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ABSTRACT

Introduction: Typically, LGBTQ + people sleep more poorly than 
their cisgender heterosexual (cishet) counterparts. However, 
there is a lack of literature investigating the impact of different 
lifestyle/psychosocial factors, outside of minority stress, on the 
negative relationship between being a sexual/gender identity 
minority and sleep quality. The current study aims to help fill 
critical gaps in the literature by looking at the effects gener-
alized stress, COVID-19-related stress, social support, and sleep 
hygiene have on this relationship.
Methods:  Two hundred and seventy-three participants (74 
LGBTQ+; 199 cishet), recruited online, completed a series of 
questionnaires assessing sleep quality, sleep hygiene, general-
ized stress, minority stress, COVID-19-related stress, and social 
support.
Results:  Analyses showed that LGBTQ + participants reported 
worse sleep quality, higher levels of generalized stress and 
COVID-19 stress, and smaller social networks than their cishet 
peers. Generalized stress fully mediated the relationship 
between sexual/gender identity and sleep while sleep hygiene 
partially mediated the relationship between generalized  
stress and sleep quality. Social support and COVID-19-related 
stress did not moderate the relationship between generalized 
stress and sleep.
Conclusion:  Worse sleep quality in LGBTQ + than cishet adults 
is explained by differences in generalized stress and sleep 
hygiene. Stress management and sleep hygiene interventions 
may help prevent the negative associations between being 
LGBTQ + and poor sleep quality.

Introduction

Emerging research has shown that LGBTQ + people report worse sleep 
quality than cis-gender heterosexual (cishet) people (Galinsky et  al., 2018; 
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Kolp et  al., 2020; Li et  al., 2017; Martin-Storey et  al., 2018). Furthermore, 
LGBTQ + people experience a higher prevalence of mental health disorders, 
such as major depression, and poorer physical health including higher 
rates of chronic illness (Cochran et  al., 2003; Cochran & May, 2007; 
Conron et  al., 2010). Longitudinal studies have found that high sleep 
quality is linked to a lower risk of cognitive decline and better physical 
health outcomes as people age (Chaput et  al., 2020; Xu et  al., 2020). Thus, 
it is important to identify factors that may exacerbate or ameliorate these 
group differences to narrow health disparities between LGBTQ + and cishet 
individuals across the lifespan.

One such factor impacting sleep quality and health outcomes of 
LGBTQ + people is minority stress. The minority stress model examines 
how external and internalized stigma, prejudice, and discrimination create 
a stressful social environment that causes mental health problems for 
the LGBTQ + community (Meyer, 2003). This model has been pivotal in 
the development of other scales to measure minority stress and even 
study how LGBTQ+-related stress impacts health. Poor sleep quality is 
partially a result of different aspects of minority stress such as sexual 
victimization, bullying, discrimination, and other factors (Kolp et  al., 
2020; Li et  al., 2017; Martin-Storey et  al., 2018). Recent literature shows 
that those who identify as a sexual minority, report higher perceived 
stress than their heterosexual peers (Krueger et  al., 2018). There is a 
gap in the literature investigating general perceived stress in the 
LGBTQ + community and most research focuses on the impact of minority 
stress. However, these studies do not explicitly state whether generalized 
stress was controlled for, leaving the question of how many of these 
minority stress differences were further exacerbated by the impact of 
generalized stress, or if any factors can protect against the effects of 
stress on sleep quality.

Several lifestyle factors may be positively associated with better sleep 
quality such as social support and sleep hygiene. Poor sleep hygiene 
involves performing behaviors that can be disruptive to sleep such as using 
the bed for activities not involving sleep, planning, worrying, eating, or 
engaging in strenuous mental or physical activities before going to bed. 
Better sleep hygiene is linked to higher sleep quality and lower stress 
levels in young and older adults (Anwer et  al., 2019; Getachew et  al., 
2020; Wade et  al., 2021). Social support may also act as a protective factor 
for sleep in LGBTQ + people. High social support has been linked to lower 
pre-sleep arousal and higher overall sleep quality (Morin et  al., 2003). 
People who report higher social support, are more likely to engage in 
positive reframing during cognitive restructuring than those who report 
lower perceived social support. This reframing may help minimize stressful 
thoughts before sleep leading to better sleep hygiene and increased sleep 
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quality in adults (Calvete & Connor-Smith, 2006). More specifically, studies 
have shown that LGBTQ + youth perceive less support and closeness from 
their parents and families than their cishet peers (Pearson & Wilkinson, 
2013). However, if perceived social support increases, it can act as a pro-
tective factor against depressive symptoms in LGBTQ + adolescents and 
college students (Chang et  al., 2021; Moran et  al., 2018). Studies have also 
shown that increased social support is associated with increased self-esteem 
while lack of social support was associated with higher levels of depression, 
anxiety, drug misuse, low self-esteem, risky sexual behaviors, and shame 
in members of the LGBTQ + community (McDonald, 2018). The previous 
research demonstrates that positive lifestyle and psychosocial factors may 
facilitate higher sleep quality in adults. However, the protective potential 
of these factors on the negative effects of stress on sleep quality is under-
studied in LGBTQ + adults.

Emerging research shows that people have experienced increased sleep 
problems during the pandemic and associated these problems with increased 
psychological distress (Alimoradi et  al., 2021; Jahrami et  al., 2021). A recent 
study on young adults found that stress related to COVID-19 partially 
explained poorer self-reported sleep quality in Black adults as compared 
to other racial/ethnic groups (Yip et  al., 2021). However, this study did 
not control for general stress, making it unclear whether COVID-19-related 
stress, per se, explained sleep disparities between groups. Here, we exam-
ined the potential unique impact of COVID-19-related stress, controlling 
for general stress, on sleep quality in LGBTQ + and cishet adults.

The current study aims to help fill critical gaps in the literature by 
assessing potential factors that may explain, protect, or exacerbate the 
negative relationship between stress and sleep quality in LGBTQ + and 
cishet adults. All participants completed questionnaires assessing sleep 
quality, social support, generalized stress, and COVID-19-related stress 
(henceforth referred to as COVID-19 stress). LGBTQ + participants were 
also asked to complete a survey assessing sexuality/gender identity-based 
minority stress.

Given the evidence of negative relationships between identifying as 
LGBTQ + and sleep quality in the literature, such as the findings of Galinsky 
et  al. (2018) and Martin-Storey et  al. (2018), we predict that LGBTQ + par-
ticipants would report worse sleep quality than their cishet peers. Based 
on the theoretical links outlined above, we predict that LGBTQ + partici-
pants would report higher levels of generalized stress, as well as, worse 
sleep quality, sleep hygiene, and less social support than their cishet peers. 
We hypothesized that higher generalized stress and poorer sleep hygiene 
would at least partially explain the relationship between group and sleep 
quality. We predicted that higher social support would predict better sleep 
quality while COVID-19 stress would predict poorer sleep quality, across 
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groups. Moreover, we expect social support and COVID-19 stress to mod-
erate associations between general stress and sleep quality. Based on the 
findings of Meyer (2003), we further hypothesized that minority stress 
will act as a negative moderator of the association between generalized 
stress and sleep quality in LGBTQ + subjects, and exacerbate the negative 
effects generalized stress has on sleep quality.

Materials and methods

Participants and design

We recruited LGBTQ + and cisgender heterosexual participants across the 
adult lifespan (hereafter, referred to as LGBTQ + and cishet). We recruited 
all participants using the online recruitment service, Prolific (https://www.
prolific.co). Participants were required to be U.S. residents with good 
eyesight (e.g., the ability to clearly see a computer screen), and proficiency 
in English. They were paid $20 for completing the experiment. Consent 
forms were approved by the Georgia Institute of Technology Institutional 
Review Board.

Participants were asked to complete a series of questionnaires using 
Qualtrics (see measures section). The questionnaires were completed during 
two separate sessions spaced 48 hours apart to avoid participant fatigue, 
with each session lasting approximately one hour. The study resulted in 
364 participants who completed both sessions. We screened submissions 
for several issues including duplicate submissions, uniform response pat-
terns, and missing and/or incomplete data. Of the recruited 364 partici-
pants, 91 were excluded for incomplete questionnaire data. Of the remaining 
273 participants, 74 identified as LGBTQ+ (mean age: 36 ± 13.7; mean 
years of education: 15 ± 2.12; average education quality: 1.77 ± 0.48; race: 
55 White, 10 Black/African American, five Asian/Pacific Islander, four 
Mixed/Other; gender identity: 49 female (1 transgender), five nonbinary, 
and 20 men (one transgender)) and 199 identified as cishet (mean age: 
44 ± 15.4; mean years of education: 16 ± 2.4; average education quality: 
1.77 ± 0.45; race: 122 White, 74 Black/African American, three Mixed/
Other; gender identity: 106 female and 93 male).

Measures

Demographics

We collected demographic information regarding age, gender, sexual ori-
entation, race, ethnicity, years of formal education, education quality 
(self-reported measure ranging from 0[poor] to 2[excellent]), and general 
health. We assessed gender/sexual minority status with a single question, 
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“The next section contains questions about sexual and gender identity 
please identity which group(s) you belong to (Choose all that apply).” 
Responses included “Heterosexual,” “Homosexual,” “Bisexual,” “Transgender,” 
“Cisgender,” “Non-Binary,” “Queer,” “Intersex,” “Asexual/Aromantic,” and 
“Other (please specify).”

Sleep quality and hygiene

Sleep quality and sleep hygiene were both variables of interest for this 
study. The Pittsburg Sleep Quality Index (PSQI) was administered to assess 
sleep quality (Buysse et  al., 1989). Using the PSQI, a global measure of 
sleep quality was computed, where scores could range between 0 and 21, 
with higher scores reflecting poorer sleep quality, and lower scores rep-
resenting better sleep quality. Sleep hygiene was measured using the Sleep 
Hygiene Index (SHI) (Mastin et  al., 2006). Similarly, a higher score reflects 
a greater endorsement of behaviors that were not conducive to high-quality 
sleep (e.g., watching TV, eating while in bed) and poorer sleep hygiene 
but with scores ranging between 0 and 52.

Psychosocial factors

We measured several psychosocial factors that may impact sleep quality, 
including social support, generalized stress, and minority stress. To assess 
social support, we used subscales from the MOS Social Support Survey 
(MOS) (Sherbourne & Stewart, 1991). Specifically, we examined the size 
of participants’ social networks, degree of emotional support, and positive 
social interaction. General stress symptoms were assessed with the stress 
subscale of the Depression, Anxiety, and Stress Scale-21 (DASS-21), where 
participants’ scores could range between 0 and 21 (Lovibond & Lovibond, 
1995). Minority stress was measured using the distress score of the Daily 
Heterosexist Experiences Questionnaire where scores range between 0 (no 
distress) and 1 (extremely distressed) (Balsam et  al., 2013). This data was 
collected during the COVID-19 pandemic. Thus, we wanted to explore 
the role of stress associated with the pandemic specifically in sleep quality 
for both groups. We developed a questionnaire that assessed multiple facets 
of stressors related to COVID-19. Responses ranged from 0 (did not 
experience) to 3 (high strain). See Table 1 for all items and response 
options of the COVID-19 stress measure. The internal reliability of this 
measure was determined through Cronbach’s alpha (0.60). The Spearman-
Brown Prophecy formula found that the reliability of the COVID-19 stress 
measure increased to 0.75 when the test length was doubled, suggesting 
that the moderate reliability was due to the short length of the test and 
not the nature of the questions.
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Data analysis

The MOS is composed of multiple, likely correlated measures (i.e., emo-
tional support, tangible support, network size, and positive social inter-
action). To reduce the dimensionality of the data, we subjected these 
variables to a principal component analysis. Principal component 1 (PC1) 
accounted for 92.29% of the variance for this data set and was mostly 
associated with the social network size subset of the MOS. Thus, social 
network size was the variable used for the following analyses.

Statistical analyses were conducted using RStudio. First, we examined 
group differences in sleep quality and psychosocial factors using a series 
of ANCOVAs, including age and years of education as covariates. Pearson’s 
correlation was conducted to analyze the correlation between minority 
stress and sleep quality in LGBTQ + participants. We conducted a serial 
mediation analysis, where we assessed the indirect effect relationship 
between group and sleep quality through generalized stress (i.e., the a1-b1 
path; Figure 1), and through both generalized stress and sleep hygiene 
(i.e., the a1-d12-b2 path; Figure 1). This approach used bootstrapping, which 
repeatedly samples the data with replacement (in this case, 1,000 bootstrap 
resamples) to create an approximation of the sampling distribution of the 
indirect effect. The indirect effect was calculated using the product of 
coefficients method. A hierarchical regression model was used to investigate 
the direct relationships between COVID-19 stress, introduced in Block 3, 
and social network size, introduced in Block 4, with sleep quality as the 
outcome measure. As well as their potential moderating impact on the 
relationship between generalized stress and sleep quality.

Results

Psychosocial factors and sleep quality differ between groups

We assessed gender/sexual identity group differences in demographic, 
psychosocial factors, and sleep quality while controlling for both age and 

Table 1. CoViD-19 stress measure.

instruction 
and 
response 
options 

the  following  questions  pertain  to   
changes  that  you  may  have  
experienced  related  to  CoViD-19.   
Please  rate  on  a  scale   
of  0–3  how  the following   
circumstances  have  affected  you:

0  1  2  3 

Did not 
experience 

yes, but it 
did not 
bother me 

yes, it 
bothered me 
somewhat 

yes, it 
bothered 
me a lot 

items  a  drop  in  income related  to  CoViD-19?   
new  family  care duties  (e.g.,  homeschooling,  child 
care,  caring  for  an  elderly  parent,  providing  meals)?   
feelings  of  anxiety  or  depression? 
Poor  internet access  at  home? 
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education level using ANCOVAs. LGBTQ + adults reported higher  
generalized stress (F(1,271) = 19.61, η

p

2 = 0.07, p = <0.001) and higher 
COVID-19-related stress (F(1,271) = 21.12, η

p

2 = 0.07, p = <0.001), as well 
as smaller social network sizes (F(1,271) = 22.45, η

p

2 = 0.07, p = <0.001) 
compared to cishet adults. LGBTQ + adults reported significantly worse 
sleep quality than cishet adults (F(1,271) = 9.10, η

p

2 = 0.03, p = 0.002) and 
worse sleep hygiene (F(1,271) = 3.09, η

p

2 = 0.07, p = <0.001). See Table 
2 for a summary of descriptive statistics by group. For each of these 
models, group remained significant while accounting for both covariates, 
age and years of education were not included in the subsequent analyses.

No differences in the minority stress level of LGBTQ + participants

The results of the Pearson’s correlation indicated that there was no sig-
nificant relationship between minority stress (DHEQ) and PSQI in the 
LGBTQ + group, (R2(74) = 0.182, p = 0.121). Consequently, no further anal-
yses were conducted using minority stress.

Generalized stress and sleep hygiene mediate group differences in sleep quality

To assess the extent to which generalized stress and sleep hygiene explain 
group differences in sleep quality, we conducted a serial mediation analysis, 
as depicted in Figure 1. The overall regression model predicting sleep 
quality, with group, generalized stress, and sleep hygiene predictors, was 
significant and accounted for 36% of the variance in sleep quality, as seen 
in Table 3. There was a significant indirect effect between group and sleep 
quality through generalized stress (indirect effect (IE): estimate = 1.53, SE 
= 0.296, p < 0.001; direct effect (DE): estimate = 0.305, SE = 0.479, p = 0.52). 
The indirect path between group and sleep quality through both gener-
alized stress and sleep hygiene was also significant (IE: estimate = 0.480, 
SE = 0.139, p = 0.001; DE: estimate = 0.265, SE = 0.453, p = 0.56). There 
was a partial indirect pathway between group and sleep quality including 
only sleep hygiene (IE: estimate = 0.826, SE = 0.263, p = 0.002; DE: esti-
mate = 1.01, SE = 0.497, p = 0.042). Note that there was no significant 
direct pathway between group and either sleep hygiene or sleep quality 
which is noted in Table 3.

Table 2. summary of descriptive statistics separated by group.

Variable Cishet [n = 199] lGbtQ+ [n = 74]

Generalized stress 4.37(3.82; 0–17) 7.62(4.92; 0–19)*
sleep Quality 7.04(3.77; 1–19) 8.87(4.02; 1–18)*
sleep Hygiene 18.10(8.11; 0–41) 21.58(7.31; 7–41)*
CoViD-19 stress 3.44(2.54; 0–10) 5.54(3.13; 0–13)*
social network size 6.61(4.86; 0–35) 5.11(4.84; 0–35)*

Note. Mean (sD; range of Participant scores); *p < 0.05.
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COVID-19 stress and social support do not impact group differences in 

sleep quality

Moderation analyses were conducted to assess the roles of social network size 
and COVID-19 stress as possible protective or exacerbating factors in the 
relationship between generalized stress and sleep quality. COVID-19 stress 
was marginally predictive of sleep quality, after controlling for generalized 
stress (β  = 0.11, p = 0.058) but did not moderate the relationship between 
generalized stress and sleep quality (β = −0.14, p = 0.15). Social network size 
was not predictive of sleep quality, p = 0.258 nor did it moderate the relation-
ship between generalized stress and sleep quality, p = 0.66 (Table 4).

Discussion

In the past, research regarding the LGBTQ + community has been con-
cerned with identifying differences between LGBTQ + and cishet popula-
tions. Whether it be identifying differences in sleep, physical health, mental 
health, etc. the question is typically focused on simply identifying a dif-
ference between communities. However, little to no research has examined 
how or why these differences occur beyond the scope of minority stress. 

Figure 1. serial mediation model with group predicting sleep quality with generalized stress 
and sleep hygiene as mediators.
note. Coeff. = standardized estimate; ie = indirect effect; De = direct effect.

Table 3. regression coefficients and standard errors for the serial mediation model presented 
in figure 1.

Stress SHI Sleep Quality

Coeff. SE p Coeff. SE p Coeff. SE p

Group a1 3.25 0.635 <.001 a2 0.273 0.920 0.767 c’ 0.265 0.453 0.559
stress – – – d12 0.987 0.098 <.001 b1 0.323 0.038 <.001
sHi – – – – – – b2 0.149 0.031 <.001

R2 = 0.11 R2 = 0.30 R2 = 0.36
f(1, 271) = 33.1 f(2, 270) = 56.7 f(3, 269) = 49.8
p = <0.001 p = <0.001 p = <0.001
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On the other hand, in sleep research, there is abundant literature exam-
ining how sleep is modulated by outside factors such as sleep hygiene, 
stress level, etc. in a general population, but little to none of this research 
is applied to LGBTQ + populations. Each form of research has a significant 
gap in the literature that is solved by examining the literature from the 
other. LGBTQ + research has identified differences between populations 
but has little explanation as to why and/or how these differences occur 
and general sleep research has an explanation without an application. 
However, there has been no research attempting to connect these two 
areas of research and fill their respective gaps in the literature. The current 
study aims to fill these gaps by being, to the best of our knowledge, the 
first to examine multiple potential psychosocial and lifestyle factors, outside 
of minority stress, that might explain the relationship between sexual/
gender identity and sleep quality.

We found that LGBTQ + participants reported worse sleep quality, higher 
levels of generalized stress and COVID-19 stress, and smaller social net-
works than their cishet peers. We also found that generalized stress fully 
explained the relationship between group and sleep quality, while sleep 
hygiene partially explained the relationship between increased generalized 
stress and poor sleep quality. Social network size does not blunt the asso-
ciation between higher generalized stress and poorer sleep quality, across 
groups. Nor does COVID-19 stress exacerbate this negative association 
between higher generalized stress and poorer sleep quality across groups. 
We discuss these results below.

In our sample, LGBTQ + adults reported worse sleep quality than their 
cishet peers, which is consistent with the current literature (Galinsky et  al., 

Table 4. regression analyses results for moderation analysis using CoViD-19 
stress & social network size as moderators. 

Variable B SE B β R2 ΔR2

PsQi total
Model 1 0.04 –
Group 1.83*** 0.52 0.21***
Model 2 0.29 0.25
Group 0.31 0.48 0.03
stress 0.47*** 0.05 0.53***
Model 3 0.31 0.02
Group 0.19 0.49 0.02
Generalized stress 0.54*** 0.09 0.60***
CoViD-19 stress 0.15! 0.08 0.11!

Generalized stress*CoViD-19 −0.02 0.02 −0.14
Model 4 0.31 <0.01
Group 0.17 0.49 0.02
Generalized stress 0.57*** 0.11 0.64***
CoViD-19 stress 0.15 0.08 0.11
social network −0.04 0.04 −0.05
Generalized stress*CoViD-19 −0.02 0.02 −0.15
Generalized stress*social network −0.01 0.01 −0.04

note. !p ∼ 0.05; *p < 0.05; **p < 0.01; ***p < 0.001.
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2018; Kolp et  al., 2020; Li et  al., 2017; Martin-Storey et  al., 2018). Two 
mechanisms were found to help explain this relationship in this study. 
The first is the increased generalized stress observed in the LGBTQ + com-
pared to cishet participants. Specifically, the results showed that generalized 
stress acted as a complete mediator of the relationship between group and 
sleep quality. This implies that LGBTQ + are experiencing more stress- 
related sleep reductions like those suggested in studies such as Kim and 
Dimsdale (2007) and Åkerstedt et  al. (2012). However, unexpectedly, the 
relationship between sexual/gender identity and sleep quality cannot be 
explained by minority stress. Although minority stress was higher in the 
LGBTQ + group, it was not predictive of worse sleep quality in this group, 
which is inconsistent with the literature where prior studies partially 
attribute sleep disparities to the effects of minority stress (Kolp et  al., 
2020; Li et  al., 2017; Martin-Storey et  al., 2018). The current study was 
not meant to completely separate the impact minority stress has on gen-
eralized stress. Indeed, these measures of stress were correlated in the 
LGBTQ + subjects. Instead, what the current analyses show is that minority 
stress as measured with the DHEQ did not explain unique variance in 
sleep quality in the current sample. It is perhaps noteworthy that these 
data were collected during months of the COVID-19 pandemic in which 
people were still meant to be limiting social interaction, and remote 
schooling and work were still common. Thus, individuals in this study 
may have been exposed to fewer social interactions triggering minority 
stress. Future investigations should be conducted to evaluate this possibility. 
One possible reason for the lack of a significant relationship in the current 
study is the relatively small sample size of our LGBTQ + group (n = 74). 
It is also possible that, because subjects were enrolled during the COVID-19 
pandemic when many people were limiting their interactions with others, 
the negative impact of minority stress on health outcomes, including sleep, 
was reduced. Unfortunately, we did not collect data on the number and 
frequency of social interactions making it difficult to disambiguate between 
these possibilities.

Poorer sleep hygiene partially explained the relationship between general-
ized stress and poorer sleep quality. Good sleep hygiene has been linked to 
increased sleep quality and lower generalized stress in adults (Anwer et  al., 
2019; Getachew et  al., 2020; Wade et  al., 2021). As LGBTQ + participants 
reported worse sleep hygiene than their cishet peers, these poor habits, in 
turn, partially contributed to the negative effect that increased generalized 
stress had on sleep quality. The literature has suggested that members of 
the LGBTQ + community are more susceptible to mental health disorders 
such as anxiety or depression, which could be a possible explanation for 
the differences in sleep hygiene that are seen between the groups (Cochran 
et  al., 2003; Cochran & May, 2007; Conron et al., 2010).
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COVID-19-related stress and social network size had no significant 
effect on the relationship between generalized stress and sleep quality. In 
the emerging literature, stress during COVID-19 has been linked to 
increased sleep problems (Jahrami et  al., 2021; Alimoradi et  al., 2021). 
However, in the present study, we found that COVID-19 stress, after 
controlling for generalized stress, showed only a marginal direct relation-
ship with sleep quality and did not exacerbate the relationship between 
generalized stress and sleep quality. There could be a variety of factors 
impacting this result. For example, this study was conducted in the spring 
of 2021, meaning that people had a year to adapt to the new environment 
COVID-19 provided as society entered a “new normal.” The largest factor 
for a low impact of COVID-19 stress is most likely that generalized stress 
was controlled for in the current study, and a clear distinction was made 
between stress associated with the COVID-19 pandemic and generalized 
stress. This distinction was not made in previous studies.

Prior studies have linked greater social support to better sleep quality, 
however, we found no protective effect of social network size in the cur-
rent study (Morin et  al., 2003). In the literature, social support is typically 
seen as a positive factor, decreasing generalized stress and improving sleep 
quality, however, it must be considered that one’s social network can act 
as a negative influence through means such as “positive” stigma, pity, 
overreacting, confrontation, etc. and could lead to social isolation (Palant 
& Himmel, 2019). This is especially important to note when dealing with 
vulnerable groups such as the LGBTQ + community where perceived sup-
port can be positively or negatively associated with suicide risk, and 
well-being, with low perceived support being associated with increased 
depression, shame, and isolation (Chow & Cheng, 2010; Wright & Perry, 
2006). These conflicting effects along with a small sample size may have 
impacted results. They may also explain why we found no protective 
effects of social network size on sleep quality. Also, at the time of the 
study social distancing was in place and may have impacted participants’ 
views on the nature of social support/social network size.

Strengths, limitations, and future directions

The current study has several strengths. It is one of the first studies to 
investigate multiple psychosocial/lifestyle factors, outside of minority 
stress, that might contribute to or ameliorate poor sleep quality in 
LGBTQ + adults. Seeing that there is such a severe lack of literature 
investigating the links between all aspects of the current study—sexual/
gender minority status, sleep quality, stress, and various psychosocial 
factors—together, this study helps lay the groundwork for future studies 
investigating these links.
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However, this study is not without its limitations. The sample sizes 
used in this study were small, particularly in our LGBTQ + group, which 
may have contributed to the minimal relationship between minority stress 
and sleep quality, which has been shown in prior studies (Kolp et  al., 
2020; Li et  al., 2017; Martin-Storey et  al., 2018). The same could be said 
about differences in specific subgroups such as transgender/gender non-
conforming versus cisgender participants. It is possible that minority 
stress could be higher and play a larger role in sleep health in these 
subgroups. However, due to the small sample size of these groups, we 
did not want to draw any conclusions or overgeneralize. Lastly, this was 
a cross-sectional study. We cannot determine the temporal relationship 
between stress and sleep quality. However, previous longitudinal studies 
suggest that prior stress can lead to poor sleep quality in adults (Åkerstedt 
et  al., 2012).

There is also a lack of literature using objective measures of sleep 
quality in LGBTQ + populations (i.e., actigraphy, PSG), which is detailed 
in the review by Butler et  al. (2020). Due to the risk of people under-re-
porting their sleep difficulties when using self-report measures such as 
findings in Jackson et  al. (2018), future research should also employ 
objective sleep measurements in addition to self-reported sleep measures. 
These multimodal measures would allow for a more comprehensive 
understanding of sleep health. The current research was limited by the 
broadness of variables increasing the difficulty of making associations 
due to their multi-dimensional nature. Future studies would benefit by 
increasing the specificity of variables or examining the specific intersec-
tions between sexual/gender identity and variables, such as race, body 
image, bullying, victimization, and lingering trauma, in relation to sleep 
quality and would add greatly to the field of psychological and physical 
well-being in LGBTQ + research.

Poor sleep quality in LGBTQ + people compared to cishet people has 
been consistently found in the literature (Galinsky et  al., 2018; Kolp et  al., 
2020; Li et  al., 2017; Martin-Storey et  al., 2018). However, the underlying 
mechanisms explaining this group difference along with possible protective 
and exacerbating factors impacting this relationship remain elusive. The 
present study found that increased generalized stress fully explained the 
relationship between group and sleep quality while poor sleep hygiene 
partially explained the relationship between increased generalized stress 
and poor sleep quality. However, we found no protective or exacerbating 
factors moderating the relationship between stress and sleep in LGBTQ + or 
cishet adults. Considering the impact sleep can have on cognition and 
overall health and the vulnerability of the LGBTQ + community, future 
research should aim to look at possible sleep habit interventions and other 
protective factors against high stress and poor sleep quality.
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