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Objective: Stigmatization is believed to contribute to health disparities experienced by lesbian, gay, and
bisexual (LGB) adults. However, few studies have examined how stigma shapes the perception and response
to daily stress by sexual orientation grouping, an important potential mechanism by which stigma impacts
health. This study examined responses of daily stress and well-being by sexual orientation. Method:
Lesbian/gay (N= 943), bisexual/pansexual (N= 919), and heterosexual (N= 27,751) adults self-selected
to participate in a 21-day ecological momentary assessment study using a digital platform on eligible smart-
phones that had an embedded optic sensor to measure physiological responses. Participants were prompted
three times daily to provide perceptions of stress, psychological well-being, blood pressure, heart rate, and
recent health behaviors. Results: Bisexual/pansexual adults reported more stress events, greater perceptions
of stress, poorer coping, and less positive emotions compared to lesbian/gay and heterosexual adults.
Bisexual/pansexual and lesbian/gay adults recorded higher heart rate compared to heterosexual adults. No
differences were observed in blood pressure, perceptions of threat, or unfair treatment. Unfair treatment
mediated the relationship between sexual orientation and stress for bisexual/pansexual but not lesbian/gay
adults. Conclusion: Stigma has the potential to shape perceptions of stress, psychological well-being,
and markers of physical health for LGB adults. Despite several indices of poor health, LGB adults demon-
strate some elements of psychological and physical resilience that may have long-term health effects.

Public Significance Statement
This study found that while sexual minorities do perceive more stress and poorer coping compared to non-
sexual minorities, their physiological responses do not uniformly reflect a maladaptive response. These
results suggest that while stigma may shape how sexual minorities perceive and respond to stress, it does
not altogether result in markers that reflect poorer health and point to the resilience of sexual minorities.
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Lesbian, gay, and bisexual (LGB) people disproportionately expe-
rience worse outcomes across various health domains (Lick et al.,
2013). Some research has explored the causes of these disparities,
with evidence suggesting that stigma may be the primary driver of
these health inequities (Hatzenbuehler, Phelan, & Link, 2013).
Stigma—negative feelings, perceptions, or treatment based on mar-
ginalized group identity—manifests at multiple levels including

structural (e.g., laws), interpersonal (e.g., discrimination), and intra-
personal (e.g., anticipated rejection). Collectively, stigma places
individuals at a social disadvantage in accessing resources, which
can be a major source of stress that elicits affective, physiological,
and behavioral responses that can contribute to health disparities
(Trujillo & Mendes, 2021). However, research on these responses
in daily life has often been limited to smaller and less diverse
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samples, controlled laboratory settings limiting external validity, and
been unable to capture physiological responses (e.g., blood pressure
[BP]) in naturalistic contexts. This study seeks to address these lim-
itations by examining the affective, physiological, and behavioral
experiences as they relate to daily stress by sexual orientation.

Daily Experiences of LGB People

The consequences of stress for physical health are well docu-
mented with both acute and chronic stress associated with poor
health and disease. Chronic stress (e.g., stigma) is associated with
more overall daily stress (Almeida, 2005) and more emotional reac-
tivity to daily stressors (Surachman et al., 2019). However, theoret-
ical models of stigma suggest that stress plays a unique role in the
lives of stigmatized people. According to minority stress theory
(Meyer, 2003) and identity threat models of stigma (Major &
O’Brien, 2005), individuals with a stigmatized identity experience
additional and chronic stress because of their devalued social iden-
tity. This includes exposure to external (e.g., discrimination) and
internal stressors (e.g., internalized heterosexism), which are linked
to poor health outcomes (Flentje et al., 2019) and poor psychological
well-being (e.g., feelings of joy; Timmins et al., 2020) among LGB
people. Prior evidence has identified LGB people to report more
daily stressors (Wardecker et al., 2022) and discrimination (Mays
& Cochran, 2001) compared to heterosexuals. While all LGB people
are at risk of sexual minority stress, a growing body of literature has
identified that bisexual and pansexual individuals (people who have
multigender attraction) face additional stressors associated with their
sexual identity. For instance, stereotypes of bisexual and pansexual
individuals as promiscuous and beliefs of the illegitimacy of their
identities are endorsed by heterosexuals and lesbians/gays alike
(Brewster & Moradi, 2010) resulting in marginalization from both
populations. Accordingly, bisexuals experience elevated minority
stress (Feinstein & Dyar, 2017) and report worse health outcomes
compared to lesbian and gay people (Dyar et al., 2019), suggesting
they may be most at risk for the consequences associated with stress.
Physiological functioning is one way that stress contributes to

markers of poor health and disease. Decades of laboratory research
have identified cardiovascular responses to stress including changes
in BP and heart rate (HR; Herd, 1991), which when chronically acti-
vated can influence the development of various diseases like hyper-
tension (Matthews et al., 2004) and cardiovascular disease, a disease
LGB individuals are increased risk for developing (Caceres et al.,
2019). However, there have been limited studies examining differ-
ences in cardiovascular responses to stress by sexual orientation.
One study by Juster et al. (2019) found that LGB individuals exhib-
ited higher BP and HR in response to an acute laboratory stressor
compared to heterosexuals. Other work examining sexual orienta-
tion differences in resting BP and HR provided mixed results with
lesbian and gay individuals demonstrating both higher and lower
BP, while bisexuals generally demonstrating elevated BP compared
to heterosexual counterparts (Dyar et al., 2019; Hatzenbuehler,
McLaughlin, & Slopen, 2013; Mays et al., 2018).
Engaging in physical activity and exercise has long been identi-

fied as an effective health-promoting activity that may be particu-
larly beneficial for individuals exposed to chronic stress. Exercise
can attenuate BP responses to stress (Hamer et al., 2006), improve
mood (Wichers et al., 2012), and improve psychological well-being
(via reduced stress, anxiety, and depression; Warburton et al., 2006).

Evidence for differences in physical activity by sexual orientation is
mixed with research reporting LGB people engage in less (Rosario
et al., 2014) or more (Fricke et al., 2019) physical activity compared
to their heterosexual counterparts. Other work has failed to identify
any differences in physical activity by sexual orientation (Boehmer
et al., 2012; Hatzenbuehler, McLaughlin, & Slopen, 2013).

How individuals perceive and respond to stress provides critical
insight into how stress may have downstream health consequences.
According to classic theories of stress and coping (Lazarus &
Folkman, 1984), individuals first appraise the extent to which a sit-
uation is demanding (e.g., potential for harm) followed by whether
individuals believe they have access to the resources (e.g., knowl-
edge) necessary for attending to and/or changing the situation.
Two primary psychological states have been defined by demands
and resources: challenge, occurring when individuals perceive that
their resources exceed the demands of the moment, and threat,
when demands outweigh resources (Blascovich & Mendes, 2010).
The biopsychosocial model of challenge and threat posits a connec-
tion between these psychological states and patterns of physiological
responses (Blascovich & Tomaka, 1996) including activation
of the sympathetic-adrenomedullary and hypothalamo-pituitary-
adrenocortical axes. Laboratory studies examining physiological
responses to novel situations show that when individuals perceive
a challenge participants show greater increases in cardiac output
and smaller increases in BP. Threat, however, is associated with little
or no changes in cardiac output and greater increases in BP
(Blascovich & Mendes, 2010). Threat states, when repeated over
time, may affect health behaviors, cardiovascular health, and
immune functioning (Mendes & Muscatell, 2018).

There is reason to believe that stigma may shape these percep-
tions. Stigma constrains access to resources including money,
knowledge, and power (Hatzenbuehler, Phelan, & Link, 2013),
which can influence one’s perceived control to change their imme-
diate situation. Access and quality of social relationships are also
diminished by stigma by intervening on people’s need for affiliation,
support, and human connection (Link, 2023). This intrusion contrib-
utes to social isolation and disconnection (Pachankis, 2007), limiting
access to the salubrious effects of social support that stigmatized
individuals rely on in their perception of available resources.
Previous research has identified that exposure to stigma among sex-
ual minorities engenders rumination (Hatzenbuehler et al., 2009),
which prolongs and exacerbates distress, depleting strategies to suc-
cessfully cope with stress.

The Present Study

The present study sought to identify affective, physiological, and
behavioral experiences as they relate to stress by sexual orientation.
This study seeks to address some limitations of prior work. First, we
utilized a large international sample to capture daily stress experi-
ences from individuals less typically found in work on LGB individ-
uals. Second, this work captured BP during daily life as opposed to
in response to laboratory-based stressors. Because of the difficulty in
capturing valid measurements of BP in daily life, there is limited
knowledge of the association between daily stress and BP that is
not based on small samples, sample-specific characteristics (e.g.,
individuals with cardiovascular disease), and/or short-term studies
(i.e., a couple of days). Considering that BP responses captured in
daily life might be better predictors of cardiovascular morbidity
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andmortality than lab-based measures in artificial settings (Kamarck
et al., 2011), this work can provide greater clarity of those most at
risk. Taking this into consideration and our current theoretical frame-
work, we hypothesize LGB individuals to experience greater objec-
tive and subjective stress, poorer markers of physical health (i.e.,
higher HR, BP), and poorer psychological well-being (i.e., positive
emotions, coping) compared to heterosexuals, with bisexual and
pansexual identified individuals reporting worse outcomes. We
remain uncertain whether we will observe differences in physical
activity by sexual orientation given previous mixed findings. We
also hypothesize that experiences with discrimination mediate the
relationship between sexual orientation and our outcomes for LGB
individuals.

Method

Open Data Statement

The study was approved by the Human Research Protection
Program at the University of California, San Francisco, San
Francisco, California, United States (Institutional Review Board
19-27169). Data were collected from March 15, 2019, until
December 31, 2021. The data have been taken from a larger project,
and some of the data that have addressed distinct questions from the
present one have been published previously (Gordon & Mendes,
2021; Newman et al., 2023). All data, materials, and analyses are pro-
vided as the additional online materials at Open Science Framework
(Newman et al., 2024). The study was not formally preregistered.

Participants and Procedure

Data were collected using the MyBPLab (https://mybplab.com)
app that was available on the Google Play Store and Samsung web-
site. The app required a compatible phone (e.g., Samsung S9) that
was manufactured with an embedded optic sensor. Participants vol-
untarily downloaded the app and enrolled in the MyBPLab study,
which was the only way to access the optic sensor to measure BP.
Upon enrolling, participants provided demographic information.
We designed the study as an ecological momentary assessment
study in which participants were instructed to complete three check-
ins each day for a period of 21 days. The check-ins were completed
in the morning (7:00 a.m.–10:00 a.m.), afternoon (10:00 a.m.–
4:00 p.m.), and evening (8:00 p.m.–11:00 p.m.) following random
notifications within the specified time window. At each check-in,
participants were instructed to place their finger over the optic sensor
for approximately 30 s, which measured their HR and BP. Following
this, they were presented with questions regarding their current
stress, coping, and emotions. In addition to these questions at
every check-in, various additional questions rotated across nine
check-ins (every fourth day, the pattern of questions repeated).
One of the nine sets of questions queried participants about their
exercise and experiences of discrimination/unfair treatment on that
day. As an incentive to participate in the study, participants received
feedback about their HR and BP so that they could track their values
over time.
Demographics and descriptive statistics were drawn from a sam-

ple of participants who completed at least three check-ins1 of one
of the daily measures and answered a question about their sexual ori-
entation at enrollment. In total, 29,613 (Mage= 44.01, SD= 12.79,
69.01% male, 30.66% female, 0.32% another gender) participants

completed the study. Males outnumbered females (as is expected
given Android phone users are typically more than 80% male glob-
ally), and the participants were generally well educated, but the sam-
ple was diverse in terms of age and race/ethnicity. Though the
MyBPLab was only available in English, it could be downloaded in
several countries and was promoted on the Google Play Store in the
following countries: United States, United Kingdom, Australia,
Canada, India, Singapore, Hong Kong, and New Zealand, though
the app could be accessed anywhere, and the study was approved
for global use. Table 1 provides demographic data for participants
across sexual orientation categories.

Measures

Participant Characteristics

Prior to beginning the ecological momentary assessment portion
of the study, participants provided their age and their race and ethnic-
ity. We assessed the highest level of education achieved, relative
income, and body mass index (BMI; see the online supplemental
materials). Gender was assessed by the question, “How do you
describe yourself? (Select one)” with response options recorded
on a 4-point scale (1=male, 2= female, 3= transgender, 4=
something else). To assess for sexual orientation, participants were
asked to provide one response to the question, “Do you consider
yourself to be”: on a 5-point scale (1= heterosexual, 2= gay or les-
bian, 3= bisexual, 4= other [text entry], 5= decline to comment).
Open text responses to the “other” option were examined for sexual
orientations not listed. The sample was organized into three sexual
orientation groups: lesbian/gay, bisexual/pansexual, and heterosex-
ual. If participants selected “gay or lesbian” or if they provided
another monosexual sexual orientation (e.g., same-gender loving),
they were grouped in the lesbian/gay group. Participants were
grouped into the bisexual/pansexual group if they selected “bisex-
ual” or if they provided another sexual orientation noting multigen-
der attraction (e.g., pansexual). Individuals who selected
“heterosexual” or indicated their sexual orientation as “straight”
were included in the heterosexual group. Individuals providing
open-text responses outside of these options (e.g., “normal”) or
who declined to comment to the sexual orientation question were
not categorized.

Physiological Responses

During each check-in, participants recorded their HR and BP
using the optic sensor on their phone. When enrolling in the
study, participants viewed a video on how to obtain BP values
using the optic sensor and then were encouraged to calibrate their
BP using an external cuff. Entering calibration values allowed par-
ticipants to view BP and HR values (otherwise, they were presented
only with percentage changes in BP from the last check-in). In the
present analyses, we only included participants with calibrated val-
ues so that we could accurately compare differences across sexual
orientation categories. See Gordon and Mendes (2021) for the vali-
dation studies of the optic sensor to measure BP. We also included
BP values only if participants indicated that they did not exercise
in the last 30 min as exercise can acutely raise BP.

1 See the online supplemental materials for a rationale.
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Affective and Behavioral Responses

After recording their HR and BP, participants were asked whether
they had experienced any particularly stressful event (stress exposure)
since the last check-in (yes/no). If they reported they had (13.05%),
they then were asked the following three questions that captured
stressor intensity and coping: “How stressful was it?”, “How much
did it impact your life?”, and “Do you feel like you handled it/are han-
dling it well?” (coping). Response options were recorded on a 5-point
scale (1= not at all, 2= a little bit, 3= somewhat, 4=moderately,

5= extremely). The threat ratio was calculated by averaging the
responses to the first two questions and dividing by the response to
the third question. A higher score meant the stressfulness of the expe-
rience exceeded their ability to cope or handle the stressor. If they
reported no stressful experience since the last check-in (86.95%),
they were presented with the following three statements that captured
overall daily stress, coping, and well-being: “I feel stressed, anxious,
overwhelmed” (daily stress), “I feel in control, coping well, on top of
things” (perceived coping), and “I feel joyful, glad, happy” (positive
emotions). Responses were recorded on the same 5-point scale.

Table 1
Participant Demographics

Characteristic

Total
Lesbian/gay
(N= 943)

Bisexual/pansexual
(N= 919)

Heterosexual
(N= 27,751)

N % N % N % N %

Gender
Male 20,437 69.01 736 78.05a 358 38.96b 19,343 69.70c

Female 9,080 30.66 187 19.83a 521 56.69b 8,372 30.17c

Neither male nor female 96 0.32 20 2.12a 40 4.35b 36 0.13c

Age
18–29 years old 3,830 12.94 188 19.94a 303 32.97b 3,339 12.03c

30–39 years old 7,553 25.52 298 31.60a 325 35.36a 6,930 24.97c

40–49 years old 8,630 29.16 231 24.50a 186 20.24b 8,213 29.60c

50–64 years old 7,561 25.54 194 20.57a 81 8.81b 7,286 26.25c

65+ years old 2,025 6.84 32 3.39a 24 2.61a 1,969 7.10c

Country
United States 19,884 67.17 634 67.23 654 71.16 18,596 67.01
United Kingdom 2,692 9.09 100 10.60a 77 8.38a 2,515 9.06a

Australia 2,410 8.14 102 10.82a 69 7.51b 2,239 8.07b

Canada 1,646 5.56 45 4.77a 54 5.88a 1,547 5.57a

India 745 2.52 3 0.32a 15 1.63b 727 2.62b

Singapore 526 1.78 16 1.70 7 0.76 503 1.81
Hong Kong 321 1.08 11 1.17a 6 0.65a 304 1.10a

New Zealand 144 0.49 0 0.00a 6 0.65a 138 0.50a

Other 1,235 4.17 32 3.39a 31 3.37a 1,172 4.22a

Education
Elementary school
(no high school)

804 2.76 18 1.91a 27 2.94a 759 2.74a

High school or GED 4,763 16.35 126 13.36a 155 16.87b 4,482 16.15b

Some college 6,815 23.40 243 25.77a 304 33.08b 6,268 22.59c

2-year degree 3,253 11.17 118 12.51a 116 12.62a 3,019 10.88a

4-year degree 7,167 24.60 235 24.92a 182 19.80b 6,750 24.32a

Graduate school 6,328 21.72 194 20.57a 131 14.25b 6,003 21.63a

Race/ethnicity
Non-Hispanic White 18,484 62.42 618 65.54a 620 67.46a 17,246 62.15b

Non-Hispanic Black 1,777 6.00 51 5.41a 32 3.48b 1,694 6.10a

Non-Hispanic Asian 2,795 9.44 75 7.95a 42 4.57b 2,678 9.65a

Hispanic/Latinx 3,128 10.56 118 12.51 98 10.66 2,912 10.49
Multiple races 2,628 8.87 46 4.88a 66 7.18b 2,516 9.07c

Other 801 2.70 35 3.71a 61 6.64b 705 2.54c

Income
Ladder Rung 1 (lowest) 599 2.27 29 3.08a 46 5.01b 524 1.89c

Ladder Rung 2 1,358 5.14 50 5.30a 94 10.23b 1,214 4.37a

Ladder Rung 3 2,932 11.09 119 12.62a 150 16.32b 2,663 9.60c

Ladder Rung 4 3,573 13.52 133 14.10a 126 13.71a 3,314 11.94a

Ladder Rung 5 4,136 15.65 130 13.79 113 12.30 3,893 14.03
Ladder Rung 6 4,045 15.31 101 10.71a 91 9.90a 3,853 13.88b

Ladder Rung 7 3,388 12.82 119 12.62a 70 7.62b 3,199 11.53a

Ladder Rung 8 2,826 10.69 85 9.01a 81 8.81a 2,660 9.59a

Ladder Rung 9 2,787 10.55 89 9.44 73 7.94 2,625 9.46
Ladder Rung 10 (highest) 784 2.97 21 2.23a 18 1.96a 745 2.68a

BMI 29.84 (M ) 6.86 (SD) 29.79a (M ) 7.72 (SD) 30.91b (M ) 8.49 (SD) 29.81a (M ) 6.76 (SD)

Note. Superscripts that are the same, that is, both “a,” indicate no significant difference between the groups, while groupings with superscripts that are different
(i.e., “a” and “b”) signify a significant difference between groups for each specific row. Rows without superscripts indicated some significant and nonsignificant
differences such that clean distinctions were not possible to label. BMI= body mass index; GED= general educational development diploma.
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In addition to the questions that were asked at every check-in, partic-
ipants were asked two questions in the evening every third day about
their daily exercise. They were asked, “Today, how much time did
you spend doing the following? Moderate physical activity (e.g.,
brisk walking, strength training, gentle swimming) and vigorous phys-
ical activity (e.g., aerobics class, jogging, running, powerwalking, team
sports)?” Responses for each category of physical activity were
recorded on a 6-point scale (1= none, 2= less than 15 min, 3= 15–
29 min, 4= 30–44 min, 5= 45–60 min, 6=more than 60 min).
Every third day during the afternoon check-in, participants were
asked to complete some items from the Everyday Discrimination
Scale (Williams et al., 1997), specifically if they experienced any unfair
treatment based on any of the following characteristics: gender, age,
religion, race/ethnicity, shade of skin color, weight, sexual orientation,
education or income level, or physical disability. Response options
were yes or no. If the participant responded yes to any of the following,
they received a score of 1; otherwise, they received a score of 0.

Results

As a preliminary step, we examined demographic differences
between lesbian/gay, bisexual/pansexual, and heterosexual partici-
pants. These analyses served as a basis for determining which vari-
ables to add as covariates in our primary analyses. We detected
differences across groups in terms of their gender, age, education,
income, and race and ethnicity. Therefore, we controlled for gender,
age, education, income, race, ethnicity, and BMI. See Table 1 and
online supplemental materials for details.
For all remaining analyses, we used multilevel modeling to account

for between-person and within-person variation. Check-ins were
nested within persons, and we used the lme4 (Bates et al., 2015) pack-
age in R.At a descriptive level, we ran null or unconditional models in
which each daily variable was the outcome measure at Level 1. A ran-
dom intercept was included but no predictors were in the model.
These results indicated that there was more between-person than
within-person variation for HR, BP, perceived coping, and positive
emotions (see the online supplemental materials for details).
Although there was more within-person than between-person varia-
tion for daily stress, threat ratio, and exercise, there was a substantial
between-person variation to suggest that between-person relationships
could be examined reliably.
As our primary question, we compared differences in the daily

measures across the three groups of people. In separate models,
each daily measure was the outcome variable at Level 1. To compare
differences between lesbian/gay and bisexual/pansexual participants,
separate dummy-coded variables for bisexual/pansexual and hetero-
sexual participants were entered uncentered at Level 2. Because the
intercept represented means for lesbian/gay participants, the coeffi-
cient for bisexual/pansexual represented the difference between
those groups. An additional model that included dummy-coded vari-
ables for bisexual/pansexual and lesbian/gay participants with an
intercept that represented heterosexual participants provided the
means to make the two remaining comparisons. In both models, addi-
tional covariates for gender, age, income, education, race/ethnicity,
and BMIwere entered at Level 2. Effect size estimates were calculated
with Cohen’s d from models that aggregated the daily measures.
As shown in Table 2, heterosexual participants had lower HR than

lesbian/gay and bisexual/pansexual participants, who did not differ
from each other. The groups did not differ in their levels of BP, threat

ratio, exercise, or unfair treatment. Heterosexuals reported lower daily
stress than bisexual/pansexual participants, and though levels of daily
stress among lesbian/gay participants fell in between, they did not dif-
fer from the other groups. Bisexual/pansexual participants reported
lower perceived coping, lower positive emotions, and higher stress
exposure than lesbian/gay and heterosexual participants who did not
differ from each other. In sum, most of the difference concerned the
well-being outcomes in which bisexual/pansexual participants fared
the worst and there were no differences between lesbian/gay and het-
erosexual participants. The only differencewe observed for the health-
relevant outcomes was HR, in which heterosexuals recorded lower
levels than the other groups who did not differ.

To unpack these findings, we ran additional analyses to shed light
on some of the nuances. First, we considered whether the observed
differences in HR, daily stress, perceived coping, positive emotions,
and stress exposure could be explained by accumulated instances of
unfair treatment. Though we did not find any significant differences
in unfair treatment between the groups, this variable could neverthe-
less serve as a potential mediator if the other relationships between
unfair treatment and the outcome variables were reasonably strong.
To examine such possibilities, we aggregated daily states of the out-
come measures and daily unfair treatment and ran mediation models
using the PROCESS function in R with 1,000 bootstrap samples to
account for nonnormal distributions. We found that the difference in
stress exposure between bisexual/pansexual and heterosexual partic-
ipants was mediated by unfair treatment, partially standardized b=
−0.04, SE= 0.02, 95% confidence interval (CI) [−0.08, −0.00].
All other differences between groups for the other outcomes were
not significantly mediated by unfair treatment.

Second, we examined whether the differences in HR were
explained by differences in vigorous exercise. That is, we considered
whether the difference in the one health outcome could be explained
by a particular health behavior. We ran the same type of mediation
analysis described above and found one significant indirect effect
when comparing lesbian/gay participants with heterosexual partici-
pants, partially standardized b=−0.01, SE= 0.01, 95% CI [−0.03,
−0.00]. Thus, the reason why heterosexual participants had lower
HR levels on average than lesbian/gay participants is because hetero-
sexual participants reported higher levels of vigorous exercise. The
indirect effects for the comparisons of the other groups were not sig-
nificant (95% CIs [−0.04, 0.07] and [−0.02, 0.02]).

Third, we considered the different sources of unfair treatment by
examining the differences in frequencies of each source individually
between the groups. Bisexual/pansexual participants (M= 0.14,
SE= 0.03) reported a higher frequency of unfair treatment regarding
their age than heterosexual participants (M= 0.11, SE= 0.03),OR=
3.66, z= 2.67, p= .008. Lesbian/gay participants (M= 0.10, SE=
0.03) did not differ from the other groups. Heterosexual participants
(M= 0.13, SE= 0.01) reported a lower frequency of unfair treatment
regarding their sexual orientation than bisexual/pansexual (M= 0.14,
SE= 0.01), OR= 12.60, z= 2.92, p= .004, and lesbian/gay partici-
pants (M= 0.15, SE= 0.01), OR= 17.82, z= 4.37, p, .001. All
other differences were not significant (all ps. .052; see the online
supplemental materials for details). Thus, in comparison to heterosex-
uals, when lesbian/gay and bisexual/pansexual participants experi-
enced unfair treatment, they perceived the treatment as due to their
sexual orientation.

Fourth, we examined how differences in each outcome across
the groups were moderated by gender. We considered differences
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between men and women only in these analyses as we were under-
powered to examine those who were nonbinary. We found signifi-
cant two-way interactions for HR between bisexual/pansexual and
lesbian/gay participants, b= 1.70, t= 2.29, p= .022, ηp

2= .002,
between lesbian/gay and heterosexual participants, b= 3.93, t=
4.36, p, .001, ηp

2= .001, and between bisexual/pansexual and
heterosexual participants, b= 1.80, t= 2.42, p= .016, ηp

2= .000.
There was a significant two-way interaction for DBP between
lesbian/gay and heterosexual participants, b= 2.63, t= 2.40,
p= .017, ηp

2= .000, and there was a significant interaction for stress
exposure between lesbian/gay and heterosexual participants, b=
−0.33, t=−2.58, p= .010, ηp

2= .000. All other interaction terms
were not significant (see the online supplemental materials for
details). Means across specific groups are presented in Figure 1.
We ran contrasts between (a) gay men and bisexual men, (b) gay
men and heterosexual men, (c) bisexual/pansexual men and hetero-
sexual men, (d) lesbian women and bisexual women, (e) lesbian
women and heterosexual women, and (f) bisexual/pansexual
women and heterosexual women. Heterosexual men had lower HR
than gay men, difference (diff)= 2.59, 95% CI [1.81, 3.70], z=
6.51, p, .001, and bisexual/pansexual men, diff= 2.28, 95% CI
[1.15, 3.40], z= 3.97, p, .001, whereas HR levels did not differ
among the different groups of women, ps. .05. Regarding DBP,
levels did not differ among the groups of men, but there were signifi-
cant differences between lesbian women and bisexual/pansexual
women, diff=−2.40, 95% CI [−4.62, −0.18], z=−2.12,
p= .034, and between lesbian women and heterosexual women,
diff=−2.85, 95% CI [−4.76, −0.94], z=−2.92, p= .004.
Regarding stress exposure, bisexual/pansexual men reported higher
stress exposure than gay men, diff=−0.04, 95% CI [−0.07,
−0.02], z=−3.80, p, .001, and heterosexual men, diff= 0.03,
95% CI [0.02, 0.05], z= 3.67, p, .001, whereas heterosexual
women reported less stress exposure than bisexual/pansexual
women, diff= 0.03, 95% CI [−4.62, −0.18], z= 3.86, p, .001,
and lesbian women, diff= 0.03, 95% CI [0.01, 0.06], z= 2.62,
p= .009.

Next, we sought to provide greater clarity in understanding how
these groups of people differ in their reactions to stress exposure.
That is, we examined how sexual orientation moderated the within-
person relationships between stress exposure (0= did not occur
since the last check-in, 1= did occur since the last check-in) and
HR and BP. Across all participants, people recorded higher HR,
b= 1.98, t= 31.38, p, .001, SBP, b= 1.46, t= 23.29, p, .001,
and DBP, b= 0.69, t= 15.22, p, .001, when something stressful
occurred since the last check-in than when nothing stressful had
occurred. However, the within-person relationships for HR, SBP,
and DBP were not moderated by sexual orientation, all ps. .058.
Similarly, we found that the within-person relationships between
physiology and stressor intensity were not moderated by sexual ori-
entation with the exception of one two-way interaction for DBP
between bisexual/pansexual and lesbian/gay participants, b= 1.20,
t= 2.33, p= .022, such that the within-person relationship between
stressor intensity and DBP was positive (but not significant) among
lesbian/gay participants, b= 0.26, t= 0.85, p= .397, whereas the
relationship was negative (but not significant) among bisexual/pan-
sexual participants, b=−0.31, t=−0.96, p= .340. While the pri-
marily nonsignificant interactions show that LGB individuals do not
react to stressors differently from heterosexuals, it is worth noting
that their reactions are neither muted nor exacerbated. We alsoT
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examined whether differences by sexual orientation might be mod-
erated by country-level differences. All interactions were not signifi-
cant (all ps. .343; see the online supplemental materials).

Discussion

The current investigation is among the first to examine sexual orien-
tation differences in the daily stress experience of adults. Leveraging a
built-in optic sensor available on smartphone devices and a large inter-
national sample, we found that LGB individuals generally demon-
strated some evidence of poorer psychological well-being and
physical health. Specifically, bisexual/pansexual adults evidenced
poorer psychological well-being and more stressors compared to les-
bian, gay, and heterosexual adults. LGB adults recorded higher HR
levels than heterosexuals. However, there was no evidence for overall
differences in perceptions of threat, unfair treatment, BP, or physical
activity. Unfair treatment mediated the relationship between sexual ori-
entation and stress for bisexual/pansexual but not lesbian/gay adults.
These findings add to the growing body of knowledge regarding

the health of LGB adults and how they navigate their daily lives in
several ways. Our study identified that bisexual/ pansexual adults
generally reported more daily stress and greater stress intensity
than heterosexual adults, even after accounting for potential demo-
graphic contributing factors. These results are in line with previous
empirical (Wardecker et al., 2022) and theoretical work (Major &
O’Brien, 2005; Meyer, 2003) indicating that individuals exposed
to stigma experience excess stress, often that which is associated
with their stigmatized social position. This is reflected in our results
identifying that the difference in stress exposure between bisexual/
pansexual and heterosexual participants was mediated by unfair
treatment. Though these effects are moderately small, they can
have important practical consequences (Milkman et al., 2021) with
stress exposure and perceived daily stress accumulating over time,
putting a strain on bisexual/pansexual adults health (Dyar et al.,
2019; Lick et al., 2013).

Bisexual/pansexual individuals also reported less positive emo-
tions and poorer daily perceived coping compared to heterosexuals.
One reasonmay be due to reduced access to psychological and social
resources necessary to effectively cope (Hatzenbuehler, Phelan, &
Link, 2013). Stigma has been found to deplete self-regulatory
resources subsequently thwarting an ability to effectively manage
emotions and ability to cope well (Hatzenbuehler et al., 2009).
Stigma also might limit access to emotion regulation strategies and
contribute to a lack of emotion awareness among sexual minorities
(Pachankis et al., 2015) which may have impacted differences in
positive affect. Considering that positive affect has the potential
for improving psychological well-being and enhance physical health
(Pressman et al., 2019), future work should consider interventions
aimed at facilitating positive affect in an effort to improve the health
of LGB people. The chronicity of stigma can also lead to social iso-
lation and exhaust long-standing social resources used to effectively
cope with stressors by overburdening sources of support (Kaniasty
& Norris, 1993). Despite differences in perceived coping, bisex-
ual/pansexual adults did not perceive more threat appraisals than het-
erosexuals which is noteworthy considering that they reported
greater stress. Given the chronicity of stigma, bisexual/pansexual
adults may have developed a sense of mastery insofar as they may
be unthreatened by stressors they know they can handle. Though
more empirical work is necessary, these results provide important
points for future research.

It is important to acknowledge that bisexual/pansexual people
also fared worse than lesbian/gay people with respect to perceived
coping, psychological well-being, and stress exposure, while les-
bian/gay people did not differ from heterosexuals across these affec-
tive domains. When considering differences among LGB people,
these results are in line with mounting evidence that bisexual/pan-
sexual people report stigma and hostility from both heterosexual
and lesbian/gay people due to their sexual orientation (Brewster &
Moradi, 2010). This hostility leads bisexual/pansexual people to
be less open and more likely to conceal their sexual orientation

Figure 1
Significant Gender by Sexual Orientation Interactions

Note. Error bars represent 1 SE above and below the mean within each group. Means are estimated controlling for income, education, BMI, and race and
ethnicity. BMI= body mass index.
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compared to lesbian/gay people and have a weaker sense of connec-
tion to the LGB community (Chan et al., 2020), depriving them of
access to crucial social resources to cope with stress that are only
accessible to individuals who identify and participate in their commu-
nity (Crocker & Major, 1989). In contrast, it is notable that no differ-
ences emerged between lesbian/gay and heterosexual people. This is
not to indicate that lesbian/gay people did not experience stress or
stigma in our sample, evidenced by their attributing unfair treatment
to sexual orientation. Rather, lesbian/gay people may have developed
adaptive responses brought on by a history of stigma-related stress
making them resilient to future stressors (Kwon, 2013). There is a
growing body of research identifying unique personal and collective
strengths allowing gay/lesbian people to thrive in the face of social
adversity. For instance, when lesbian/gay people are fully supported
and connected to their community, they develop a sense of identity
pride which has positive downstream consequences for their health
(Perrin et al., 2020). Though additional work in this area is necessary,
the results of this study highlight those most at risk for negative con-
sequences of stress and also the resilience of LGB people.
Our results show that LGB adults also demonstrated overall higher

HR but not BP compared to heterosexuals. When examining these
physiological indices by gender, we identified that elevated HR
was specific to bisexual/pansexual and gay men compared to hetero-
sexual men. In linewith prior work and the results of this study, these
differences may partly be explained by engaging in vigorous exer-
cise, which has been shown to result in lower HR (Reimers et al.,
2018). That we failed to find any differences in HR among
women parallels previous research (Hatzenbuehler, McLaughlin,
& Slopen, 2013) but stands in contrast to lesbian women recording
lower DBP in our sample. Additional work is necessary to under-
stand the unique factors that may protect bisexual/pansexual and les-
bian women from poor physiological functioning.
It is striking that physiological responses to stress exposure did not

differ by sexual orientation. That is, all participants responded with
elevated HR and BP in response to a stressful event and that this
within-person response to daily stress did not differ by sexual orienta-
tion. This work stands in contrast to previous work (Juster et al., 2019)
demonstrating elevated HR and BP response to acute laboratory stress
among LGB individuals compared to heterosexuals; however, these
results indicated differential responses by gender suggesting the
stress-physiological link may differ by gender. Another possibility
for the divergence from prior work is that stressors experienced in
daily life may differ from those elicited in laboratory settings, and
daily stressors may elicit less robust cardiovascular responses com-
pared to the social evaluative nature of laboratory-based stressors
(Weber et al., 2022). Future work should continue to assess and com-
pare types of stressors and their subsequent responses when captured
in laboratory settings versus daily life.
These results should be considered in light of its limitations. First,

the characteristics of the sample limit the generality of the results.
The sample skewed toward youngerWhite men with an eligible smart-
phone.While the international sample of the current study helps tomit-
igate some concerns, the sample was limited to English-speaking
participants and predominately those from the Northern Hemisphere.
Future work should continue to be conducted on diverse samples.
Second, this study required participants to “check-in” on their
phone, requiring them to stop their current activities. This on-demand
feature of the study makes it possible that participants may not have
checked in when stress was high, constraining our ability to fully

capture the variables of interest. As “wearable” devices allowing for
continuous assessment of physiology becomemore common, this lim-
itation will be more addressable. Third, some itemswere prompted less
frequently than others (e.g., exercise), making it possible that some
experiences were not captured because of timing. This precludes our
ability to fully assess some experiences. Lastly, we did not assess for
the degree of “outness” or “community connection” of LGB partici-
pants. Individuals who are more “out” about their sexual orientation
may be at increased risk of experiencing interpersonal rejection
based on their sexual identity subsequently impacting their perception
and response to these experiences (Trujillo & Mendes, 2021).
Additionally, LGB adults who are more connected to the LGB com-
munity may be uniquely poised to access resources that may buffer
against stress. Future research should explore and/or account for
these constructs and the impact they may have on the daily experiences
of sexual minorities.

In sum, using a digital platform we examined almost 30,000 peo-
ple with more than 300,000 check-ins to assess stress, emotion, and
physiology in their daily lives. We observed that those who identi-
fied as bisexual/pansexual compared to lesbian/gay and heterosexual
adults reported more stress exposure, greater daily stress intensity,
lower coping resources, and less positive emotion. Both bisexual/
pansexual and lesbian/gay adults recorded higher average HR.
Though not all indicators showed differences by sexual orientation,
notably BP levels were not different. These findings provide some
insight into how stigmatization may accumulate over time to contrib-
ute to poor health.

Resumen

Objetivo: Se cree que la estigmatización contribuye a las dispari-
dades de salud que experimentan adultos gays, lesbianas, y bisex-
uales (LGB, por sus siglas en inglés). Sin embargo, pocos
estudios han examinado cómo el estigma moldea la percepción y
la respuesta al estrés diario según el grupo de orientación sexual,
un importante mecanismo potencial por el cual el estigma afecta la
salud. Este estudio examinó las respuestas al estrés diario y al bien-
estar según la orientación sexual. Métodos: Adultos gays/lesbianas
(N= 943), bisexuales/pansexuales (N= 919) y heterosexuales
(N= 27,751) se autoseleccionaron para participar en un estudio de
la EMA de 21 días utilizando una plataforma digital en teléfonos
inteligentes elegibles que tenían un sensor óptico integrado para
medir respuestas fisiológicas. Se incitó a los participantes tres
veces al día que proporcionaran percepciones sobre el estrés, el bien-
estar psicológico, la presión arterial, la frecuencia cardíaca y los
comportamientos de salud recientes. Resultados: Los adultos bisex-
uales/pansexuales informaron más eventos estresantes, mayores
percepciones de estrés, peor afrontamiento y emociones menos
positivas en comparación con los adultos gays/lesbianas y heterosex-
uales. Los adultos bisexuales/pansexuales y lesbianas/gays regis-
traron una frecuencia cardíaca más alta en comparación con los
adultos heterosexuales. No se observaron diferencias en la presión
arterial, las percepciones de amenaza o el trato injusto. El trato
injusto medió la relación entre la orientación sexual y el estrés
para los adultos bisexuales/pansexuales, pero no para los adultos
gays/lesbianas. Conclusiones: El estigma tiene el potencial de mol-
dear las percepciones de estrés, el bienestar psicológico y los marca-
dores de salud física de los adultos LGB. A pesar de varios índices
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de mala salud, los adultos LGB demuestran algunos elementos de
resiliencia psicológica y física que pueden tener efectos en la
salud a largo plazo.
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