value for age or 

below 18 were excluded from the study. The survey did 
not collect any identifier or geolocation data although 
participants could self-report their country of residence.

Role of the funding source
The funders of this study had no role in study design, 
data collection, data analysis, or data interpretation. All 
authors had full access to the data in the study. EL and 
BV had final responsibility for the decision to submit for 
publication.

Results
Descriptive statistics
Table 1 presents the sociodemographic characteristics of 
the sample. Among the 108,389 participants, more than 
two third (68.9%) identified as gay. Bisexual and queer or 
questioning participants represent about a seventh of the 
sample, and transfeminine people account for four per 
cent of the participants.

The proportion of participants suffering from moderate 
or severe symptoms of anxiety and depression represents 
almost a third (30.3%) of the whole sample. We noticed 
that transgender women are the most affected, with 39% 
reporting moderate to severe symptoms of anxiety and 
depression. Participants who identified as queer or ques-
tioning are the second most affected group, with 34.8% 
reporting moderate to severe symptoms of anxiety and 
depression.

Over a third (37.7%) of the participants are adults 
aged 25 to 34. The highest proportion among young 

Table 1  (continued)

Gay cisgender men or 
with intersex traits

Bisexual cisgender 
men or with intersex 
traits

Transfeminine people Queer or 
questioning 
cisgender men or 
with intersex traits

(N = 74 730) (N = 14 872) (N = 4 461) (N = 14 326)

% N % N % N % N

    Strongly disagree 10.1% 7,605 11.8% 1,755 18.5% 826 12.4% 1,774

    Disagree 16.1% 12,089 16.4% 2,445 19.0% 847 15.0% 2,158

    Don’t know 18.6% 13,877 25.8% 3,840 21.9% 978 21.7% 3,111

    Agree 30.3% 22,618 27.7% 4,122 23.8% 1,060 27.4% 3,925

    Strongly agree 24.6% 18,377 18.0% 2,675 15.7% 702 22.9% 3,287

    Missing 0.2% 164 0.2% 35 1.0% 48 0.5% 71

  Friend (chi2(4) = 157.05, p = 0.000)

    Strongly disagree 5.4% 4,090 6.9% 1,018 10.1% 451 7.1% 1,012

    Disagree 10.9% 8,168 11.8% 1,752 14.4% 643 12.7% 1,824

    Don’t know 10.1% 7,529 15.3% 2,268 17.6% 785 16.9% 2,421

    Agree 37.4% 27,958 37.1% 5,516 33.0% 1,473 34.4% 4,933

    Strongly agree 35.9% 26,850 28.8% 4,283 23.8% 1,063 28.4% 4,071

    Missing 0.2% 135 0.2% 35 1.0% 46 0.5% 65
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participants (18- to 24-year-old) are those identify-
ing as transfeminine (37.5%). Most participants hold 
a post-secondary degree, with gay men having the 
highest proportion holding a post-secondary degree 
(72.9%) while transfeminine participants have lower 
education achievement and the highest proportion 
(7.4%) having only a primary degree or no formal edu-
cation. In terms of subjective socioeconomic status, 
gay men are those with the largest proportion (35.8%) 
of them in the highest tercile, while transfeminine 
reported the lowest socioeconomic status, with more 
than a third (36.0%) of them in the lowest socioeco-
nomic tercile and only a quarter of them in the highest 
tercile.

The self-reported HIV prevalence among all par-
ticipants is 9.8%, with the highest HIV prevalence 
being reported among gay men (10.9%) and the low-
est among bisexual men (5.7%). These figures should 
be considered together with the high proportion of 
participants unaware of their HIV status (18.7%). 
Gay men have the lowest rate of unknown HIV status 
(17.0%). In comparison, more than a fifth of bisexual 
(22.8%), transfeminine (22.4%) and queer or ques-
tioning (22.0%) participants are unaware of their HIV 
serostatus.

Homophobic, stigmatising, or discriminatory reac-
tions are largely prevalent among all sexual and gender 
diverse groups, with seven in ten participants report-
ing having faced such reactions. Bisexual men are the 
community reporting the lowest percentage (62.3%) of 
such reactions, while more than three-quarters (76.3%) 
of transfeminine participants reported facing such 
reactions.

More than one in seven (14.1%) participants declared 
facing stigma or discrimination at the workplace. The 
transfeminine persons reported the highest propor-
tion of stigma or discrimination at the workplace, with 
a quarter of them (24.1%) facing such stigma or dis-
crimination in the last 12 months. Almost one in five 
(18.6%) queer or questioning participants declared fac-
ing stigma or discrimination at the workplace.

Overall, 6.8% of participants indicated they had suf-
fered from stigma or discrimination at health facilities. 
Transfeminine persons are the community declaring 
the highest proportion of stigma or discrimination at a 
healthcare facility, with 15.3% confronted with it, fol-
lowed by queer or questioning participants (10.8%).

Gay men reported the highest perceived social sup-
port, with more than half (54.9%) having their family 
supporting them and nearly three quarter (73.9%) ben-
efiting from the support of their friends. Transfeminine 
reported the lowest level of support from their family 
(39.5%) and friends (56.8%).

Statistical models on the severity of anxiety and depressive 
symptoms
Figures  1, 2, 3 and 4 below present the results of the 
multinomial regressions for respectively: (i) gay cis-
gender men or living with intersex traits; (ii) bisexual 
cisgender men or living with intersex traits people; 
(iii) transfeminine people; and (iv) queer or question-
ing cisgender men or living with intersex traits people. 
The complete regressions tables can be found in Sup-
plement S4.

For gay men, the risk of having severe symptoms of 
anxiety and depression is 11%% higher (95%CI 1.02—
1.23) for those living with HIV. It increases to 27%% 
(95%CI 1.18—1.38) for those who do not know their HIV 
status.

Regarding economic vulnerability, the risk of having 
severe symptoms of anxiety and depression for gay men 
struggling with present income is 3.18 times that of those 
living neither comfortably nor struggling on present 
income. The risk of having severe symptoms is reduced 
by 48% (95%CI 0.44—0.52) for those living comfort-
ably on their present income. In other terms, economic 
empowerment is associated with lower symptoms of anx-
iety and depression, whereas poverty is associated with 
increased symptoms of anxiety and depression.

Access to social support, whether through family or 
friend support, decreases the relative risk of having 
symptoms of anxiety and depression. For each 1-unit 
increase in family support (ranked from 1 to 5), the risk 
of having severe symptoms of anxiety and depression 
decreases by 25.5%. Similarly, for each 1-unit increase in 
support from friends, the risk of having severe symptoms 
decreases by 46.2%.

Facing homophobic reactions is strongly associated 
with increased symptoms of anxiety and depression 
among gay men. The risk of having severe symptoms is 
2.20 times higher (95%CI 2.05—2.38) for gay men who 
have faced homophobic reactions. Facing homophobia 
at the workplace increase the risk of suffering of severe 
symptoms of anxiety and depression as well, with a RRR 
of 1.87 (95%CI 1.71—2.03).

Figure 2 shows that most results for bisexual men are 
similar to those of gay men, with one notable excep-
tion. The risk of having severe symptoms of anxiety and 
depression is 42% (95%CI 1.22—1.68) higher for those 
unaware of their HIV status.

Figure  3 shows that transfeminine people facing eco-
nomic hardship are 2.87 times (95%CI 2.10—3.93) higher 
risk of having severe symptoms of anxiety and depression 
relative to those with no symptoms. The risk of having 
severe symptoms of anxiety and depression is 67% higher 
(95%CI 1.08—2.59) for those living with HIV. Transfemi-
nine people who do not know their HIV status have a 
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41% higher (95%CI 1.03—1.93) risk of severe symptoms 
than those with no symptoms.

As the stigmatising and discriminatory reactions faced 
by transfeminine people increase by one unit, the risk 
of having severe symptoms of anxiety and depression 
increases by a factor of 3.47 (95%CI 2.44—4.92) relative 
to those with no symptoms.

Figure 4 shows that the relative risk of queer or ques-
tioning participants having severe symptoms of anxiety 
and depression is 2.42 times (95%CI 2.04—2.87) that of 
those living neither comfortably nor struggling on pre-
sent income.

The risk for queer or questioning people having severe 
symptoms of anxiety and depression is 31% higher 
(95%CI 1.11—1.54) for those who do not know their HIV 
status compared to those who are HIV-negative.

Like transfeminine people, queer or questioning peo-
ple facing homophobic, stigmatising and discriminatory 
reactions have a high risk of reporting severe symptoms 
of anxiety and depression relative to those with no symp-
toms. Their risk of severe symptoms is multiplied by a 
factor of 2.72 (95%CI 2.28—3.23) for those who faced 
homophobic reactions and by 1.91 (95%CI 1.6 – 2.29) for 
those facing stigma or discrimination at the workplace.

We conducted two post-estimation tests to assess the 
robustness of our results. First, we have investigated 
potential multicollinearity issues between the independ-
ent variables. The variance inflation factor (VIF) was 
1.22, showing that multicollinearity did not threaten 
our model. We conducted a likelihood ratio test using 
"mlogtest", a user command [51] for Stata. Results have 
shown that every independent variable contributes sig-
nificantly to the model’s predictions.

Discussion
This study explored the role of stigma, discrimination, 
economic vulnerability, and HIV status in the severity of 
depression and anxiety symptoms among 108,329 par-
ticipants, including those living with intersex traits, from 
161 countries who identify as transfeminine people, gay, 
bisexual, and queer or questioning men. Four multino-
mial logistic regressions enabled us to study the evolu-
tion of each predictor on the symptoms of anxiety and 
depression for each sexual and gender diverse group.

We found that almost a third (30.3%) of the sexual 
and gender-diverse participants reported suffering from 
moderate to severe symptoms of anxiety and depression. 
This proportion rose to almost four in ten (39%) among 

Fig. 1  Gay cisgender men or living with intersex traits: association between the severity of symptoms of anxiety and depression, 
and socioeconomic factors
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transfeminine people and more than a third (34.8%) for 
queer or questioning men. These scores of the severity of 
anxiety and depression are substantially higher than the 
ones for the general population, which is around 4% [52].

Overall, we found that for each sexual and gen-
der diverse population group, younger age (except for 
transfeminine people), low education and income level, 
seropositivity, homophobic experiences and stigma 
or discrimination at the workplace and healthcare are 
associated with a greater risk of suffering from or expe-
riencing severe symptoms of anxiety and depression. In 
contrast, respondents who have a comfortable income, 
high levels of family and friends support and who are 
older tend to have a lesser risk of suffering from severe 
symptoms of anxiety and depression.

The findings demonstrate the strong association 
between the severity of depression and anxiety symp-
toms and economic hardship in all four categories of 
sexual and gender diverse people. This finding is cor-
roborated by other studies among sexual and gender 
diverse populations [53, 54] and the general population 
[55, 56]. This association is particularly acute for gay 
and bisexual men than for transfeminine people and 

queer or questioning participants, keeping in mind that 
participants from the latter two communities are also 
skewed in the lowest socioeconomic tercile.

The relationship between mental health and HIV 
risk behaviours has been documented [57], includ-
ing among sexual and gender-diverse people [58–60]. 
The study found that the likelihood of reporting severe 
symptoms of anxiety and depression is significantly 
higher for those living with HIV [61]. Transfeminine 
people are the most exposed group, with more than 
80% higher likelihood for those living with HIV to suf-
fer from severe symptoms of anxiety and depression. 
The study further found that gay and bisexual men with 
severe symptoms of anxiety and depression are statisti-
cally more likely to ignore their HIV status. These find-
ings matter as poor mental health is associated with 
increased HIV risk behaviours such as unprotected 
anal intercourse, increased number of sex partners, 
poor HIV continuum of care [62] and negative physi-
cal health decisions [63]. It highlights the importance 
of including mental health support in HIV programmes 
[61]. This is essential for countries’ health systems 
to reach the sustainable development goal 3 "Ensure 
healthy lives and promote well-being for all at all ages.

Fig. 2  Bisexual cisgender men or living with intersex traits: association between the severity of symptoms of anxiety and depression 
and socioeconomic factors
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The survey demonstrated that the social support pro-
vided by family and friends are two essential compo-
nents associated with no or low symptoms of anxiety and 
depression. These findings confirm earlier studies [45, 57, 
58, 64, 65]. Lower symptoms of anxiety and depression 
are associated with support from friends among all sex-
ual and gender categories studied. The relation between 
the two is particularly strong among transfeminine peo-
ple. Lower symptoms of anxiety and depression among 
bisexual, queer or questioning men are also strongly 
associated with support from family. These findings sug-
gest that public health interventions on mental health 
with sexual and gender diverse people should increas-
ingly consider the importance of social support from 
family and friends.

The study examined three forms of stigma and discrim-
ination: i) homophobic reactions such as being stared at 
or intimidated, verbally insulted, or physically assaulted 
because someone knew or presumed one’s sexual ori-
entation or gender identity. ii) stigma or discrimination 
at the workplace; and iii) stigma at healthcare facilities. 
We found that the severity of the symptoms of anxi-
ety and depression was strongly associated with stigma 
or discrimination based on sexual and gender diversity, 

corroborating findings from other studies [22, 66, 67]. 
Considering that homophobia is also associated with a 
reduction in life expectancy of sexual and gender diverse 
people [68], these findings call for effective measures 
and legislation to eliminate homophobia, stigma or dis-
crimination at the workplace and in healthcare services 
as it contributes to better health outcomes and economic 
growth [14].

The study has several limitations. The first one relates 
to representativeness. The participants were recruited 
through online social networks and community-based 
organisations at global and country-level. It is based on 
a non-probabilistic, convenience sampling method that 
is not meant to represent the sexual and gender diverse 
population of the countries participating in the study. 
It is generally acknowledged that convenience sampling 
methods are subject to selection biases compared to 
probabilistic samples [69, 70]. The degree and direction in 
which the selection bias of internet convenience sampling 
may under or overestimate the relationship between sam-
ple characteristics and measured outcomes are difficult 
to predict and control [3, 71]. We identified and included 
demographic covariates associated with the potential 
bias described above to reduce but not eliminate the 

Fig. 3  Transfeminine people: association between the severity of symptoms of anxiety and depression and socioeconomic factors
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potential bias [72–74]. The survey intended to include 
the different sexual and gender diverse people. To our 
knowledge, it is the first time a global survey has tried to 
reflect this diversity. Nonetheless, the study had to merge 
population groups into larger categories for the analysis. 
This is the case, for example, for the queer or questioning 
category. Following consultations with sexual and gen-
der diverse representatives, this category included par-
ticipants who identified themselves as gender and sexual 
diverse people but not as gay and men who have sex with 
men, bisexual, or transgender people. Additional studies 
on specific population groups are required to reflect the 
extraordinary diversity and the cultural differences of the 
large spectrum of sexual and gender diverse people. To 
that effect, data are available to researchers upon request. 
A second limitation relates to the fact that the survey 
questionnaire was self-administered, making it impossi-
ble to assess the accuracy of the information provided by 
participants. This includes the self-declared HIV status, 
amongst others. Nevertheless, the participation was vol-
untary, anonymous and without any incentive. Therefore, 
we assume participants had little motive to conceal their 
preference and HIV serostatus. Third, it is worth noting 

that some instruments used in the study refer to differ-
ent periods. For example, the last homophobic reaction 
is measured in months, and the PHQ-4 for symptoms of 
anxiety and depression refers to the last two weeks. These 
validated instruments are built based on the expected 
frequency of the occurrences of the different events they 
intend to measure. Finally, the statistical model has an 
underlying limitation. The current model analysed the 
compounding effect of independent factors on symptoms 
of anxiety and depression. The size of the effect of each 
factor reflects its role, considering the existence of the 
other factors. This is a contribution to the research ques-
tion; it does not address how these factors intersect and 
overlap. Future studies could explore the intersectional-
ity of HIV, homophobia, and economic precarity on the 
levels of anxiety and depression of LGBT communities.

Conclusions
This study found that severe anxiety symptoms and 
depression among sexual and gender diverse people were 
associated with factors such as low education, economic 
vulnerability, and socioeconomic status. More impor-
tantly, the study also identified a strong relationship 

Fig. 4  Queer or questioning cisgender men or living with intersex traits: association between the severity of symptoms of anxiety and depression 
and socioeconomic factors
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between HIV-positive status and the severity of symp-
toms of anxiety and depression. Moreover, the associa-
tion between severe symptoms of anxiety and depression 
is the highest among those who ignore their HIV status. 
These two findings call for urgent and concrete actions to 
meet the United Nations’ Global Targets to End HIV End 
Inequality. Both findings are particularly acute among 
transfeminine, queer and questioning people, three com-
munities that are often under the radar of national HIV 
programmes. The findings also argue for better, more 
integrated mental health and HIV services. Finally, the 
association between stigma and discrimination and the 
severity of symptoms of anxiety and depression among 
sexual and gender diverse people is alarming and pushes 
for bold structural public health interventions incorporat-
ing community-level interventions alongside health care 
provision. Decision-makers and practitioners must pur-
sue and intensify their efforts for inclusive public health 
policies that promote well-being without discrimination.
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