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Abstract

Substantial empirical evidence suggests that individuals who belong to sexual and gender

minorities experience more anxiety and depression than heterosexual and cisgender peo-

ple. Many previous studies have not, however, used population-based samples. There is

also a shortage of evidence about certain sexual and gender minorities (e.g., nonbinary indi-

viduals). We examined differences in levels of anxiety and depression within sexual and

gender minorities, as well as compared to the heterosexual and cisgender majority in a pop-

ulation-based Finnish sample (N = 8,589). We also explored if individuals who belong to

both a gender and a sexual minority (double minority) reported higher rates of anxiety and

depression than individuals who hold either a gender or a sexual minority status (single

minority). Individuals who belonged to either a sexual or a gender minority overall experi-

enced significantly higher rates of anxiety and depression than cisgender and heterosexual

individuals. Among the different sexual and gender minorities, bisexual, emerging identity,

and nonbinary individuals reported the highest rates of anxiety and depression. We found

no differences in anxiety and depression between single minority and double minority indi-

viduals. Our results suggest that even though Finland is a country with an inclusive social cli-

mate, sexual and gender minorities are, nevertheless, disproportionately affected by mental

health issues. The present study gives further support to the claim that individuals holding a

sexual or gender minority status experience higher levels of depression and anxiety com-

pared to cisgender and heterosexual individuals and pinpoints the need to acknowledge

these issues both in the context of health care and in the society at large.
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Introduction

Depression and anxiety are two of the most prevalent types of mental disorders, and they are

considered to be among the leading factors contributing to the global overall burden of disease

[1]. Some societal groups, such as sexual and gender minorities, are disproportionately affected

by mental health problems. In comparison to the heterosexual and cisgender majority, these

minorities report higher rates of depression, anxiety, and other mental health issues [2–6].

The minority stress theory is the most frequently applied explanation for the discrepancy

between mental health in gender and sexual minorities and mental health in the majority pop-

ulation [7–9]. Proponents of the minority stress theory suggest that sexual and gender minori-

ties more frequently suffer from mental health problems due to chronic stress experienced as a

result of a marginalized social status as well as accompanied institutionalized prejudice and

stigma. The theory was originally developed to apply to the lesbian, gay, and bisexual popula-

tion [9], and has later been adapted to include transgender populations [7]. The minority stress

theory has received empirical support from multiple studies [10–14].

Recent research has aimed to extend the scope of the minority stress theory to encompass

the experiences of people who hold nonbinary gender identities, hypothesizing that nonbinary

individuals face the same structural stressors as binary transgender individuals but in more

intense and harmful ways [15–18]. This argumentation rests partly on the fact that most socie-

ties are built on a two-gender system that makes many situations harder to navigate if one

does not identify as either male or female (e.g., gendered pronouns and bathrooms). Because

of the centrality of this two-gender system, understanding what it is to be nonbinary is likely

harder for the general public than understanding the experience of a transgender person who

wishes to affirm the distinctly male or female gender they belong to regardless of the body they

have been born with. As nonbinary gender identities have not been represented in media or

research until recently, nonbinary individuals are also likely to face more ignorance and igno-

rance-related prejudice than individuals who hold a binary transgender identity. In order to

empirically test whether being nonbinary is associated with more minority stress, Lefevor and

colleagues [15] analyzed a large student sample and detected that although transgender and

genderqueer individuals both experienced more stress and anxiety than cisgender individuals,

the group of genderqueer participants displayed more stress and more anxiety compared to

the binary transgender group. Thorne and colleagues [18] as well as Scandurra and colleagues

[17] obtained similar results, although partly discrepant or unclear findings have also been

reported [16]. Consequently, it seems probable that nonbinary individuals experience more

minority stress and have more severe minority stress-related health outcomes than binary

transgender individuals, even though more quantitative large-scale research is still needed.

Prevalence and definitions

The magnitude of the different gender and sexual minorities in the overall population is diffi-

cult to determine, and available statistics vary [19]. In a review of nine population-based sur-

veys, Gates [20] estimated that 3.5% of adults in the US identify as gay, lesbian, or bisexual.

Rahman and colleagues [21] analyzed a sample of 191,088 individuals across 28 countries and

concluded that 5.1% of men and 7.2% of women identified as bisexual, while 4.9% of men

identified as gay and 2.1% of women identified as lesbian. Alongside the sexual orientations

mentioned above, several other sexual orientation categories have gained attention and come

into broader awareness during recent decades. These sexual orientations include categories

such as pansexual, demisexual, queer, questioning, and asexual. Even though these categories

have many differences between them and even though the meaning of several of them can also

be understood in slightly varying ways, we have chosen to collectively use the term emerging
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backman@abo.fi) For other questions and non-

author affiliated data secrecy and data handling

matters, please contact the Åbo Akademi

University Data Protection Officer Anna-Maria

Nordman (anna-maria.nordman@abo.fi; https://

www.abo.fi/en/processing-of-personal-data-at-

abo-akademi-university/)

Funding: This research was funded by Grants No.

319403, 284385, and 274521 from the Academy

of Finland (https://www.aka.fi/en/; all awarded to P.

J.). The funders had no role in study design, data

collection and analysis, decision to publish, or

preparation of the manuscript.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0276550
mailto:mkallstr@abo.fi
mailto:nina.backman@abo.fi
mailto:nina.backman@abo.fi
mailto:anna-maria.nordman@abo.fi
https://www.abo.fi/en/processing-of-personal-data-at-abo-akademi-university/
https://www.abo.fi/en/processing-of-personal-data-at-abo-akademi-university/
https://www.abo.fi/en/processing-of-personal-data-at-abo-akademi-university/
https://www.aka.fi/en/


identities (EI) to refer to them in the present study. The term EI has been used in previous

research concerning mental health and minority stress among gender and sexual minorities

[see e.g., 22, 23], and refers to the relatively new status of these terms in the realm of main-

stream awareness. Reliable and population-representative estimates of the proportion of indi-

viduals who identify as EI are limited, and many studies have used convenience samples with

varying measurement methods [24, 25]. A couple of recent population-representative esti-

mates have emerged. For example, Greaves and colleagues [26] studied a nationally representa-

tive sample from New Zealand and found that 0.5% identified as pansexual, 0.3% identified as

asexual, and less than 0.1% identified as queer. Lindström and colleagues [27] found that 1.1%

of the men and 0.9% of the women in a population-based study in Sweden reported that their

sexual orientation was something other than heterosexual, gay, lesbian, or bisexual. There are

no population-based prevalence estimates on how common the above-mentioned various sex-

ual orientations are among Finnish adults, but a population-based research report from a

recent adolescent health survey indicated that 88% identified as heterosexual, 6% as bisexual or

pansexual, 1% as gay or lesbian and 5% as something else [28].

The term transgender is most frequently used as an umbrella term [29], encompassing both

binary transgender individuals as well as those outside the gender binary (e.g., nonbinary or

agender). Approximately 0.3% of the population in the US identify as transgender [21]. There

is a shortage of reliable and population-representative estimates of how common it is to iden-

tify as nonbinary or agender. Some recent studies have, however, provided preliminary popu-

lation-representative estimates. For example, Kaltiala-Heino and Lindberg [30] estimated that

3.3% of the adolescents in a population-based Finnish school survey identified either as “both

male and female”, or as “neither male nor female”, which may reflect nonbinary and/or agen-

der identity. In their sample, 0.6% of the adolescent participants reported having a binary

transgender identity. In a population-based study in Flanders, Belgium, Van Caenegem and

colleagues [31] found that 0.7% of men and 0.6% of women experienced gender incongruence

and 2.2% of men and 1.9% of women experienced gender ambivalence. These studies give an

idea of how nonbinary or agender identities are the general population, but their varying ways

of measuring gender identity give a somewhat unclear picture of the prevalence of nonbinary

transgender identities. In order to establish proper base rates for how common it is to hold a

nonbinary gender identity, further research on population-based samples is needed. To our

knowledge, the only Finnish prevalence estimates from population-based samples are those

obtained from the above-mentioned adolescent school survey [30], so no estimates from adult

populations exist.

The mental health of sexual minorities

Studies examining the mental health of lesbian, gay, and bisexual individuals have become

increasingly methodologically robust in recent years, and many have used population-repre-

sentative samples. The results of these studies unequivocally indicate that lesbian, gay, and

bisexual individuals consistently experience higher levels of depression and anxiety than the

heterosexual population [2, 3, 5, 32–34]. Bisexual individuals are especially vulnerable to psy-

chological suffering in comparison to lesbian and gay individuals [32, 33, 35, 36]. Many

researchers believe this to be due to double discrimination in the form of stigma experienced

both within the LGBTQ community as well as from outside of it [37–39].

Research findings about the mental health of individuals who identify as an EI are in more

short supply. Borgogna and colleagues [22] suggested that while all sexual minority partici-

pants reported higher levels of anxiety and depression than heterosexual participants, those

who identified as EI had the highest rates of anxiety and depression. In accordance with the
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minority stress theory, the researchers hypothesized that the poorer mental health outcomes of

the EI groups, in comparison to the other sexual minorities, could be attributed to their minor-

ity status within the LGBTQ community. Other researchers have reported similar results [40].

Regarding the mental health of asexual individuals, results have varied. People who identified

as asexual had more anxiety and depression in comparison to heterosexual individuals in two

studies [22, 41], even though others have found no differences [42]. Even though the results of

the above-mentioned studies suggest that EI individuals suffer from as much mental health

issues as gay, lesbian, and bisexual individuals, more research on this topic is needed.

The vast majority of all studies on the mental health of sexual minority individuals have

been conducted on samples from the US and the UK, and few focus on Nordic countries. One

of the above-cited studies used a sample from Sweden [32]. There is also one slightly older

study from 2009 reporting elevated rates of psychiatric symptoms among adults who report

having same-sex sexual interest [43]. Even though their findings did not differ from the pattern

observed from other studies, it is still a partly unanswered question whether the mental health

outcomes found among sexual minority individuals in these English-speaking countries are

similar to the ones in Finland. Furthermore, studies about people who identify as something

other than heterosexual, gay, lesbian, or bisexual are especially scarce.

The mental health of gender minorities

The psychological wellbeing of transgender populations has also been studied actively; how-

ever, studies on population-representative samples are few [44]. The majority of studies have

focused on binary transgender individuals, and most studies have examined individuals seek-

ing gender-confirming interventions, thereby making generalizations to the overall transgen-

der population difficult [45]. Nonetheless, the existing evidence from systematic literature

reviews and meta-analyses strongly suggests that transgender individuals consistently have

more mental health problems than cisgender individuals, especially regarding anxiety and

depression [4, 44, 46, 47].

Only during the past few years have researchers begun to examine the mental health of

those who identify outside the gender binary. In their systematic review on the health of non-

binary individuals, Scandurra and colleagues [48] stated that nonbinary individuals report

more negative health outcomes than cisgender participants, though the strength of this conclu-

sion was diminished by the fact that all reviewed studies used convenience samples. From a

minority stress perspective, nonbinary individuals may experience greater unique stress and

accompanied stigma and discrimination, due to representing a more marginal minority within

the LGBTQ community. Moreover, although agender individuals have been recognized in the

literature [49, 50], few studies have specifically investigated the mental health of agender indi-

viduals. Overall, there is a need for population-representative studies that separately examine

the mental health of agender, nonbinary, and binary transgender individuals, in order to gain

more reliable evidence about the wellbeing of these minority groups. Furthermore, there is a

lack of newer research on the mental health of gender minorities in Finland. Previous studies

have found mental health problems to be exceedingly common among transgender youth

compared to cisgender peers [51], but no recent studies on Finnish adult samples exist.

The present study

Although the mental health of sexual and gender minority individuals has been studied

actively, there is still a deficiency of empirical evidence confirming whether the mental health

disparities detected in smaller, non-probabilistic samples also apply on a population level.

Most population-based or population-representative studies on the mental health of people
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who identify as LGBTQ have focused on lesbian, gay, and bisexual individuals, with fewer

studies focusing on binary transgender individuals. Even fewer studies have examined the

mental health of less prevalent sexual and gender minority groups (e.g., pansexual, queer). As

mentioned above, there is also a lack of recent studies that analyze adult samples from Finland

or other Nordic countries, as most Finnish studies are either older or focus on adolescent sam-

ples. Most studies on mental health among sexual and gender minorities explore samples from

the US and the UK, and these results may not be generalizable to a Northern European con-

text. Finland as well as the other Nordic countries have long-standing reputations of having

relatively high social equality [52], which could hypothetically affect how much minority stress

individuals who hold sexual and gender minority identities may experience. The quality of

health care in Finland and the other Nordic countries is also high compared to most countries

in the world [53], which could hypothetically affect the wellbeing of treatment-seeking trans-

gender individuals. The rights of gender and sexual minorities have also been widely debated

in Finland during the last two decades, and several changes in laws and policies have made

Finland an even more safe and accommodating country to for sexual or gender minorities [54,

55].

Consequently, our aim with the present study was to provide population-based evidence of

the mental health of sexual and gender minorities in Finland, including smaller less well-

known minorities (e.g., EI and nonbinary individuals). To our best knowledge, the present

study is the first of its kind to analyze anxiety and depression in both sexual and gender minor-

ities in a large population-based sample that also includes smaller and less prevalent identity

categories (for similar analyses on non-population-based samples, see [22]). As there is a lack

of reliable estimates on how commonly people identify as nonbinary, agender, or EI, we also

wanted to explore the prevalence of different sexual orientations and gender identities in the

Finnish population.

We hypothesized that:

1. Sexual minority individuals will report higher depression and anxiety symptom scores than

heterosexual individuals.

2. Bisexual individuals will report higher depression and anxiety symptom scores than gay

and lesbian individuals.

3. Emerging identity individuals and asexual individuals will report higher depression and

anxiety symptom scores than gay, lesbian, or bisexual individuals.

4. Minority gender identity individuals (binary transgender, nonbinary, and agender) will

report higher depression and anxiety symptom scores than cisgender individuals.

5. Nonbinary and agender individuals will report higher depression and anxiety symptom

scores than binary transgender individuals.

6. With regard to minority stress theory, individuals with a double minority status (i.e., those

who belong to a sexual minority as well as a gender minority), will report higher depression

and anxiety symptom scores than individuals with a single minority status.

Method

Participants

The participants were a subset of a population-based sample consisting of Finnish twins and

their siblings who participated in an online survey between November 2018 and January 2019.

All Finnish twins and siblings of twins who were over 18 years old and currently residing in
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Finland were identified from the Finnish Central Population Registry (http://dvv.fi/en). If

their mother tongue was listed as Finnish in the Central Population Registry, they were sent an

invitation letter by mail to participate in our study. A subset of the invited individuals

(n = 7,716) had previously participated in similar data collections by the same research group

and had consented to being invited to participate in future studies [56]. Despite some partici-

pants having taken part in earlier partly similar surveys conducted by the same research team,

the current study was cross-sectional in its design and only data collected in the above-men-

tioned survey was used for our analyses.

The survey was filled in online with the help of an individual participant code that was pro-

vided in the invitation letter. The survey was completely in Finnish and it included questions

regarding themes such as sexuality, relationships, and health. A total of 33,211 invitations to

participate were sent out, and 9,564 individuals (28.8%) responded by opening the survey with

their participant code. Out of the respondents, 9,319 individuals (97.0%) agreed to their data

being used for scientific purposes by indicating their written and informed consent via the

online survey platform. Out of this group, 8,605 had filled out the anxiety- and depression-

related questions relevant for our analyses. Sixteen more participants were omitted due to

missing, invalid, or incomprehensible answers about their sexual orientation or gender iden-

tity, yielding a final number of 8,589 participants with a mean age of 30.1 years (Min = 18.15

yrs; Max = 60.16 yrs; SD = 8.1).

The majority of the participants (73.3%, n = 6,331) were twins and the rest (26.3%,

n = 2,258) were siblings to twins. The ratio of twin participants whose co-twin had also partici-

pated was 34.5% of the total sample, yielding 1,482 complete twin pairs. Almost half of all par-

ticipants were the only members of their family to participate in the study (46.2%, n = 3,965)

and were therefore unrelated to other participants. The research project of which the current

sample is part of is described in more detail elsewhere, as are the specifics of the data collection

used in the present study [56, 57].

Ethical review

Prior to commencing the data collection, the research plan was reviewed by the Ethics Review

Board of Åbo Akademi University. Participation was voluntary and participants could with-

draw from the study at any time. The participants provided written informed consent in accor-

dance with the Helsinki Declaration.

Operationalization of sexual orientation

Participants were asked to describe their sexual orientation using the following alternatives:

heterosexual, gay/lesbian, bisexual, and other. Participants who chose the last alternative could

describe their orientation in a textbox. We manually reviewed these textbox answers, omitted

participants with missing or uninterpretable answers (e.g., “mystery” and “perv”), and grouped

the rest into categories. Details about the categorization procedure are found in the Online

Supplement (S1 File).

The distribution of sexual orientations and gender identities is illustrated in Table 1. We

will refer to pansexual, questioning/undefined, demisexual, and queer as EI, and in the statisti-

cal analyses the EI groups were combined and analyzed as a whole due to small sample sizes.

Another word that has been used as an umbrella term for many types of non-normative sexual

minority identities and gender identities is queer, but as some of the people in this group spe-

cifically identified as queer (n = 4) and most others (n = 96) reported other terms (e.g., pansex-

ual, demisexual), we deemed it inaccurate to refer to the whole group using an umbrella term

that is synonymous with what part (but not all) of this subsample described themselves as.
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Although asexual individuals are sometimes included under the EI umbrella, they were ana-

lyzed separately since our sample size was sufficient to allow for this.

Operationalization of gender identity

The participants were first presented with the statement “According to the population registry

your gender is male/female” (depending on the participant’s gender as listed in the Central

Population Registry in Finland) and given two response options; (a) yes, this is correct and in

line with my gender identity; or (b) no, I do not identify as male/female. We then asked a fol-

low-up question “Which of the following alternatives describes your gender identity best?”, to

which the response options depended on the gender stated in the Central Population Registry.

For individuals listed as male, the alternatives were man, transgender man, transgender

woman, and other. For individuals listed as female, the options were woman, transgender

woman, transgender man, and other. If the participant chose the alternative “other”, they

could describe their identity in a textbox. We reviewed and categorized the free-text answers

into more descriptive categories, omitting participants with missing, uninterpretable, or inade-

quate answers (e.g., “attack helicopter” and “human”). Details about the categorization proce-

dure are found in the Online Supplement (S1 File). The majority of the participants who

reported that their gender identity aligned with the gender reported in the Central Population

Registry were women (65.9%), whereas the rest were men (34.1%),

In the present study, we chose to use the term nonbinary to describe all identities outside or

between the gender binary. Even though agender is often included among the nonbinary iden-

tities, we chose to regard them as a separate group for the purpose of this study, as agender spe-

cifically refers to the absence of gender identity and can also be considered as a category that is

different from other nonbinary identities.

After the categorization, the final gender identity categories were cisgender (n = 8,511),

transgender man (n = 19), transgender woman (n = 7), nonbinary (n = 35), and agender

(n = 17). Due to small sample sizes, the transgender men and transgender women were com-

bined into one category of binary transgender participants for the statistical analyses.

Measures

Anxiety and depression were measured with the six-item anxiety and depression subscales

from the Brief Symptom Inventory-18 [58], which is a self-report inventory using a 5-point

Likert-type scale (1 = Not at all; 2 = A little bit; 3 = Moderately; 4 = Quite a bit; 5 = Extremely).

Both subscales were made into separate composite variables consisting of the sum of the

Table 1. The frequency of different sexual orientations and gender identities among the participants.

Sexual Orientation Gender Identity

Cisgender Transgender man Transgender woman Nonbinary Agender Total

Heterosexual 7,562 2 2 0 4 7,570

Gay/Lesbian 220 4 0 7 0 231

Bisexual 597 8 5 10 6 626

Pansexual 47 2 0 5 4 58

Asexual 46 3 0 10 3 62

Questioning/ Undefined 28 0 0 0 0 28

Demisexual 8 0 0 2 0 10

Queer 3 0 0 1 0 4

Total 8,511 19 7 35 17 8,589

https://doi.org/10.1371/journal.pone.0276550.t001
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individual items belonging to each subscale. Higher scores indicated more symptoms (range

6–30). Both the depression (Cronbach’s α = .87) and the anxiety (Cronbach’s α = .88) mea-

sures displayed good internal consistency. The original English BSI-18 items were translated

into Finnish by a researcher with an academic degree from a British university and relevant

expertise on mental health, and the accuracy of the translation was checked by using a back-

translation procedure.

Statistical analyses

We used IBM SPSS Statistics 26.0 for Windows and Generalized Estimating Equations (GEE)

multilevel regression modeling to examine differences in depression and anxiety between the

sexual orientation and gender identity groups. We chose GEE because it allows for controlling

for between-subjects dependence arising due to the genetic relatedness of the subjects. We

coded all participants from the same family with the same code, so that all twins and siblings

who were interrelated had the same value on the family variable. We then added the family vari-

able as a subject variable in the GEE analyses. Age was included as a covariate in all analyses.

To investigate the first hypothesis, we conducted a GEE analysis comparing heterosexual

(n = 7,570) and sexual minority participants (all minority categories; n = 1,019). To investigate

the second and third hypotheses, we used another more differentiated sexual orientation vari-

able, with the categories heterosexual (n = 7,570), gay/lesbian (n = 231), bisexual (n = 626), EI

(n = 100), and asexual (n = 62). This variable was created to compare the minorities with each

other, as well as to heterosexual individuals. When investigating the fourth hypothesis, we

used a gender identity variable, with the categories cisgender (n = 8,511) and gender minority

(n = 78). This variable was created to analyze differences between gender majority and minor-

ity individuals. To investigate the fifth hypothesis, we used a gender identity variable with the

categories cisgender (n = 8,511), binary transgender (n = 26), nonbinary (n = 35), and agender

(n = 17). This variable was created to compare the gender minorities with each other, as well as

to cisgender individuals. Lastly, to study the differences in depression and anxiety according to

minority status, we created a new minority status variable with three levels; 1 = no minority

status (n = 7,562), 2 = single minority status (n = 957), and 3 = double minority status (n = 70).

To investigate the sixth hypothesis, this newly created minority status variable was used to

explore if individuals with a double minority status would report higher levels of anxiety and

depression.

The number of unique comparisons we made in our analyses amounted to 32, so we chose

to correct for multiple testing using the Bonferroni method where alpha values are divided by

the number of comparisons in order to control for type I error. The corrected alpha level was

0.05 / 32 = .0015. The syntax for the analyses can be found in the Online Supplement (S2 File).

Results

In our sample, 88.13% identified as heterosexual, 2.68% as gay/lesbian, and 7.28% as bisexual.

The remaining 1.16% identified as part of the EI (here including asexual individuals), of which

0.67% identified as pansexual, 0.72% as asexual, 0.32% as questioning/undefined, 0.11% as

demisexual, and 0.04% as queer. Regarding gender identity, 99.09% of our sample identified as

cisgender. Of the 0.91% of individuals who identified as non-cisgender, 0.30% identified as

binary transgender, 0.40% as nonbinary, and 0.20% as agender.

Sexual orientation, depression and anxiety

Sexual minority participants reported significantly more depressive symptoms (M = 14.20,

SE = 0.19) than heterosexual participants (M = 11.97, SE = 0.06). Estimated marginal means
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for the groups can be seen in Table 2 and the results from the GEE analyses comparing sexual

minorities to heterosexual individuals can be seen in Table 3. Sexual minority participants also

reported significantly higher rates of anxiety (M = 12.63, SE = 0.18) than heterosexual individ-

uals (M = 10.59, SE = 0.06), thereby supporting the first hypothesis. Age had a significant nega-

tive association with depression (Wald χ2 = 253,457, β = -.111, SE = 0.0070, 95% CI [-1.25,

-0.97], p< .001) and anxiety (Wald χ2 = 181,822, β = -.083, SE = 0.0062, 95% CI [-0.95, -0.71],

p< .001), indicating that higher age was associated to lower rates of depressive and anxious

symptoms and vice versa. When comparing the depression symptom scores of the sexual

minority groups separately to the rates of heterosexual individuals, the differences between

heterosexual participants and the different sexual minority subgroups were nominally signifi-

cant for all groups, indicating that all sexual minority groups reported higher depression

symptom scores than heterosexual participants. When applying the Bonferroni corrected

alpha level to the results, the differences remained significant for the EI and the bisexual

groups. When comparing the rates of anxiety of the sexual minority groups separately to the

rates of heterosexual participants, asexual individuals were the only group that did not report

significantly higher rates of anxiety (M = 11.64, SE = 0.74).

Bisexual individuals reported significantly higher levels of depression (M = 14.63,

SE = 0.24) than gay and lesbian participants (M = 12.81, SE = 0.35). See Tables 4 and 5 for

means and mean differences between the sexual minority groups on depression and anxiety

scores. Bisexual participants also reported higher rates of anxiety (M = 12.97, SE = 0.23) than

gay and lesbian participants (M = 11.73, SE = 0.34). The difference in anxiety was nominally

significant and did not remain so when applying the Bonferroni correction. Our second

hypothesis therefore received only partial support. The EI group reported significantly higher

depression symptom scores (M = 15.01, SE = 0.59) than gay and lesbian participants. The anxi-

ety (M = 13.20, SE = 0.63) symptom scores that were nominally higher for the EI group than

the gay and lesbian group, but the difference was not robust enough to be significant when

Table 2. Estimated marginal means for depression and anxiety.

Depression Anxiety

Participant group N M SE Range M SE Range

Sexual Orientation

Heterosexual 7,570 11.97 0.06 6–30 10.59 0.06 6–30

Sexual Minority 1,019 14.20 0.19 6–30 12.63 0.18 6–30

Gay/-Lesbian 231 12.81 0.35 6–29 11.73 0.34 6–30

Bisexual 626 14.63 0.24 6–30 12.97 0.23 6–30

Emerging Identity 100 15.01 0.59 6–30 13.20 0.63 6–29

Asexual 62 13.83 0.78 6–27 11.64 0.74 6–30

Gender identity

Cisgender 8,511 12.21 0.06 6–30 10.80 0.05 6–30

Gender Minority 78 14.95 0.65 6–30 13.50 0.66 6–29

Binary Transgender 26 13.73 1.09 6–26 11.79 0.87 6–25

Nonbinary 35 16.50 0.91 8–30 15.46 1.03 6–29

Agender 17 13.64 1.49 6–28 12.09 1.39 6–26

Single Minority Status 957 14.15 0.19 6–30 12.56 0.19 6–30

Double Minority Status 70 14.94 0.67 6–30 13.59 0.69 6–29

Note. The means are estimated marginal means from the Generalized Estimating Equations analysis. M = mean, SE = standard error, Range = minimum–maximum of

the range.

https://doi.org/10.1371/journal.pone.0276550.t002
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applying the Bonferroni correction. This left our third hypothesis with partial support. No sig-

nificant differences in rates of depression were found between the gay and lesbian group and

the asexual group (M = 13.83, SE = 0.78). Likewise, no significant differences were found in

rates of anxiety between the gay and lesbian group and the asexual group (M = 11.64,

SE = 0.74). There were also no significant differences between bisexual, EI, and asexual indi-

viduals in rates of either depression or anxiety. Age had a significant negative association with

Table 3. Comparing sexual minorities to heterosexual individuals on anxiety and depression.

Variable & group Wald χ2 (1) β 95% CI SE p
Depression

Sexual Minorities Collectively 132.83 2.23 [1.85, 2.61] 0.19 < .001

Gay/-Lesbian 5.71 0.84 [0.15, 1.53] 0.35 .017

Bisexual 120.27 2.66 [2.19, 3.14] 0.24 < .001

Emerging Identity 26.61 3.05 [1.89, 4.20] 0.59 < .001

Asexual 5.75 1.87 [0.34, 3.39] 0.78 .016

Anxiety

Sexual Minorities Collectively 117.25 2.04 [1.67, 2.41] 0.19 < .001

Gay/ Lesbian 11.25 1.14 [0.48, 1.81] 0.34 < .001

Bisexual 102.54 2.40 [1.92, 2.85] 0.24 < .001

Emerging Identity 17.13 2.61 [1.38, 3.85] 0.63 < .001

Asexual 2.03 1.06 [-0.40, 2.51] 0.74 .154

Note. Results from Generalized Estimating Equations Analysis. Heterosexual participants were the comparison group in all comparisons. SE = standard error.

CI = confidence interval.

https://doi.org/10.1371/journal.pone.0276550.t003

Table 4. Comparisons of depression symptom scores by sexual orientation.

Comparison group (A) Other orientations (B) Mean difference (A—B) SE P 95% CI

Gay/ Lesbian Heterosexual 0.84 0.35 .017� [0.15, 1.53]

Bisexual -1.82 0.42 < .001��� [-2.64, -1.00]

Emerging Identity -2.20 0.68 .001�� [-3.54, -0.87]

Asexual -1.02 0.84 .221 [-2.67, 0.62]

Bisexual Heterosexual 2.66 0.24 < .001��� [2.19, 3.14]

Gay/ lesbian 1.82 0.42 < .001��� [1.00, 2.64]

Emerging Identity -0.39 0.63 .540 [-1.62, 0.85]

Asexual 0.79 0.81 .325 [-0.79, 2.37]

Emerging Identity Heterosexual 3.05 0.59 < .001��� [1.89, 4.20]

Gay/ lesbian 2.20 0.68 .001�� [0.87, 3.54]

Bisexual 0.39 0.63 .540 [-0.85, 1.62]

Asexual 1.18 0.98 .228 [-0.74, 3.10]

Asexual Heterosexual 1.87 0.78 .016� [0.34, 3.39]

Gay/ lesbian 1.02 0.84 .221 [-0.62, 2.67]

Bisexual -0.79 0.81 .325 [-2.37, 0.79]

Emerging Identity -1.18 0.98 .228 [-3.10, 0.74]

Note. Pairwise comparisons of mean differences in depression rates from the Generalized Estimating Equations analysis. SE = standard error. CI = confidence interval.

� p < .05.

�� p < .01.

��� p < .001

https://doi.org/10.1371/journal.pone.0276550.t004
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anxiety (Wald χ2 = 248,186, β = -.082, SE = 0.0070, 95% CI [-1.23, -0.96], p< .001) and depres-

sion (Wald χ2 = 178,685, β = -.110, SE = 0.0062, 95% CI [-0.94, -0.70], p< .001) in the analyses

where we compared the different sexual minority groups against each other.

Gender identity, depression, and anxiety

Gender minority participants reported significantly higher rates of depression (M = 14.95,

SE = 0.65) than cisgender participants (M = 12.21, SE = 0.06), as well as significantly higher

rates of anxiety (M = 13.50, SE = 0.66) than cisgender participants (M = 10.80, SE = 0.05),

thereby supporting the fourth hypothesis. Age had a significant negative association with

depression (Wald χ2 = 302,941, β = -.122, SE = 0.0070, 95% CI [-0.135, -0.108], p< .001) and

anxiety (Wald χ2 = 223,051, β = -.093, SE = 0.0062, 95% CI [-0.105, -0.081], p< .001) when

comparing cisgender participants to gender minority participants in general. When compar-

ing the results of each minority group separately to the cisgender individuals, only nonbinary

individuals had significantly higher rates of depression (M = 16.50, SE = 0.91) in comparison

to cisgender participants. Nonbinary individuals were also the only gender minority to report

higher rates of anxiety (M = 15.46, SE = 1.03) than cisgender individuals. See Table 6 for results

from the GEE analyses comparing gender minorities to cisgender individuals.

There was no difference in depression symptom scores between nonbinary (M = 16.50,

SE = 0.91) and binary transgender individuals (M = 13.73, SE = 1.09) (Please see S1 Table for

more detailed results). The difference between nonbinary (M = 15.46, SE = 1.03) and binary

transgender individuals (M = 11.79, SE = 0.87) on anxiety symptom scores was nominally sig-

nificant with nonbinary individuals experiencing more anxiety, but the difference was not sig-

nificant after controlling for multiple tests. We found no significant differences in depression

scores between binary transgender and agender participants (M = 13.64, SE = 1.49). Similarly,

Table 5. Comparisons of anxiety symptom scores by sexual orientation.

Comparison group (A) Other minorities (B) Mean difference (A—B) SE P 95% CI

Gay/ Lesbian Heterosexual 1.14 0.34 < .001��� [0.48, 1.81]

Bisexual -1.24 0.41 .002�� [-2.04, -0.45]

Emerging Identity -1.47 0.71 .039� [-2.87, - 0.08]

Asexual 0.09 0.80 .915 [-1.48, 1.66]

Bisexual Heterosexual 2.39 0.24 < .001��� [1.92, 2.85]

Gay/ lesbian 1.24 0.41 .002�� [0.45, 2.04]

Emerging Identity -0.23 0.66 .733 [-1.53, 1.07]

Asexual 1.33 0.77 .085 [-0.19, 2.85]

Emerging Identity Heterosexual 2.61 0.63 < .001��� [1.38, 3.85]

Gay/ lesbian 1.47 0.71 .039� [0.08, 2.87]

Bisexual 0.23 0.66 .733 [-1.07, 1.53]

Asexual 1.56 0.97 .110 [-0.35, 3.47]

Asexual Heterosexual 1.06 0.74 .154 [-0.40, 2.51]

Gay/ lesbian -0.09 0.80 .915 [-1.66, 1.48]

Bisexual -1.33 0.77 .085 [-2.85, 0.19]

Emerging Identity -1.56 0.97 .110 [-3.47, 0.35]

Note. Pairwise comparisons of mean differences in anxiety rates from the Generalized Estimating Equations analysis. SE = standard error. CI = confidence interval.

� p < .05.

�� p < .01.

��� p < .001

https://doi.org/10.1371/journal.pone.0276550.t005
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there were no significant differences in anxiety scores between binary transgender and agender

participants (M = 12.09, SE = 1.39), thereby partially contradicting the fifth hypothesis. Nonbi-

nary individuals experienced higher rates of anxiety (M = 15.46, SE = 1.03), in comparison to

agender individuals (M = 12.09, SE = 1.39), but the result did not remain significant after con-

trolling for multiple tests. We once again detected a significant negative association between

age and anxiety (Wald χ2 = 224,058, β = -.093, SE = 0.0062, 95% CI [-.11, -0.81], p< .001) and

between age and depression (Wald χ2 = 303,553, β = -.122, SE = 0.0070, 95% CI [-0.14, -0.11],

p< .001) when comparing the different gender minority groups with each other. See S1 Table

for more detailed results from the pairwise comparisons of mean differences between the gen-

der minorities on depression and anxiety scores.

Minority status, depression, and anxiety

When comparing individuals with a double minority status (M = 14.95, SE = 0.67) to those

with a single minority status (M = 14.16, SE = 0.19), no significant differences in rates of

depression were found (Mean difference = 0.79, SE = 0.70, 95% CI [-0.58–2.16], p = .260). Like-

wise, there was no significant difference between participants with a double minority status

(M = 13.60, SE = 0.69) and participants with a single minority status (M = 12.56, SE = 0.19) on

anxiety scores (Mean difference = 1.03, SE = 0.71, 95% CI [-0.36–2.43], p = .145). There was a

negative association between age and anxiety (Wald χ2 = 180,322, β = -.083, SE = 0.0062, 95%

CI [-.095, -.071], p< .001) and between age and depression (Wald χ2 = 251,798, β = -.111, SE
= .0070, 95% CI [-.124, -.097], p< .001) in these analyses, as well.

Discussion

The present study was, to our knowledge, the first of its kind to use a population-based sample

to examine differences in anxiety and depression both between the gender and sexual minori-

ties as well as compared to the heterosexual cisgender majority. Based on minority stress the-

ory [7–9] and previous findings [2, 22, 34, 59], we expected that sexual and gender minority

individuals would report higher rates of depression and anxiety than majority individuals, and

that there would also be differences between the minority groups. Based on and previous

Table 6. Comparing gender minority individuals to cisgender individuals on anxiety and depression.

Wald χ2 (1) β 95% CI SE P
Depression

Gender Minorities Collectively 17.45 2.75 [1.46, 4.04] 0.66 < .001���

Binary Transgender 1.96 1.53 [-0.6, 3.66] 1.09 .161

Nonbinary 22.20 4.29 [2.51, 6.08] 0.91 < .001���

Agender 0.92 1.43 [-1.50, 4.36] 1.49 .338

Anxiety

Gender Minorities Collectively 16.86 2.70 [1.41, 4.00] 0.66 < .001���

Binary Transgender 1.28 0.99 [-0.73, 2.70] 0.87 .259

Nonbinary 20.56 4.66 [2.65, 6.67] 1.03 < .001���

Agender 0.86 1.29 [-1.43, 4.01] 1.39 .353

Note. The results are from a Generalized Estimating Equations analysis. Cisgender participants were the comparison group in all analyses. SE = standard error.

CI = confidence interval.

� p < .05.

�� p < .01.

��� p < .001

https://doi.org/10.1371/journal.pone.0276550.t006
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preliminary results [15] we also expected individuals with a double minority status to experi-

ence more anxiety and depression than those with a single minority status.

Main findings and interpretations

Of our sample, 88.13% identified as heterosexual, 2.68% as gay/lesbian, and 7.28% as bisexual.

This prevalence estimate of 9.96% of individuals in total identifying as lesbian, gay, or bisexual

in our sample is somewhat higher than previous estimations [20]. The remaining 1.16% of

individuals identified as part of the EI (including asexual individuals). Of these participants,

0.67% were pansexual, 0.72% were asexual, 0.32% were questioning/undefined, 0.11% were

demisexual, and 0.04% were queer. These estimates align with the other existing population-

based prevalence estimates [26, 27].

Regarding gender identity, 99.09% of the participants identified as cisgender and 0.91% as

transgender. Of the transgender participants, 0.30% were binary transgender, 0.40% were non-

binary, and 0.20% were agender. These estimates are similar to the ones obtained by Gates

[20]. However, our sample had notably lower prevalence rates than the ones obtained in Bel-

gium by van Caenegem and colleagues [31]. The vast prevalence differences are probably

caused by the fact that van Caenegem and colleagues measured experiences of gender incon-

gruence instead of gender identity, as this may allow participants to report experiences of gen-

der incongruence without endorsing a specific gender identity label. At least in research

regarding sexual orientation, the proportion of participants reporting same-sex sexual attrac-

tion has been shown to be vastly greater than the proportion of participants who self-identify

as non-heterosexual [60].

In accordance with our hypotheses, sexual and gender minority individuals experienced

significantly more anxiety and depression than cisgender and heterosexual individuals

(hypotheses 1 and 4). Our results indicate that even though Finland is a developed country

with a relatively well-functioning health care system [53, 61] and a relatively inclusive social

climate [52, 62], there is still progress to be made as sexual and gender minorities are dispro-

portionally affected by mental health issues.

Our results also imply that certain minorities within the LGBTQ umbrella are especially

vulnerable to experiencing anxiety and depression. In accordance with our second hypothesis,

bisexual individuals experienced more depression than heterosexual, lesbian, and gay individ-

uals. There was a nominally significant difference for anxiety, as well, but it did not hold up

when correcting for multiple tests. Individuals who identified as part of an EI experienced

higher rates of depressive symptoms and nominally higher rates of anxiety symptoms com-

pared to the lesbian and gay participants, but there were no differences compared to the bisex-

ual participant group. Our third hypothesis about EI individuals being more vulnerable to

depression and anxiety therefore received partial support.

Our findings also suggest that individuals with a nonbinary gender identity have slightly

more anxiety than binary transgender individuals and slightly more depression and anxiety

than agender individuals, but these results were not robust enough to remain significant after

controlling for multiple tests. No differences were detected between agender and binary trans-

gender participants for either depression or anxiety. Therefore, our fifth hypothesis only

received partial and very tentative support.

The above-mentioned discrepancies in mental health outcomes between minorities are par-

tially consistent with previous findings [15, 22, 40]. As EI and nonbinary individuals constitute

minorities within the LGBTQ community, they may experience additional minority stress

from both within and outside the community, which could partly explain the partially elevated

depression and anxiety levels. Belonging to a minority within a minority could potentially
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contribute to increased minority stress, as one may face more widespread ignorance concern-

ing one’s identity, as well as more discrimination, which ultimately could result in poorer men-

tal health [48]. In other words, being EI or nonbinary could be seen a form of elevated

minority status. On the other hand, bisexual individuals were the largest minority group of all

sexual minorities, but our results indicate that they experience higher levels of anxiety and

depression than many other LGBTQ minority groups. These findings are in line with previous

evidence suggesting that bisexual individuals suffer more from mental health issues than les-

bian and gay individuals (see e.g. [33]). The higher levels of psychopathology among bisexual

individuals are thought to be a result of social stress due to negative social attitudes such as

monosexism (i.e., the belief that individuals can only be heterosexual, gay, or lesbian), as well

as discrimination from both within and outside the LGBTQ community [37–39].

Another interesting result in the present study was that we found no significant differences

in depression or anxiety between the cisgender and the binary transgender group or between

the cisgender and agender group. This was surprising and contradictory to previous findings

suggesting that binary transgender individuals suffer from more mental health problems than

cisgender individuals (see e.g., [4, 22]). Our findings could result from our methodology and

the sample used in the current study. Unlike many previous studies (see e.g., [44]), we did not

use LGBTQ-targeted sampling, the sample was not collected in a clinical setting, nor was the

survey advertised as a LGBTQ health study. In conclusion, due to the general lack of research

on non-treatment-seeking transgender individuals in the general population, it is also possible

that this group does not suffer from depression and anxiety as much as previous evidence has

suggested. Future research is needed to establish how frequent mental health issues are in the

binary transgender and agender population overall, and whether they in fact are more preva-

lent when analyzing non-clinical population-representative samples and making comparisons

to the cisgender population.

On the other hand, our results indicate that nonbinary individuals suffer more from anxiety

and depression than cisgendered individuals but not significantly more than binary transgen-

der individuals, which is not entirely in line with previous findings [15, 22, 63]. This should be

taken into consideration in health care services in general as well as in specific gender minor-

ity-targeted services and interventions, as nonbinary individuals are a minority group which is

less known and therefore probably less well understood by mental health service providers.

Regarding the asexual group, we found that individuals who identify as asexual do not expe-

rience significantly more depression or anxiety compared to heterosexual individuals after hav-

ing controlled for multiple comparisons in our analyses. These results are not entirely in line

with most previous findings suggesting higher rates of mental health problems in asexual indi-

viduals [22, 41]. As previous studies have mostly used different non-probability sampling meth-

ods (see e.g. [41]), the results of the present study are a welcome contribution to this literature.

Contrary to previous findings [22], our results suggest that individuals belonging to both a

sexual and gender minority (double minority status) do not suffer from significantly higher

rates of anxiety or depression, in comparison to those identifying as either a sexual or gender

minority (single minority status). These non-significant results may stem from the small sam-

ple size of the double minority status group. Another way of understanding our results is in

the light of the hypothesis that groups with an elevated minority status could also develop

greater resilience towards additional kinds of discrimination, and as a result they might be bet-

ter prepared to cope with discrimination on the whole [64]. Therefore, it could also be possible

that holding both a gender and a sexual minority identity does not have additional impact sec-

ondary to holding one gender or sexual minority status.

The lack of differences between the single and double minority groups may also reflect the

fact that our operationalization of double minority status is a narrow one that excludes many
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other possible types of double minorities that may impact mental health. For example, studies

on US populations have found that Black women who belong to sexual minorities experience

poorer mental health compared to both white sexual minority women and black men who

belong to sexual minorities [65]. Another example of elevated minority status and its associa-

tions to poorer mental health can be seen in how sexual and gender minority individuals who

also present with autism report poorer mental health compared to heteronormative popula-

tions [66]. Not only did individuals with both autism and gender dysphoric traits experience

more mental health problems, but autism coupled with a non-heterosexual orientation did not

associate with poorer mental health unless gender dysphoric traits were also present. In other

words, our operationalization of double minority status is only one way of trying to compare

how elevated minority status may be associated with more anxiety and depression, and our

findings may result either from a lack of power or from other, presently unmeasured variables

that may also affect mental health. As mentioned above, being part of a minority within a

minority (e.g., EI or nonbinary) could also be seen as a type of elevated minority status that

may even be comparable to holding several intersecting minority identities. In other words,

measuring and quantifying minority status or one’s degree of marginalization is no easy task.

More empirically and methodologically robust research in this field is nevertheless needed to

explore the effects of multiple minority statuses on mental health.

Strengths and limitations

Declining survey response rates is a problem that affects all psychological research, and this

seems also true for the present study with its response rate of about 29% [67]. However, as the

questionnaire from which the data in the present study was extracted was extensive and fea-

tured a number of questions on sensitive topics such as sex and drug use, the response rate

must still be considered decent [68]. Furthermore, results concerning sexuality-related topics

in our sample were similar to other Finnish population-based studies with higher response

rates (e.g. frequency of masturbation, [69]).

We did not ask for information about participants’ race/ethnicity, income or education level.

Asking for this type of demographic information would have helped us to further clarify how

well our sample represents the Finnish population on average, so omitting these types of ques-

tions can be seen as a limitation to our study. However, Finland is a very ethnically/racially

homogenous country, especially when looking at the proportion of Finnish citizens who have

Finnish as their native language [70]. Finland and the rest of the Nordic countries also stand out

with their easily accessible and free education, which likely decreases inequality and segregation.

The proportion of people with a post-comprehensive education is high in international compar-

ison, as is the proportion of people who have a tertiary (i.e., university-level) education [71]. Dif-

ferences in income are also small in comparison to most countries [72].

Despite the fact that we had a relatively large sample at our disposal, some minority groups

were too small to further divide by gender. The groups of heterosexual, gay/lesbian, and bisexual

participants we large enough to be divided, but as this was not the case for the EI and asexual

participants, dividing some groups but not others would have led to us comparing single-sex

groups (e.g., bisexual women) and mixed groups (EI individuals of all genders) to each other

within the same analyses. We therefore chose to not separate any of the groups by gender.

The small sample sizes of some of the minority groups did not allow for the EI groups to be

analyzed individually, and it may also have contributed to some of the non-significant results

by making our analyses underpowered. Exploring infrequent phenomena in a population-

based sample is associated with inevitably large group size differences and subsequent
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analytical challenges, even though population-based samples have clear inherent advantages

such as decreased risk for participant-selection bias and increased generalizability.

Another similar limitation is that binary transgender women and men could not be sepa-

rated in the analyses due to small sample sizes, making it impossible to compare possible gen-

der differences. Future population-based research should, consequently, aim to separate

binary transgender men and women in order to explore these differences in more detail. The

level of psychopathology experienced by transgender individuals seems to subside following

gender-affirming interventions, which means that gender affirmative treatment probably

affects one’s psychological wellbeing in a profound way [44, 73, 74]. It would therefore be help-

ful to explore mental health in samples where it is possible to take into account whether the

person has been able to or has chosen to seek gender affirmative treatment. One’s experiences

of the effects of any obtained gender affirmative treatment could be another future variable of

interest, as well, as the outcome of the gender affirmative interventions could logically be asso-

ciated with subsequent psychological wellbeing.

Despite the above-mentioned limitations, the present study is the first of its kind in Finland

to explore the mental health of nonbinary and EI individuals using a large population-based

sample. Another strength was that the participants could self-identify as sexual and gender

minorities, as self-identification is preferable to measures of sexual behavior and gives a more

accurate reflection of experienced identity. On the other hand, self-identification and write-in

answers could also be considered a limitation, as some answers might have been misinter-

preted or categorized erroneously. For example, individuals who stated two identities were

classified according to the first identity mentioned, and may therefore have been labeled in a

way that emphasized the less prominent identity instead of the more prominent one. Self-iden-

tification via endorsement of identity labels also has the limitation of not including people who

experience gender incongruence or non-heterosexual interest but do not self-identify with any

particular label signifying a non-normative sexual or gender identity.

As a final point of discussion, we would like to mention the use of corrections for multi-

ple testing, which we used in order to control the increased risk for Type I error that follows

from running a high number of statistical comparisons. The Bonferroni correction we used

is a very stringent method of assuring that the results are indicative of true effects, but at the

same time it is important to bear in mind that a correction method this strict also inflates

the probability of true effects going undetected. In the case of the differences in mental

health between EI individuals and gay, lesbian, and bisexual individuals, the nominally sig-

nificant results we received were in line with previous research even though they did not

hold up to the corrected alpha levels.

Conclusions

Our results align with previous findings indicating that sexual and gender minority individuals

overall suffer from higher levels of anxiety and depression than the cisgender heterosexual

majority. According to our results, bisexual, EI, and nonbinary individuals are especially vul-

nerable to anxiety and depression. Considering the debilitating nature of both depression and

anxiety disorders, acknowledging and addressing these discrepancies in mental health is an

important task both on the level of clinical psychology and health care policy. Additional

research is, however, needed to gain more in-depth knowledge about these mental health dis-

crepancies and their effect on minority individuals. Future studies should aim to examine the

effects of multiple minority statuses on mental health, as well as examine in particular the psy-

chological wellbeing of the emerging identity groups, in order to gain more specific informa-

tion about the separate subgroups.
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5. Plöderl M, Tremblay P (2017). Mental health of sexual minorities: A systematic review. Int Rev Psychia-

try. 2015; 27(5): 367–385. https://doi.org/10.3109/09540261.2015.1083949

PLOS ONE Depression & anxiety across minorities in Finland

PLOS ONE | https://doi.org/10.1371/journal.pone.0276550 November 4, 2022 17 / 21

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0276550.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0276550.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0276550.s003
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://doi.org/10.1186/1471-244X-8-70
http://www.ncbi.nlm.nih.gov/pubmed/18706118
https://doi.org/10.1177/0004867417713664
http://www.ncbi.nlm.nih.gov/pubmed/28565925
https://doi.org/10.1037/sgd0000235
https://doi.org/10.3109/09540261.2015.1083949
https://doi.org/10.1371/journal.pone.0276550


6. Semlyen J, King M, Varney J, Hagger-Johnson G. Sexual orientation and symptoms of common mental

disorder or low wellbeing: Combined meta-analysis of 12 UK population health surveys. BMC Psychia-

try. 2016; 16(1): 67. https://doi.org/10.1186/s12888-016-0767-z PMID: 27009565

7. Hendricks ML, Testa RJ. A conceptual framework for clinical work with transgender and gender noncon-

forming clients: An adaptation of the minority stress model. Prof Psychol Res Pract. 2012; 43(5): 460–

467. https://doi.org/10.1037/a0029597

8. Meyer IH. Minority stress and mental health in gay men. J Health Soc Behav. 1995; 36(1): 38–56.

https://doi.org/10.2307/2137286 PMID: 7738327

9. Meyer IH. Prejudice, Social Stress, and Mental Health in Lesbian, Gay, and Bisexual Populations: Con-

ceptual Issues and Research Evidence. Psychol Bull. 2003; 129(5): 674–697. https://doi.org/10.1037/

0033-2909.129.5.674 PMID: 12956539

10. Balsam KF, Beadnell B, Molina Y. The daily heterosexist experiences questionnaire: Measuring minor-

ity stress among lesbian, gay, bisexual, and transgender adults. Meas Eval Couns Dev. 2013; 46(1): 3–

25. https://doi.org/10.1177/0748175612449743 PMID: 24058262

11. Bränström R. Minority stress factors as mediators of sexual orientation disparities in mental health treat-

ment: A longitudinal population-based study. J Epidemiol Community Health. 2017; 71(5): 446–452.

https://doi.org/10.1136/jech-2016-207943 PMID: 28043996

12. Eldahan AI, Pachankis JE, Rendina HJ, Ventuneac A, Grov C, Parsons JT. Daily minority stress and

affect among gay and bisexual men: A 30-day diary study. J Affect Disord. 2016; 190: 828–835. https://

doi.org/10.1016/j.jad.2015.10.066 PMID: 26625095

13. Fulginiti A, Rhoades H, Mamey MR, Klemmer C, Srivastava A, Weskamp G, et al. Sexual minority

stress, mental health symptoms, and suicidality among LGBTQ youth accessing crisis services. J

Youth Adolesc. 2020; 50(5): 893–905. https://doi.org/10.1007/s10964-020-01354-3 PMID: 33206318

14. Kelleher C. Minority stress and health: Implications for lesbian, gay, bisexual, transgender, and ques-

tioning (LGBTQ) young people. Couns Psychol Q. 2009; 22(4): 373–379. https://doi.org/10.1080/

09515070903334995

15. Lefevor GT, Boyd-Rogers CC, Sprague BM, Janis RA. Health disparities between genderqueer, trans-

gender, and cisgender individuals: An extension of minority stress theory. J Couns Psychol. 2019; 66

(4): 385–395. https://doi.org/10.1037/cou0000339 PMID: 30896208

16. Poquiz JL, Coyne CA, Garofalo R, Chen D. Comparison of gender minority stress and resilience among

transmasculine, transfeminine, and nonbinary adolescents and young adults. Journal of Adolescent

Health. 2021; 68(3): 615–618. https://doi.org/10.1016/j.jadohealth.2020.06.014

17. Scandurra C, Carbone A, Baiocco R, Mezzalira S, Maldonato NM, Bochicchio V. Gender identity mile-

stones, minority stress and mental health in three generational cohorts of Italian binary and nonbinary

transgender people. International Journal of Environmental Research and Public Health. 2021; 18(17):

9057. https://doi.org/10.3390/ijerph18179057 PMID: 34501646

18. Thorne N, Witcomb GL, Nieder T, Nixon E, Yip A, Arcelus J. A comparison of mental health symptom-

atology and levels of social support in young treatment seeking transgender individuals who identify as

binary and non-binary. International Journal of Transgenderism. 2019; 20(2–3): 241–250. https://doi.

org/10.1080/15532739.2018.1452660 PMID: 32999610

19. Bailey JM, Vasey PL, Diamond LM, Breedlove SM, Vilain E, Epprecht M. Sexual orientation, contro-

versy, and science. Psychol Sci Public Interes. 2016; 17(2): 45–101. https://doi.org/10.1177/

1529100616637616

20. Gates GJ. How many people are lesbian, gay, bisexual and transgender? 2011 April [cited 22 Septem-

ber 2022]. In: UCLA School of Law, The Williams Institute [Internet]. Available from https://williamsinstit

ute.law.ucla.edu/publications/how-many-people-lgbt/

21. Rahman Q, Xu Y, Lippa RA, Vasey PL. Prevalence of sexual orientation across 28 nations and its asso-

ciation with gender equality, economic development, and individualism. Arch Sex Behav. 2020; 49:

595–606. https://doi.org/10.1007/s10508-019-01590-0 PMID: 31797225

22. Borgogna NC, McDermott RC, Aita SL, Kridel MM. Anxiety and depression across gender and sexual

minorities: Implications for transgender, gender nonconforming, pansexual, demisexual, asexual,

queer, and questioning individuals. Psychol Sex Orientat Gend Divers. 2019; 6: 54–63. https://doi.org/

10.1037/sgd0000306

23. Puhl RM, Himmelstein MS, Watson RJ. Weight-based victimization among sexual and gender minori-

tyadolescents: Findings from a diverse national sample. Pediatric Obesity. 2019; 14: e12514. https://

doi.org/10.1111/ijpo.12514 PMID: 30729734

24. Galupo MP, Ramirez JL, Pulice-Farrow L. “Regardless of their gender”: Descriptions of sexual identity

among bisexual, pansexual, and queer Identified Individuals. Journal of Bisexuality. 2017; 17(1). 108–

124. https://doi.org/10.1080/15299716.2016.1228491

PLOS ONE Depression & anxiety across minorities in Finland

PLOS ONE | https://doi.org/10.1371/journal.pone.0276550 November 4, 2022 18 / 21

https://doi.org/10.1186/s12888-016-0767-z
http://www.ncbi.nlm.nih.gov/pubmed/27009565
https://doi.org/10.1037/a0029597
https://doi.org/10.2307/2137286
http://www.ncbi.nlm.nih.gov/pubmed/7738327
https://doi.org/10.1037/0033-2909.129.5.674
https://doi.org/10.1037/0033-2909.129.5.674
http://www.ncbi.nlm.nih.gov/pubmed/12956539
https://doi.org/10.1177/0748175612449743
http://www.ncbi.nlm.nih.gov/pubmed/24058262
https://doi.org/10.1136/jech-2016-207943
http://www.ncbi.nlm.nih.gov/pubmed/28043996
https://doi.org/10.1016/j.jad.2015.10.066
https://doi.org/10.1016/j.jad.2015.10.066
http://www.ncbi.nlm.nih.gov/pubmed/26625095
https://doi.org/10.1007/s10964-020-01354-3
http://www.ncbi.nlm.nih.gov/pubmed/33206318
https://doi.org/10.1080/09515070903334995
https://doi.org/10.1080/09515070903334995
https://doi.org/10.1037/cou0000339
http://www.ncbi.nlm.nih.gov/pubmed/30896208
https://doi.org/10.1016/j.jadohealth.2020.06.014
https://doi.org/10.3390/ijerph18179057
http://www.ncbi.nlm.nih.gov/pubmed/34501646
https://doi.org/10.1080/15532739.2018.1452660
https://doi.org/10.1080/15532739.2018.1452660
http://www.ncbi.nlm.nih.gov/pubmed/32999610
https://doi.org/10.1177/1529100616637616
https://doi.org/10.1177/1529100616637616
https://williamsinstitute.law.ucla.edu/publications/how-many-people-lgbt/
https://williamsinstitute.law.ucla.edu/publications/how-many-people-lgbt/
https://doi.org/10.1007/s10508-019-01590-0
http://www.ncbi.nlm.nih.gov/pubmed/31797225
https://doi.org/10.1037/sgd0000306
https://doi.org/10.1037/sgd0000306
https://doi.org/10.1111/ijpo.12514
https://doi.org/10.1111/ijpo.12514
http://www.ncbi.nlm.nih.gov/pubmed/30729734
https://doi.org/10.1080/15299716.2016.1228491
https://doi.org/10.1371/journal.pone.0276550


25. Morandini JS, Blaszczynski A, Dar-Nimrod I. Who adopts queer and pansexual sexual identities? J Sex

Res. 2017; 54(7): 911–922. https://doi.org/10.1080/00224499.2016.1249332 PMID: 27911091

26. Greaves LM, Barlow FK, Lee CHJ, Matika CM, Wang W, Lindsay CJ, et al. The diversity and prevalence

of sexual orientation self-labels in a New Zealand national sample. Arch Sex Behav. 2017; 46(5): 1325–

1336. https://doi.org/10.1007/s10508-016-0857-5 PMID: 27686089

27. Lindström M, Nystedt TA, Rosvall M, Fridh M. Sexual orientation and poor psychological health: A popu-

lation-based study. Public Health. 2020; 178: 78–81. https://doi.org/10.1016/j.puhe.2019.09.004 PMID:

31627055

28. Jokela S, Luopa P, Hyvärinen A, Ruuska T, Martelin T, Klemetti R. Sukupuoli- ja seksuaalivähemmistöi-
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