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Chronic pain amongU.S. sexualminority adults who
identify as gay, lesbian, bisexual, or
“something else”
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Abstract
This study assesses chronic pain prevalence among sexual minority U.S. adults who self-identify as gay/lesbian, bisexual, or
“something else,” and examines the role of select covariates in the observed patterns. Analyses are based on 2013 to 2018waves of
the National Health Interview Survey, a leading cross-sectional survey representative of the U.S. population. General chronic pain
and chronic pain in 31 sites among adults aged 18 to 64 years (N5 134,266 and 95,675, respectively) are analyzed using robust
Poisson regression and nonlinear decomposition; covariates include demographic, socioeconomic, healthcare, and psychological
distress measures. We find large disparities for both pain outcomes. Americans who self-identify as bisexual or “something else”
have the highest general chronic pain prevalence (23.7% and 27.0%, respectively), compared with 21.7% among gay/lesbian and
17.2% straight adults. For pain in 31 sites, disparities are even larger: Age-adjusted prevalence is over twice as high among adults
who self-identify as bisexual or “something else” and 50% higher among gay/lesbian, compared with straight adults. Psychological
distress is themost salient correlate of the disparities, whereas socioeconomic status and healthcare variables explain only amodest
proportion. Findings thus indicate that even in an era of meaningful social and political advances, sexual minority American adults
have significantly more chronic pain than their straight counterparts. We call for data collection efforts to include information on
perceived discrimination, prejudice, and stigma as potential key upstream factors that drive pain disparities among members of
these minoritized groups.
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1. Introduction

Despite strong scholarly and public health interest in social
disparities in pain, information about pain prevalence among
sexual minority groups is largely absent. (We use the term “sexual
minority” rather than “sexual minoritized” to follow precedent in
up-to-date scholarship. However, it is important to note that
minorities—whether sexual or other, such as racial/ethnic—are
minorities because they are “minoritized,” ie, marginalized and
disenfranchised by social forces.) This is a critical gap. Sexual

minority adults comprise over 7%, or over 18 million, American
adults.38

More importantly, despite meaningful social and political
advances15,28 and greater public acceptance,45 sexual minority
adults continue to experience stigma through negative stereotypes,
prejudice, discrimination, and violence.1,53,70 Indeed, there is
evidence that the stigma and social exclusion not only persist but
may be increasing, perhaps partly as a backlash to sociolegal
victories and partly because of the increasing political hyperpolar-
ization of the United States in recent decades.21,48,56 Correspond-
ingly, sexualminority adults continue to strugglewithworse physical
and mental health than straight adults,33,45,46,60,67 and worryingly,
these disparities appear to be largest in younger cohorts.8,46,51

Although all these factors (stigma, poor physical health, and poor
mental health) are known as important correlates of chronic
pain,3,17,74 there are no population-based national analyses of
chronic pain among U.S. sexual minority adults.

Some studies examined the association between sexual identity
and pain among adolescents and young adults,40,55,65 older
adults,23 or California residents.10 They found that sexual minority
adults have higher or sometimes comparable prevalence of pain or
painful conditions. We are aware of a single study that examined a
representative sample of U.S. adults; it focused solely on headache,
which was found to be higher among sexual minority adults.31

Not only are these studies few in number, but they often merge
unique sexual identity categories into a single group, potentially
obscuring important within-group differences.67 Particularly little is
known about pain in bisexual adults,16 the most common
sexual minority identity56 and the one with the worst health
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outcomes.24,38,46,67 Small sample sizes are also common: Studies
often include only a few dozen respondents per sexual minority
category, limiting statistical power and reliability of results. Finally,
little attention has been paid to the identification of key covariates
that could account for observed differences across groups.

Our study overcomes these limitations to provide the first
comprehensive overview of chronic pain across sexual identity
categories. We determine the prevalence of 2 chronic pain
outcomes among adults aged 18 to 64 years who identify as
straight, gay/lesbian, bisexual, or “something else,” using the
largest nationally representative up-to-date health survey. We
examine the pain disparities net of key covariates known to affect
pain levels in the population, including demographic, socioeco-
nomic, health-behavioral, and psychological factors.26,85 We
present findings in absolute and relative terms to offer a full picture
of the disparities. In the discussion, we articulate steps necessary
to better understand the sources of pain disadvantage among
sexual minority adults.

2. Methods

2.1. Data

Data are from the National Health Interview Survey (NHIS)
harmonized by Integrated Public Use Microdata Series (IPUMS),4

available at https://nhis.ipums.org/nhis/. The NHIS is a large
nationally representative cross-sectional health survey, con-
ducted by U.S. Census Bureau on behalf of the National Center
for Health Statistics (NCHS).57 The NHIS is considered a “gold-
standard”18 survey for its quality and sample size; it is the primary
source of information on the U.S. noninstitutionalized civilian
population. The survey uses a complex multistage area proba-
bility household sample design and oversamples respondents
from understudied population groups including Black and
Hispanic adults. Census interviewers conduct face-to-face
interviews continuously throughout the year and collect data on
a wide range of health topics.

We pooled data collected in the 2013 to 2018waves tomaximize
sample sizes. 2013 was the first year when the NHIS asked about
the respondents’ sexual identity; 2018 was the last year before a
major redesign that precludes merging later survey years.34

Wedefined the analytic sample as adults aged18 to 64 yearswho
answered the questionnaire themselves (as opposed to having a
proxy provides answers, rare in this age range) andwhowere asked
about their sexual identity (about 1% was not asked, typically
because the interview was cut short before this question was
posed). This definition included 135,962 respondents. Of those,
1571 (1.1%) did not report their sexual identity and were omitted
from the analysis. Questions about site-specific chronic pain were
asked of all respondents. Only 125 (,0.1%) responses were
missing, yielding an analytic sample size of 134,266. Questions
about general chronic pain were asked of a random subsample of
respondents, an approach that theNHISuses to reduce respondent
burden. Between 2013 and 2018, the question was posed to
95,795 of those in our sample definition, among whom 120 (0.1%)
did not provide valid answers, yielding an analytic sample with
95,675 respondents for the general chronic pain analyses.

2.2. Variables

2.2.1. Sexual identity

This key predictor was assessed with the question “Which of the
following best represents how you think of yourself?” Respondents
were presented with 6 options: “lesbian or gay,” “straight, that is,

not lesbian or gay,” “bisexual,” “something else,” “I don’t know the
answer,” and “refused.” We retained the first 4 and excluded the 2
latter categories from our analyses based on the following
considerations. The NCHS conducted extensive tests of the
wording and options for this survey item during its development
phase52 and the first 2 years of its use12,18; these tests included an
analysis of in-depth follow-up questions. For instance, respon-
dents who selected “something else” were asked “by something
else, do youmean that…” These probes showed that over 90% of
respondents who selected “something else” were in fact members
of sexual minority groups, for instance, queer, pansexual, trans-
gender, or “in the process of figuring out their sexuality,” in contrast
to only about 20% of those who selected “I don’t know the
answer.”18 Based on these findings, we consider our operation-
alization to be the optimal approach for delineating sexual minority
and straight-identified respondents.

2.2.2. Pain

We constructed 2 indicators of pain: chronic pain in 31 sites and
general chronic pain.We analyze bothmeasures of pain based on
evidence that disparities may differ across pain definitions81;
descriptives are shown in Table 1.
(1) Chronic pain in 31 sites was created from questions about

pain in 5 anatomical sites. The NHIS asked about these 5 sites
because they are the most common and/or disabling types of
pain.27,64 Respondents were asked: “During the past 3
months, did you have [low back pain, neck pain, severe
headache or migraine, or facial or jaw ache or pain]?” In
addition, to measure joint pain, respondents were first asked
whether they had “any symptoms of pain, aching, or stiffness
in or around a joint during the past 30 days,” and those who
said yes were then asked whether the onset was at least 3
months prior. For consistent time horizon across all 5
measures, we used a positive response to this follow-up joint
pain question as an indicator of chronic joint pain. Thus, any
respondent could report experiencing chronic pain in 0 to 5
sites (51% had pain in none of the queried sites; 24% had pain
in 1 site; 13% had pain in 2 sites; 7% had pain in 3 sites; 3%
had pain in 4 sites; and 1% reported pain in all 5 sites). We
dichotomized the number as 0 to 2 vs 3 to 5 sites following
precedent.81

(2) General chronic pain was assessed with a single question “In
the past […] months, how often did you have pain?Would you
say never, some days, most days, or every day?” In 2013,
2014, 2015, and 2018, the questionwas askedwith respect to
the “past 3 months.” In 2016 and 2017, the question was with
respect to the “past 6 months.” We combined the information
from all 6 waves following prior findings that population pain
prevalence does not differ between these 2 time horizons.81

Following established precedent,61 we dichotomized this
measure as never or some days vs most or every day.
Missingness on the individual questions that were used to

construct the 2 pain outcomes was low. For the 6 site-specific
pain items (5 sites, but the joint pain comprised 2 questions),
missingness ranged from 36 respondents (0.01%) failing to
answer whether their joint pain started more than 3 months ago
up to 48 respondents (0.04%) not answering the item about low
back pain. Altogether, 134,266 respondents (99.91%) answered
all 6 questions and thuswere included in the analysis. The chronic
pain question was answered by 95,795 (99.75%) respondents.

Correlations among the 5 sites range from 0.18 between
migraine and joint pain to 0.42 between low back and neck pain
(tetrachoric correlations, more appropriate for dichotomous
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indicators, range from 0.32 to 0.68). This indicates that respon-
dents who report pain at one site are more likely to report pain at
other sites, as expected,27 but each of the sites also brings
independent information to the analyses. The correlation between
the 2 pain outcomes—chronic pain in 31 sites and general chronic
pain—was 0.43 (tetrachoric correlation was 0.70). This correlation
is high enough to serve as evidence of concurrent validity for each
measure; at the same time, it is low enough to justify analyzing each
measure separately because each captures a unique dimension of
the respondents’ pain experience.

2.2.3. Covariates

Table 2 shows the categories for all covariates and their
distribution at a glance.
(1) Basic demographics: All regression and decomposition

models (Tables 3 and 4) include basic demographics: age,
age squared, sex, and year. Age is centered about 45 years
and specified in decades for regression models. It is scaled to
a 0 to 1 range in decomposition analyses. Age squared
captures potential nonlinearities26,82 in the age–pain associ-
ation. The NHIS assessed sex dichotomously: Respondents
could self-identify as “male” or “female,” with no additional
options given or allowed. The NHIS asked no questions about
gender such as identifying as transgender vs cisgender. Year
of interview is included as continuous to control for secular
changes in pain,82,86 as well as in the social and legal
landscape for members of sexual minority groups,13,73

between 2013 and 2018.
(2) Additional demographic covariates are race/ethnicity, region

of residence, immigrant status, language of interview, marital
status, and having children at home. Race/ethnicity com-
bines racial and Hispanic ethnicity self-identifications.
Respondents who identified as Hispanic were categorized
as such. Respondents who identified as not Hispanic were
categorized by the NCHS as White (reference), Black,
American Indian/Alaskan Native (AIAN), Asian, “multiple
race,” and “others.” Region of residence was classified as
Northeast (reference), North Central/Midwest, South, and
West. Immigrant status was coded as U.S. born (reference),
foreign born and at least 15 years in the United States, and

foreign born and 0 to 14 years in the United States. Language
of interview was dichotomized as English (reference) or
others. Marital status was coded as married (reference),
previously married, and never married. Finally, respondents
reported whether they had children younger than 18 years at
home; we categorized the answer as none (reference), 1
child, and 2 or more children.

(3) Socioeconomic characteristics include educational attain-
ment, household income, home ownership as a measure of
long-term economic stability,71 and employment status.
Education is categorized as less than high school or a
General Educational Development (GED) diploma, high
school diploma, some college but no postsecondary degree,
associate degree, bachelor’s degree (reference), and mas-
ter’s or higher degree. General Educational Development
earners were included with the lowest education category
based on prior research.80 Household income was catego-
rized by the NCHS as $0 to 34,999, $35,000 to 74,999,
$75,000 to 99,999, and $100,000 or more (reference). Home
ownership is coded as owning a home (reference), renting, or
other arrangement. Finally, employment status is a di-
chotomous measure of being employed (reference) or not
employed.

(4) Health behaviors comprise smoking, body mass index (BMI)
as a proxy for diet-related behaviors, alcohol use, physical
activity, and sleep duration. Smoking was categorized as
never, former, and current. Body mass index was calculated
by the NCHS from self-reported height and weight. We
categorized it as ,18.5, 18.5 to 24.9 (reference), 25 to 29.9,
30 to 34.9, 35 to 39.9, and 40 or higher. Alcohol use was
classified as never, former, current moderate (reference), and
excessive use, which combines binge and heavy drinking.19

Physical activity was constructed from responses to a set of
questions about the frequency and duration of moderate and
vigorous exercise and coded as a dichotomous covariate that
captured whether a respondent met federal physical activity
guidelines (reference) or not. The threshold to meet the
guidelines is 150 minutes per week of moderate activity or 75
minutes of vigorous exercise.72 Sleep duration was classified
as normal (reference, 7-8 hours), short (,7 hours), or long (.8
hours).

Table 1

Pain prevalence levels and differences by sexual identity.

Pain prevalence levels Pain prevalence differences Respondent N and %

Prevalence 95% CI Percentage-point difference* Relative difference* No. of respondents† Weighted percentage†

Panel A. Pain in 31 sites

Straight 11.5 (11.3, 11.7) — — 129,426 96.65

Gay/lesbian 16.1 (14.3, 18.1) 4.6 1.40‡ (1.26, 1.56) 2743 1.86

Bisexual 20.1 (17.6, 22.8) 8.6 1.75‡ (1.53, 1.99) 1595 1.14

“Something else” 22.9 (18.2, 28.3) 11.4 1.99‡ (1.60, 2.46) 502 0.35

Panel B. Chronic pain

Straight 17.2 (16.9, 17.5) — — 92,062 96.60

Gay/lesbian 21.7 (19.3, 24.4) 4.5 1.26‡ (1.12, 1.41) 2006 1.92

Bisexual 23.7 (20.8, 26.9) 6.5 1.38‡ (1.21, 1.56) 1210 1.14

“Something else” 27.0 (21.8, 32.9) 9.8 1.57‡ (1.28, 1.91) 397 0.35

NHIS 2013 to 2018, U.S. adults age 18 to 64 years. N5 134,266 for pain in 31 sites and N5 95,675 for chronic pain. The overall weighted prevalence was 11.7% (11.5, 11.9) for pain in 31 sites and 17.4% (17.1, 17.7) for

chronic pain. “Something else” was the actual verbatim terminology used on the NHIS; it captures other non–heterosexual-identified adults. More information about the design of the sexual identity question is available

elsewhere.52

* Relative to straight respondents: Percentage-point difference is just the arithmetic difference in prevalence levels; the relative difference is a prevalence ratio obtained from the complex survey-adjusted (modified/robust)

bivariate Poisson model of each outcome as a function of sexual identity.

† The number of respondents is the raw count of respondents in the sample with valid information, that is, number used in analyses; the weighted percentage corresponds to the distribution of the groups in the population

(target population of the NHIS, which is noninstitutionalized U.S. adults).

‡ P , 0.001.

N, number of respondents or sample size; NHIS, National Health Interview Survey.
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Table 2

Characteristics of the target population by sexual identity.

Sexual identity

Straight Gay/lesbian Bisexual “Something else”

Age—mean (SD) 40.9 (13.5) 39.6 (13.2) 31.9 (12.2) 34.7 (14.2)

Female 50.8 45.8 71.7 56.8

Race/ethnic identity

White 61.7 63.1 66.3 56.0

Black 12.1 12.8 10.7 15.5

Hispanic 17.6 16.9 15.4 16.7

Asian 6.1 3.1 3.6 3.8

American Indian/Alaska Native 0.7 0.9 0.8 1.3

Multiracial 1.6 3.1 3.1 6.1

DK 0.2 0.1 0.1 0.6

Region of residence

Northeast 17.2 18.0 15.9 19.2

North Central/Midwest 22.5 18.7 23.7 20.3

South 36.6 36.3 32.4 30.3

West 23.7 27.0 28.0 30.2

Immigrant status

U.S. born 80.1 89.0 89.0 85.7

In US 151 y 12.3 7.1 5.5 8.5

In US 0-14 y 7.3 3.8 5.5 5.1

DK 0.3 0.0 0.0 0.6

Language of interview

English 93.2 97.2 96.7 95.7

Others 6.8 2.8 3.3 4.3

Marital status

Married 53.7 23.1 21.0 18.2

Previously married 15.1 9.8 15.1 14.2

Never married 31.0 66.8 63.4 67.5

DK 0.2 0.3 0.5 0.1

Children at home

No children 54.5 86.5 73.6 82.3

One child 18.5 7.3 14.3 7.2

Two or more 27.1 6.2 12.1 10.6

Educational attainment

Less than high school 14.2 8.8 15.4 15.5

High school 21.1 15.7 19.5 18.2

Some college 20.1 21.3 27.5 27.3

Associate degree 11.8 11.4 9.4 12.4

Bachelor’s degree 21.2 25.5 18.6 19.8

Master’s degree or higher 11.3 17.0 9.5 6.9

DK 0.3 0.2 0.0 0.0

Household income

$0-34,999 24.8 29.7 42.4 42.0

$35,000-74,999 27.3 26.6 25.4 29.3

$75,000-99,999 12.3 11.6 8.8 8.1

$100,0001 28.1 27.4 18.5 11.9

DK 7.5 4.6 4.8 8.7

Home ownership

Owns 62.5 52.4 38.8 41.2

Rents 35.2 45.2 56.3 53.8

Others 2.3 2.4 4.9 5.0

Employment status

Employed 73.2 75.1 67.0 64.1

Not employed 26.7 24.9 33.0 35.9

DK 0.0 0.0 0.0 0.0

Smoking status

Never 65.0 55.9 59.0 60.6

Former 18.0 21.2 18.1 15.0

Current 16.9 22.7 22.9 24.4

DK 0.1 0.3 0.0 0.0

(continued on next page)
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(5) Healthcare experiences are captured with 2 variables:
satisfaction with care and where the respondent gets medical

care when sick. Satisfaction with health care was coded as

very satisfied (reference), somewhat satisfied, very or some-

what dissatisfied, and having had no care in the prior 12

months. The place of care included doctor’s office (reference),

clinic or health center, hospital, and other or no usual place.
(6) Psychological distress was assessed with the widely used K6

scale, well validated in population studies.41 The measure is

based on 6 items about the frequency of having felt sad,

nervous, restless, hopeless, worthless, or like everything was

an effort over the past month. We categorized the distress

scale that ranged from 0 to 24 points using cutpoints

suggested in prior studies42,63: 0 to 4 for low (reference), 5

to 12 for moderate, and 13 to 24 for severe distress.

2.3. Approach

We first estimated the prevalence of the 2 pain measures across
sexual identity categories (Table 1). The table shows estimated
weighted prevalences with 95% confidence intervals, the number
of respondents in each sexual identity category, and their
percentage distribution in the population. We also summarized
the difference between each sexual minority group vs straight
adults in absolute terms as percentage-point differences and in
relative terms as prevalence ratios (PRs) with associated 95%
confidence intervals. The prevalence ratios are estimated from
bivariate (unadjusted) robust Poisson models. The robust
(modified) Poisson models are optimal for dichotomous out-
comes. We prefer them over the widely used logistic model
because the latter yields odds ratios, which have somewhat
nonintuitive interpretation, whereas the modified Poisson

Table 2 (continued)

Sexual identity

Straight Gay/lesbian Bisexual “Something else”

BMI

,18.5 1.7 2.4 2.4 2.2

18.5-24.9 33.0 35.7 34.8 41.5

25-29.9 33.0 29.6 25.1 27.0

30-34.9 17.5 16.6 17.0 14.8

35-39.9 7.3 7.9 9.3 5.2

$40 4.9 6.5 9.8 7.3

DK 2.6 1.1 1.8 2.0

Alcohol use

Never 18.9 10.6 16.7 18.7

Former 11.2 9.7 6.1 12.4

Moderate 39.9 40.6 31.9 33.9

Excessive 29.2 38.4 45.2 34.6

DK 0.7 0.7 0.2 0.4

Physical activity

Adequate activity 51.4 54.1 53.9 52.6

Low, inadequate activity 45.4 42.7 43.6 44.0

DK 3.2 3.1 2.5 3.3

Sleep duration

Normal (7-8 h) 59.9 58.9 51.0 46.2

Short (,7 h) 33.4 33.7 38.8 42.4

Long (.8 h) 6.2 6.7 9.9 10.9

DK 0.5 0.7 0.2 0.5

Satisfaction with health care, past 12 mo

Very satisfied 56.8 58.6 50.7 42.8

Somewhat satisfied 24.6 25.1 28.9 27.4

Very/somewhat dissatisfied 5.3 5.5 8.0 8.4

Had no care in prior 12 mo 13.2 10.8 12.1 21.1

DK 0.2 0.1 0.3 0.3

Where usually gets care when sick

Doctor’s office 59.2 61.1 46.9 43.2

Clinic/health center 20.6 18.3 24.7 26.3

Hospital 2.2 3.0 4.1 2.7

Others/has no usual place 17.9 17.5 24.2 27.8

DK 0.0 0.0 0.1 0.0

Psychological distress

Low 78.3 68.7 51.1 42.3

Moderate 17.6 24.6 36.5 42.8

Severe 3.5 6.2 12.2 14.1

DK 0.6 0.5 0.2 0.8

NHIS 2013 to 2018, U.S. adults age 18 to 64 years. N5 134,347 includes all adults who have at least one nonmissing pain outcome. The numbers are percentage of total within each group for all variables except for age

wheremeans and SDs are shown. “Something else” was the actual verbatim terminology used on the NHIS; it captures other non–heterosexual-identified adults. More information about the design of the sexual identity question

is available elsewhere.52 All variables differ significantly across the 4 groups (P , 0.001) except low physical activity, which is statistically comparable across the groups.

BMI, body mass index; DK, don’t know, refused, or was not ascertained; NHIS, National Health Interview Survey.
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regressions estimate prevalence ratios, which are easy to
communicate to experts and nonspecialists alike.2,68

We then visualized pain prevalence in each sexual identity
group across age (Fig. 1). We used semiparametric models of
each pain outcome as a function of flexibly specified age and
linearly specified year and sex. More information on this approach
and its implementation in Stata through the plreg function is
readily available.47,76,84

Next, we used 2 approaches to examine the role of covariates
(the distribution of which is summarized in Table 2) in the sexual
identity disparities in pain: adjusted Poisson regression m odel
and nonlinear decomposition. First, robust Poisson models were
estimated for each painmeasure, net of the basic covariate group
that comprised age, age squared, sex, and year in model 1, and a
fully adjustedmodel 2 (Table 3 shows abbreviated estimates only
for the sexual identity group differences; Supplemental Table S1
shows complete results, available at http://links.lww.com/PAIN/
B796).

Second, Oaxaca–Blinder style nonlinear decomposition
allowed us to assess the proportion of the observed gap in pain
between straight vs sexual minority adults that is linked to
differences in the distribution of covariates or to covariate effects
(Table 4). Specifically, the approach quantifies the difference in
the outcome (pain) between 2 groups (straight vs sexual minority)
and then decomposes this difference into part linked to
population characteristics (compositional changes) and coeffi-
cient effects (unexplained) part.5,59 We used the mvdcmp
extension in Stata for nonlinear decomposition,62 combined with
a utility for grouping individual covariates for detailed decompo-
sition, mvdcmpgroup (Powers, PhD, 2020, personal

communication). The effects for categorical variables in this
approach are normalized as deviations from a grandmean, which
enables the calculation of effects for all levels and yields results
that are the same regardless of which level is the omitted
reference category.37 This approach thus yields easily under-
stood results in terms of percentage of the observed difference in
pain that is linked to compositional differences or effect sizes of
included coefficients.

A disadvantage of the Oaxaca–Blinder style decomposition is
that it only allows comparison of 2 groups at a time. We thus had
to combine all sexual minority groups into one, obscuring
potential differences across them. To overcome this weakness,
we conducted a supplemental analysis using the Karlson–Holm–
Breen (KHB) decomposition method.9,39 The KHB decomposi-
tion estimates the proportion of observed sexual identity
disparities mediated by each covariate set within a generalized
linear modeling framework. Themain strength of the KHB is that it
allows separate examination of each of the 3 sexual identity
categories; a limitation is that it does not explore the differential
effects of covariates (the “unexplained” part in Oaxaca–Blinder).
Thus, the KHB supplemental analysis provides a useful comple-
mentary perspective on the role of considered covariates in
sexual identity group disparities (Supplemental Table S2, avail-
able at http://links.lww.com/PAIN/B796).

Finally, we visualized pain prevalence for each pain outcome in
each sexual identity group. We calculated and graphed average
predicted probabilities78 from basic-adjusted and fully adjusted
models using Stata’s margins and coefplot functions (Fig. 2). All
analyses are conducted in Stata 17 and use appropriate sampling
weights.

We conducted numerous auxiliary checks to assess the
robustness of our findings to different analytic decisions.
Overall, we found the results to be stable across variable,
model, and sample specifications, such as defining the age as
181 or 251 years or estimating the models using logistic
regression models. Of particular interest, we estimated
models of 14 additional pain measures. The findings are in
Supplemental Table S3, available at http://links.lww.com/PAIN/
B796. Models 1 and 2 focus on alternative operationalizations of
site-specific pain (number of pain sites and pain in any site);
models 3 to 7 focus on the 5 individual pain sites (facial/jaw pain,

Figure 1. Pain prevalence across age by sexual identity. NHIS 2013 to 2018,
U.S. adults age 18 to 64 years. Figures visualize findings from semiparametric
models of each pain measure with a flexible specification for age, net of sex,
and year of interview. Pain in 31 sites is shown in PANEL A and chronic pain in
PANEL B. NHIS, National Health Interview Survey.

Table 3

Pain prevalence ratios for sexual minority adults, different

covariate sets.

Model 1 Model 2

Panel A. Pain in 31 sites

Sexual identity (straight)

Gay/lesbian 1.47* (1.32, 1.64) 1.23* (1.11, 1.36)

Bisexual 2.05* (1.80, 2.34) 1.23* (1.09, 1.39)

“Something else” 2.33* (1.88, 2.88) 1.42* (1.17, 1.73)

Panel B. Chronic pain

Sexual identity (straight)

Gay/lesbian 1.33* (1.19, 1.49) 1.17† (1.06, 1.30)

Bisexual 1.88* (1.66, 2.14) 1.25* (1.11, 1.41)

“Something else” 1.89* (1.58, 2.26) 1.31† (1.10, 1.54)

* P , 0.001.

† P , 0.01.

NHIS 2013 to 2018, U.S. adults age 18 to 64 years. N5 134,266 for pain in 31 sites and N5 95,675 for

chronic pain in both models. “Something else” was the actual verbatim terminology used on the NHIS; it

captures other non–heterosexual-identified adults. More information about the design of the sexual identity

question is available elsewhere.52 Complex survey-adjusted (modified/robust) Poisson models of 2 pain

outcomes. Model 1 adjusts for age, age squared, sex, and year. Model 2 adjusts for all covariates. Complete

results with prevalence ratios for all covariates are shown in Supplemental Table S1, available at http://links.

lww.com/PAIN/B796.
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migraine/headache, joint pain, low back pain, and neck pain).
Models 8 and 9 use data from 2013, 2014, 2015, and 2018,
when general chronic pain was assessed using the 3-month
horizon (not combining it with the 6-month horizon that was
asked in 2016 and 2017); in addition, respondents in these
waves were asked about pain severity, where severe pain is
defined as having “a lot of pain” as opposed to “little” or “in
between.” Models 10 and 11 use data from 2016 to 2017, from

which 2 different measures were defined: chronic pain with only
the 6-month horizon and high-impact pain, defined as pain that
limited life or work activities on most days or every day as
opposed to never or some days. Finally, models 12 to 14 were
estimated using data collected in 2019 and 2020. Because of
significant changes in sampling design and data collection
procedures,35 combining 20191 with prior waves is not
recommended. We estimated models of general chronic pain,

Table 4

Decomposition of pain difference between straight and sexual minority adults.

Composition Unexplained/coefficients

Panel A. Pain in 31 sites (total difference

6.20***, 95% CI 5.17, 7.22)

Overall decomposition 2.52*** (1.46, 3.59) 40.7% 3.67*** (2.25, 5.09) 59.3%

Detailed decomposition

Age 21.16*** (21.67, 20.66) 218.7% 20.06 (21.11, 0.98) 21.0%

Demographics 21.76* (23.39, 20.13) 228.4% 21.19 (23.31, 0.92) 219.3%

Socioeconomic status 0.47 (20.17, 1.12) 7.7% 20.25 (21.11, 0.61) 24.0%

Health care 0.27** (0.10, 0.43) 4.3% 0.06 (20.68, 0.82) 1.0%

Health behaviors 0.60* (0.10, 1.09) 9.7% 1.47 (21.96, 4.90) 23.4%

Psychological distress 3.83*** (3.01, 4.65) 61.8% 0.17 (20.73, 1.07) 2.7%

Panel B. Chronic pain (total difference 6.19***,

95% CI 5.00, 7.37)

Overall decomposition 2.78*** (1.57, 3.99) 44.9% 3.41*** (1.78, 5.03) 55.1%

Detailed decomposition

Age 21.21*** (21.72, 20.52) 218.1% 20.52 (21.75, 0.71) 28.5%

Demographics 21.51 (23.34, 0.31) 224.5% 21.76 (21.76, 0.71) 228.5%

Socioeconomic status 0.59 (20.18, 1.36) 9.5% 20.27 (24.44, 0.91) 24.4%

Health care 0.21* (0.14, 0.40) 3.4% 0.25 (21.23, 0.69) 4.1%

Health behaviors 0.43 (20.11, 0.97) 6.9% 0.33 (23.34, 4.00) 5.4%

Psychological distress 3.90*** (2.97, 4.83) 63.05% 0.18 (20.85, 1.21) 2.9%

*P , 0.05, **P , 0.01, and ***P , 0.001.

NHIS 2013 to 2018, U.S. adults age 18 to 64 years. N5 131,868 for pain in 31 sites and 94,240 for chronic pain. Sexual minority adults are all adults who chose a sexual identity category other than straight. It includes gay,

lesbian, bisexual, and “something else.” The latter term was the actual terminology used on the NHIS; it captures other non–heterosexual-identified adults. More information about the design of the sexual identity question is

available elsewhere.52

Figure 2.Pain prevalence across age by sexual identity. NHIS 2013 to 2018, U.S. adults age 18 to 64 years. Figures visualize findings from semiparametric models
of each pain measure with a flexible specification for age, net of sex, and year of interview. Pain in 31 sites is shown in PANEL A and chronic pain in PANEL B.
NHIS, National Health Interview Survey.
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severe pain, and high-impact pain using pooled 2019 and 2020
waves. These supplemental models corroborate our main
findings, but there are some exceptions, which we comment
on in the Discussion section.

3. Results

3.1. Prevalence of pain among sexual minority and
straight adults

Table 1 shows pain prevalence by sexual identity for both pain
measures, using absolute and relative measures. The table also
lists the number of respondents in each sexual identity category
and the population proportion they represent (weighted propor-
tions). We highlight 3 findings. First, pain prevalence is higher for
sexual minority, compared with straight, adults. The differences
are substantively large in absolute and relative terms. Pain
prevalence is 4.5 to 11.4 percentage points higher for sexual
minority adults across the 3 sexual identity groups and 2 pain
outcomes. For instance, 11.5% of straight adults report pain in
31 sites, in contrast to over 20%of bisexual adults and thosewho
identified as “something else.” In relative terms, the unadjusted
bivariate pain prevalence ratios range from PR 5 1.26 (95% CI
1.12, 1.41) for gay/lesbian, relative to straight adults, in chronic
pain, up to PR5 1.99 (95%CI 1.60, 2.46) for adults who identified
as “something else,” relative to straight, for pain in 31 sites.
Second, the 3 sexual minority groups differ in pain prevalence
from one another: adults who identified as “something else” have
the highest pain prevalence, followed closely by bisexual adults;
gay/lesbian adults have the lowest prevalence among the 3. And
finally, we note that the sample sizes are adequate for all sexual
minority groups and both pain outcomes, with the smallest N 5
397 for adults who identified as “something else” in analyses of
general chronic pain up to N 5 2743 for gay/lesbian adults in
analyses of chronic pain in 31 sites.

Figure 1 visualizes pain prevalence differences among the 4
sexual identity groups across age. It was important to check for
crossovers or irregularities that would preclude analyzing the full
age range together. The figure shows that the patterns across the
4 groups largely persist across 18 to 64 age range, except for
bisexual adults when analyzing pain in 31 sites: at mid- and older
adulthood their pain converges to that of straight and gay/lesbian
adults, although this could possibly be a function of sparse data
because there are few older bisexual adults. Overall, the figure
highlights the high pain prevalence in sexual minority groups,
especially bisexual adults and those identifying as “something
else,” compared with their straight counterparts.

3.2. Characteristics of sexual minority and straight groups

We next examined whether the observed pain disparities could
be due to differences in key covariates across the 4 sexual identity
groups. Table 2 shows that, indeed, the 4 groups differ with
respect to all characteristics (at P , 0.001) except physical
activity, where the inadequate physical activity level is similar
across all 4 groups. Sexual minority adults are less likely to be
married, have children, or own a home and more likely to smoke
and drink excessively, compared with their straight counterparts.
There are differences across the 3 sexual minority groups,
however. For some variables, only bisexual respondents or those
who identify as “something else” differ substantially from straight
adults. For instance, bisexual adults are particularly young and
have a high prevalence of obesity. Gay/lesbian adults have the
highest education of any group, which could be protective
against pain.85 Bisexual adults and those who identify as

“something else” are likely to live in low-income households; they
also have particularly high levels of psychological distress: 12.2%
and 14.1%, respectively, have severe psychological distress
compared with 3.5% among straight and 6.2% among gay/
lesbian adults.

3.3. Poisson regression models

The next question is how these differences might correlate with the
pain disparities. Table 3 shows the pain prevalence differences
controlling for key covariates (in contrast to unadjusted estimates
shown in Table 1). Net of age, age squared, sex, and year of
interview (model 1), gay/lesbian adults have 47% higher prevalence
of chronic pain in 31 sites and 33% higher prevalence of general
chronic pain, compared with straight adults. Bisexual adults have
105% and 88% higher prevalence, and adults who identified as
“something else” have 133% and 89% higher prevalence of the 2
pain outcomes, respectively, compared with straight respondents.
Net of all covariates (model 2), the differences between sexual
minority and straight adults are smaller, but all 6 estimates remain
statistically significant and substantively large. They range from 17%
higher prevalence of general chronic pain among gay/lesbian vs
straight adults up to 42% higher prevalence of pain in 31 sites
among adults who identify as “something else,” comparedwith their
straight counterparts. Supplemental Table S1 (available at http://
links.lww.com/PAIN/B796) shows the full results with point esti-
mates and 95% confidence intervals for all covariates from these 4
models. The table shows a significant association of many
characteristics with pain, even independent of other covariates:
non-Hispanic Whites, females, adults residing in the Western
Census region, the U.S. born, less educated, lower income, not
employed, current or former smokers, those with former or
excessive alcohol use, obese, not physically active, not sleeping
an optimal duration, and those less satisfied with their health care
have a higher prevalence of pain than their peers. The prevalence
ratios for psychological distress are particularly large: adults with
severe distress scores have over 200% higher prevalence of pain in
31 sites (PR 5 3.16, 95% CI 2.99, 3.33) and over 100% higher
prevalence of chronic pain (PR 5 2.13, 95% CI 2.02, 2.25),
compared with adults who reported low psychological distress, net
of all other covariates.

3.4. Decomposition analyses

The findings from the nonlinear Oaxaca–Blinder approach
decompose the observed difference in pain prevalence between
2 groups—straight vs sexual minority—into a part linked to
compositional differences, that is, differences in covariate
distributions, and a part linked to differences in the associations
between the covariates and pain. For pain in 31 sites,
summarized in the top part of Table 4, sexual minority adults
had 6.20 percentage-point higher prevalence than straight adults
(95% CI 5.17, 7.22). About 41% of this difference could be
attributed to the different distribution of characteristics of straight
vs sexual minority adults, whereas 59%of the pain difference was
“unexplained” or because of differential effects of the covariates.
The most salient characteristic was psychological distress, which
accounted for 62% of the compositional difference. Age (219%)
and other demographic characteristics (228%)were also notable
contributors. The negative sign means that the lower age of
sexual minority adults and the racial/ethnic, geographic, and
immigrant status composition differences between straight and
sexual minority adults acted as a suppressor of the disparities.
Socioeconomic status (8%) and healthcare covariates (4%)

September 2023·Volume 164·Number 9 www.painjournalonline.com 1949

http://links.lww.com/PAIN/B796
http://links.lww.com/PAIN/B796
www.painjournalonline.com


played only a modest, and statistically not significant, role.
Findings for general chronic pain were similar: Sexual minority
adults had 6.19 percentage-point higher pain prevalence than
straight adults (95% CI 5.00, 7.37), and 45% of this disparity was
due to differential distribution of covariates. Psychological
distress (63%) again was the most impactful covariate; age
(18%) and other demographics (24%) were salient as well,
whereas socioeconomic status (9%) and health care (3%) were
not statistically significant contributors.

Supplemental decomposition using the KHB approach, which
allowed the examination of the 3 sexual minority groups
separately, provided a helpful complementary perspective
(Supplemental Table S2, available at http://links.lww.com/PAIN/
B796). Adults in all 3 sexual identity categories had significantly
more pain in 31 and general chronic pain, comparedwith straight
adults, across all models. Jointly, the considered covariates
mediated about 44% of the pain disparities between gay/lesbian
and straight adults’ net of age, sex, and year of interview (or more
precisely, as model 7 shows, 44.2% for pain in 31 sites and
44.7% for general chronic pain) and 60% to 70%of the disparities
between adults who self-identified as bisexual or “something
else” vs their straight counterparts (model 7’s “% mediated”
section). Psychological distress included inmodel 5 was themost
salient covariate, mediating the majority of the pain disparities for
both pain outcomes and all 3 sexual identity groups. For gay/
lesbian adults, distress explained 36.3% of the differences in pain
in 31 sites and 46.4% for general chronic pain. The percentage
mediated by distress is greater than the total percentage (46.4%
vs 44.7%) because socioeconomic status is a suppressor, as
gay/lesbian adults have higher socioeconomic status (SES) but
greater pain than straight adults. Among adults who self-
identified as bisexual or “something else,” psychological distress
accounted for roughly 52% to 57% of the pain disparities.
Socioeconomic status and health care included in models 3 and
6, respectively, were of lesser importance. Socioeconomic status
was actually a suppressor of the disparities for gay/lesbian adults
as noted above; for adults who identified as bisexual or
“something else,” SES explained only 9.1% to 17.7% of the
disparities. Health care was of modest importance as well,
explaining between 2.8% and 8.7% of the disparities across the 3
sexual identity groups and 2 pain measures.

3.5. Predicted probabilities

Finally, Figure 2 visualizes the pain disparities in absolute terms,
adjusted for covariates. The figure shows average predicted
probabilities of pain for each sexual identity group, controlling for
basic demographics (plots A1 and B1 on the left) and for all
covariates (plots A2 and B2 on the right). Three patterns stand out.
First, the figures highlight the substantively large pain disparity for
the sexual minority groups, especially in the basic-adjusted
models. Second, the figures show large differences across the 3
sexual identity categories, as already noted, with particularly high
levels of pain for bisexual adults and those who identified as
“something else.” And third, the covariates explain a large part of
the pain excess, although not all: even plots B1 and B2, from fully
adjusted models, show a significantly higher pain prevalence
among sexual minority adults compared with their straight peers.

4. Discussion

This study presented the first comprehensive analysis of chronic
pain prevalence among sexual minority U.S. adults who identify

as gay or lesbian, bisexual, or “something else.” We highlight 3
key findings.

First, sexual minority adults experience significantly and
substantially more pain than straight adults. As a group, they
have more than 6 percentage-point higher pain prevalence,
whether measured as chronic pain in 31 sites or general chronic
pain. This translates to over a million more LGBTQ adults
experiencing pain over what would be expected if they had pain
on par with straight adults. This result is consistent with the rapidly
developing literature on LGBTQ health, which has documented
disparities in other aspects of mental and physical
health.8,23,29,33,45,46,49,51,56 Our study extends the findings to
pain, which has been described as a sensitive holistic measure of
population health.83

At the same time, our second key finding shows that pain varies
across sexual minority groups. Bisexual adults and those who
identify as “something else” have dramatically more pain than
gay/lesbian adults. For instance, gay/lesbian adults have 47%
higher age- and sex-adjusted prevalence of pain in 31 sites than
straight adults, but respondents who identify as bisexual or
“something else” have over twice the prevalence of straight
adults. This finding mirrors results for physical health33,46 and
mental health.66 It is likely a function of “double discrimination,”
which bisexual and other sexual minority adults experience from
straight and gay/lesbian communities, resulting in invisibility,67

identity invalidation,14 and lack of community support.66

Parenthetically, in supplemental analyses with 2019 to 2020
data (which had to be analyzed separately because of changes in
the NHIS data collection procedures58), the gap between adults
identifying as bisexual or “something else” vs straight was as large
or larger than in the prior years, whereas gay/lesbian adults had
pain prevalence on par with their straight counterparts. This
finding, which needs to be corroborated in future analyses,
suggests increasing disparities within the sexual minority
community, potentially reflecting lessened stigma for gay/
lesbian Americans but continued or worsening social exclusion,
discrimination, and violence70 among adults with bisexual or
other sexual minority identities.

The third key finding pertains to the correlates of the disparities.
Demographic, socioeconomic, health-behavioral, healthcare
factor, and psychological distress variables together explain
about 41% of the excess pain among sexual minority adults for
pain in 31 sites and 45% for chronic pain. Psychological distress
is by far the most salient correlate, accounting for the largest part
of disparities for both pain outcomes and all 3 sexual identity
groups. Socioeconomic status and healthcare covariates, by
contrast, play only a modest role in the pain disparities. Although
this finding may be unexpected given the importance of SES for
pain in general,26,36,43,85 it corroborates results from a recent
major study that also found only a modest role of SES in LGBTQ
health disparities.67 We posit that this pattern is consistent with
conceptual frameworks of LGBTQ health disparities, which focus
on the role of stigma-related psychosocial factors rather than
socioeconomic inputs.

Conceptually, LGBTQ pain disparities can be understood with
the help of 3 complementary and interrelated theories: stigma as
a fundamental cause of health, minority stress theory, and the
social ecological framework. Stigma, a devaluation of sexual
minority identities, relationships, behaviors, and communities,
occurs at interpersonal, institutional, and structural/systemic
levels.44,53 Interpersonally, it may cause rejection and violence; at
institutional and systemic levels, it results in discrimination and
exclusion in economic, educational, and political arenas.20,48,77

Across all levels, stigma causes stress, harming the health of the
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stigmatized groups.67 Stigma as a fundamental cause of health
thus underscores the harmful negative stereotyping, prejudice,
and discrimination that harms health through persistent chronic
stress due to social exclusion.29,30 Meanwhile, minority stress
theory, the most widely examined model of minority health,
focuses on the stress pathway by positing that LGBTQ adults
have worse health because of the unique stressors they face as
members of a stigmatized minority.22,49,51

The social ecological framework highlights that these social
stressors do not inhere within, or originate from, LGBTQ
individuals but from the interpersonal, community, institutional,
and structural factors affecting them. Thus, ongoing stress
resulting from social exclusion and threats due to stigma
originating across microlevel, mesolevel, and macrolevel con-
texts may be the key upstream driver of the pain disparities for
sexual minority adults.55 It may explain why SES did not have
strong observable direct effects on the disparities if the harmful
effects of stigma flow primarily through psychosocial mecha-
nisms by undermining social relationships,30 increasing negative
health behaviors,23,51 and restricting resources53,75 necessary to
successfully cope with the excess stress.

Themain limitations of our analysis inhere in not having the scope
or data to address these and other underlying explanations
necessary to better understand the pain patterns for sexual minority
adults and the sources of the disparities. In that sense, the following
paragraphs not only delineate the limitations but also serve as a
roadmap for future data collection efforts and empirical studies.

First, sexual identity intersects with gender, as well as
racialized, socioeconomic, and other identities and sta-
tuses.8,16,25 These intersectional identities result in unique
minority stressors and may thus influence pain beyond their
arithmetic sum.11,56 Moreover, with respect to gender specif-
ically, because stigma is driven by social categories rather than
biological sex assigned at birth, the lack of questions about
gender identity in the NHIS poses an additional limitation. If
gender was available in the NHIS data, the analysis of
intersectionality between sexual and gender identities would
be possible with the existing sample sizes. Other intersectional
identities may require larger samples than even the NHIS
currently provides but may become feasible within a few years
as additional data accumulate or from new targeted data
collections.

Second, although our analysis exploredmore detailed sexual
identity categories than prior work, our data still included a
residual category for respondents who reported sexual
orientation other than heterosexual, gay, lesbian, or bisexual.
This “something else” category includes adults who self-
identify as pansexual, asexual, queer, or who prefer not to
use a specific identity, and the aggregation may obscure
relevant pain differences. It is unlikely that the NHIS or other
federally funded health surveys will be able to disaggregate this
category. We therefore urge LGBTQ-focused data collection
efforts, which include sufficient sexual identity detail, to add
pain measures as powerful barometers of population health
and wellbeing.83

Third, dimensions of sexual orientation comprise not only sexual
identity but also sexual attraction and behavior.7,60 These dimen-
sions do not overlap perfectly and, in fact, may have different
correlations with pain, as limited prior studies have found for
physical60 and mental health.7 Federally funded studies such as the
NHIS should consider adding itemscapturingmultiple dimensions of
sexuality to better understand the excess pain of LGBTQ adults.

Fourth, chronic pain is a dynamic multidimensional phenom-
enon with complicated disease trajectories.79 Our analyses used

a static measure that adequately captures population pain
burden at a given time, but not individual pain trajectories. Future
analyses should use longitudinal panels to explore whether the
“disease course” of pain differs across sexual identity becausewe
need to understand the dynamics of pain onset, duration,
change, and especially recovery over the life course.

And finally, this last point also highlights limitations with respect
to the causality of the associations we described. Because our
data were cross-sectional, we caution that the causal arrows
among many covariates, although especially psychological
distress and pain, are bidirectional.6 Longitudinal data and causal
analytic approaches will thus be needed to disentangle the
complex interrelationships among sexual identity, covariates
including mental health, and pain. In addition, it will be important
to directlymeasure and include upstream structural factors to test
the conceptual frameworks we discussed above. These should
include measures of structural discrimination and stigma32,54 but
also protective factors that may buffer negative experiences. The
protective factors must comprise experienced social support,56

including from the LGBTQ community,51 as well as individual and
community resilience.50 This research can provide evidence for
macrolevel policy changes, such as protective policies including
nondiscrimination laws and hate-crime statutes.29

5. Conclusion

We uncovered high levels of pain among sexual minority adults,
especially among those who identified as bisexual or “something
else,” and found psychological distress to be a highly salient
factor implicated in these pain disparities. Despite encouraging
social and legal progress, numerous studies show overwhelm-
ingly that sexual minority status remains a source of stigma and
discrimination,29,44,69,75 which, through psychosocial or material
mechanisms, may increase the risk of pain. We hope that future
research, as well as new data collection to fill current data gaps,
will contribute to a fuller understanding of pain disparities by
sexual identity, with the ultimate goal of reducing pain in this
integral segment of the population, eliminating health disparities,
and achieving full health and wellbeing for all.
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