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Abstract

Background: While nationwide health surveys commonly assess the prevalence of
mental health conditions and disability status at the population level, they often fail to
elucidate the relationship between mental health and disability. The aim of this study is
to estimate the association between past-month poor mental health days and two
indicators of disability (difficulty doing errands alone and difficulty making decisions)
among sexual and gender minority (SGM) respondents to the 2021 BRFSS survey.
Methods: A secondary analysis was conducted on the publicly accessible 2021 BRFSS
data to estimate the association between past-month poor mental health days and
indicators of disability among SGM. Logistic regression models were used to report
odds ratios and 95% confidence intervals. We then examined potential effect
modification by gender, sexual orientation, race, and SES factors, and present stratified
estimates as indicated.

Results: We observed increasing difficulty of completing errands alone with increasing
past-month poor mental health days (OR 2.64, 95% CI 2.194, 3.178 at moderately poor
mental health; OR 5.025, 95% CI 4.289, 5.889 at severely poor mental health). This
association is modified by gender and SES. We also observed increasing difficulty of
making decisions alone with increasing past-month poor mental health days (OR 3.298,

95% CI2.871, 3.787 at moderately poor mental health; OR 6.792, 95% CI 5.979, 7.716 at

v



severely poor mental health). This association is modified by sexual orientation, gender
and race.

Conclusions: There are clear dose response relationships between mental health and the
two disability outcomes that are modified by socioeconomic status, gender and sexual

identity.



Dedication

In honor of William and Parthenia Jeter.
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1. Introduction

1.1 Mental Health and Disability Background

As recently as 2019, 40 million people in the United States were reported to
experience mental illness and/or disability (Lauer and Lauer, 2019). That same year, the
global burden of disease attributed to mental disorders was estimated at 418 million
disability-adjusted life years (DALYs), accounting for 16% of global DALYs (Arias et al.,
2022). According to a 1996 study on the global burden of disease conducted by the
World Health Organization, the World Bank, and Harvard University, in 1990 unipolar
major depression was ranked as a leading source of disease burden in established
market economies, second to ischemic heart disease (Murray and Lopez, 1996; U.S.
Department of Health and Human Services, 1999).

Globally, data reported by the Institute of Health Metrics and Evaluation
demonstrate a notable increase in the contribution of mental disorders to the burden of
disease. In 1990, mental disorders ranked as the 13th leading cause of DALYs globally,
contributing 1,510.37 DALYs per 100,000 population. In 2019, mental disorders ranked
as the 7th leading cause of global disease burden, at 1619.54 DALY per 100,000
population (Institute for Health Metrics and Evaluation, n.d.). This upward trend is
expected to continue, as major depression is projected to be the leading cause of disease

burden by the year 2030 (Hock et al., 2016).



While there is a wealth of research on mental health and disability separately,
research on the complex relationship between mental health and disability is much more
limited. According to the CDC, adults with disabilities report experiencing frequent
mental distress, defined as 14 or more days of mental ill health within a 30-day period,
almost 5 times as often as adults who do not live with disabilities (The Mental Health of
People with Disabilities, n.d.). A more thorough understanding of this relationship
could inform more appropriate interventions and standards of care for people living

with mental health disorders and/or disabilities.

1.2 Mental Health and Disability, SGM Populations

As a marginalized population, sexual and gender minorities are subject to
disparate health outcomes in relation to non-marginalized groups. This is largely
attributed to the stigmatization of individuals who do not adhere to cisgender and
heterosexual societal norms (Nakkeeran & Nakkeeran, 2018). Resultant anti-SGM
prejudice and discrimination create persistent stressors that may place SGM people at
higher risk for adverse mental health outcomes (Harper et al., 2021). The unique
combination of external stressors, such as bias-motivated violence, and internal
stressors, such as identity concealment, experienced by SGM populations are thought to
be drivers of mental health disparities (Gonzales & Ehrenfield, 2018; NASEM, 2020:
Solazzo et al. 2018; Streed et al., 2017). These disparities in mental health outcomes
among SGM populations when compared to non-SGM populations can be observed as

early as adolescence and can persist into adulthood (Fredricksen-Goldsen et al., 2015;



NASEM, 2020). For example, SGM adults are at higher risk for mental health challenges
such as depression, anxiety and eating disorders (Hottes et al., 2016; NASEM, 2020) as
well as behaviors associated with mental health challenges such as non-suicidal self-
injury and suicidal ideation (Jackman, Honig, and Bockting, 2016; Liu and Mustanski,
2012; NASEM 2020). This higher risk of mental health challenges among SGM
populations also places SGM individuals at a higher risk of disabilities associated with

poor mental health.

1.3 Study Aims

The purpose of this study is to estimate the association between indicators of
poor mental health and indicators of disability among SGM 2021 BRFSS survey
respondents. This goal is divided into the following study aims:

1. Estimate the association between mental health and two disability outcomes

reported in BRFSS data from 2021.

2. Examine effect measure modification of these two disability outcomes by three

factors: race, SGM, and SES.



2. Methods

2.1 Data Source

This study is a secondary analysis using publicly accessible data from the 2021
BRESS survey. The Behavioral Risk Factor Surveillance System (BRESS), established in
1984, is a system of telephone surveys conducted by the Population Health Surveillance
Branch of the Center for Disease Control and Prevention to collect annual data
concerning the health risk behaviors, chronic health conditions, and use of preventive
health services among noninstitutionalized residents of the U.S. and participating U.S.
territories (Center for Disease Control, 2014). BRFSS maintains a database of behavioral
risks and trends in associated chronic illnesses at the state and local level, providing
state health agencies with the necessary information to appropriately allocate resources
for health initiatives targeted at reducing the prevalence of health risk behaviors and
their associated risks of morbidity and mortality (Center for Disease Control, 2014). All
participants in the annual BRFSS survey are aged 18 or older.

BRESS is conducted via both landline telephone- and cellular telephone- based
surveys. Participants in the landline telephone-based survey are randomly selected from
the adults living in their household. Participants in the cellular phone-based survey
include adults living in a private residence or college housing. Surveys are developed by
state health departments and are conducted by state health departments or contractors.
State health departments then transfer data to the CDC, where it is edited, weighted,

analyzed and formatted into a state-specific data file before being sent back to the state



departments. Data are weighted via iterative proportional fitting, also called “raking,”
which permits data imputation. The BRFSS data from 2021 includes interview responses
from all 50 states, the District of Columbia, Guam, Puerto Rico, and the US Virgin
Islands (BRFSS Overview, 2021).

The annual BRFSS survey consists of two main components: core sections aiming
to collect information related to the general health behaviors and health awareness of
survey respondents, and optional modules collecting information regarding more
specific health behaviors and illnesses. While the number of optional modules included
in the BRFSS survey varies by state, all participating states are required to include the
core survey sections. The 2021 BRFSS survey consisted of 15 core sections and 28
optional modules, one of which is the sexual orientation and gender identity (SOGI)
module.

The sexual orientation and gender identity module was added to the BRFSS
approved list of optional modules in 2014. In 2021, 33 states opted to include the SOGI
module in their BRFSS data. The module is made up of two questions aimed at
collecting information regarding respondent sexual orientation and gender identity.

The inclusion of the optional SOGI module in the BRFSS questionnaire facilitates
the collection of health data from sexual and gender minority populations. The term
sexual and gender minority (SGM) includes but is not limited to individuals who
identify as lesbian, gay, bisexual, transgender, gender nonconforming, Two-Spirit,

queer, and/or intersex. The term also includes those with same-sex attractions and



differences in sexual development (Sexual & Gender Minority Research Office, n.d.).
Health behavior data specific to this demographic is critical, as it can be used to address

health disparities and health behavioral patterns specific to SGM populations.

2.2 Setting

The annual BRFSS survey is conducted by telephone for all 50 states, the District
of Columbia, Puerto Rico, the Virgin Islands and Guam. This study was restricted to the
33 states that included the optional SOGI module in the 2021 survey: Alaska, Arkansas,
Colorado, Connecticut, Georgia, Hawaii, Idaho, Illinois, Indiana, Iowa, Kansas
Kentucky, Louisiana, Massachusetts, Minnesota, Mississippi, Missouri, Montana,
Nevada, New Jersey, New Mexico, North Carolina, Ohio, Oklahoma, Pennsylvania,
Rhode Island, Texas, Utah, Vermont, Virginia, Washington, West Virginia, and

Wisconsin.

2.3 Participants

Participants in this study include SGM respondents to the 2021 BRFSS survey.
For the purpose of this study, we restricted data to SGM self-identifying respondents in
states that included the optional SOGI module in their questionnaire. Within the context
of this study, SGM respondents are defined according to the demographic parameters of
the BRFSS survey, and include respondents who self-identified as transgender, gender
nonconforming, gay, lesbian, or bisexual. Respondents self-identifying as one or more of
these identities were included in the study population. To avoid including non-SGM

identifying persons in the study population, BRFSS respondents who indicated “not
6



sure” or “don’t know” when asked about their sexual orientation and gender were
excluded from the study population, along with respondents who declined to answer
questions regarding their sexual orientation and/or gender. This subset consisted of

12,227 observations from 33 states.

2.4 Measures

Each measure included in the analysis is a variable from the 2021 BRFSS
questionnaire that aligns with one of the potential confounding factors of interest: race,
SGM and SES. These three factors were chosen because of their suspected impacts on
mental health and subsequent impact on the potential association between mental health
and disability, outlined in Figure 1. The selected BRFSS variable that represents race as a
potential confounding factor is MRACEI, which is listed in Core Section 9 of the BRFSS
survey and indicates the respondent’s race. The selected BRFSS variables that represent
SGM as a potential confounding factor include SOMALE/SOFEMALE and TRNSGNDR,
which are listed in the BRFSS optional SOGI module and indicate the respondent’s
sexual orientation and transgender identity, respectively. The selected BRFSS variables
that represent SES as a potential confounding factor include EMPLOY1, MARITAL,
INCOME3, RENTHOM1 and EDUC, which are all listed in Core Section 9 of the BRFSS
survey and indicate employment status, marital status, annual household income, home
ownership/renter’s status, and education level, respectively.

There are four additional variables from the 2021 BRFSS questionnaire

indicating respondent mental health and disability experience that are included in the



analysis. These variables include DIFFALON, which indicates respondent difficulty
performing tasks alone, DECIDE, which indicates respondent difficulty making
decisions, and MENTHLTH, which indicates respondent mental health experience.

Each of the variables described above have been listed according to their listing
in the 2021 BRFSS questionnaire. A codebook including each measure and the associated
BRESS variable name, description, survey question and survey response options is

provided in Appendix A.

Gender

Socioeconomic
status

Mental 11l Health Disability

Race

Figure 1: Proposed covariate, outcome and exposure relationship

2.4.1 Outcomes: Disability

The two outcomes of interest in this study correspond with BRFSS variables that
indicate respondent disability as a result of a physical, mental or emotional condition.
The first of these outcomes is respondent difficulty performing daily tasks alone due to
an existing physical, mental or emotional condition. This outcome corresponds with the
BRESS variable DIFFALON, listed in Core Section 10 of the 2021 BRFSS questionnaire.

The associated survey question reads “Because of a physical, mental, or emotional
8



condition, do you have difficulty doing errands alone such as visiting a doctor’s office or
shopping?” (Center for Disease Control and Prevention, 2021) There are four answer
choices associated with this question: yes, no, don’t know/not sure, and refusal to
answer the question. For data analysis, this measure was coded as a binary variable,
with categories for yes and no responses. The don’t know/not sure and refusal responses
were excluded.

The second outcome of interest is respondent difficulty concentrating,
remembering, and/or making decisions as a result of a physical, mental or emotional
condition. This outcome corresponds with the BRFSS variable DECIDE, as listed in Core
Section 10 of the 2021 BRFSS questionnaire. The associated questionnaire item reads
“Because of a physical, mental, or emotional condition, do you have serious difficulty
concentrating, remembering, or making decisions?” There are four answer choices
associated with this question: yes, no, don’t know/not sure, and refusal to answer the
question. For clarity and ease of data analysis, this measure was also coded as a binary
variable, with categories for yes and no responses. The don’t know/not sure and refusal

responses were excluded.

2.4.2 Exposure: Poor Mental Health Days

Mental health, listed as MENTHLTH in Core Section 2 of the 2021 BRFSS
questionnaire, is a measure of the number of healthy days experienced by respondents
within the 30 days prior to taking the questionnaire. According to BRESS, healthy days

are days on which the respondent was free of physical illness or injury, poor mental



health conditions including “stress, depression, and problems with emotions,” that may
or may not have impeded the respondent’s daily function (Center for Disease Control
and Prevention, 2021).

The question associated with the MENTHLTH variable reads “Now thinking
about your mental health, which includes stress, depression, and problems with
emotions, for how many days during the past 30 days was your mental health not
good?” (Center for Disease Control and Prevention, 2021). Survey participants are
prompted to respond to this question with a number of days from 1-30. If there were no
days in the last 30 days during which they experienced poor mental health, they are
unsure of how to answer this question, or they refuse to answer the question, this
information is also recorded. For the purpose of data analysis, only responses from 0-30
days were included in the dataset. All other responses were excluded. The mental health
exposure was stratified into three levels: a referent level consisting of 0-9 days of poor
mental health, categorized as “fair mental health”, a moderate exposure level consisting
of 10-19 days categorized as “moderately poor mental health”, and a severe exposure
level consisting of 20-30 days categorized as “severely poor mental health”. This
stratification allowed for an analysis of the relationship between disability and mental

health exposures of differing severity.

2.4.3 Covariates

There are eight covariates included in this study: gender identity, sexual

orientation, race, employment status, marital status, annual household income, home

10



ownership status, and education level. Each of these covariates corresponds with a
variable listed in the 2021 BRFSS questionnaire.

Gender identity is represented by the TRNSGNDR variable listed in the optional
SOGI module of the 2021 BRFSS questionnaire. The survey item associated with this
variable reads “Do you consider yourself to be transgender?” There are six answer
choices associated with this question. Respondents can identify as a transgender person
who has undergone a male-to-female (MTF) transition, a transgender person who has
undergone a female-to-male (FTM) transition, a transgender person who is gender non-
conforming (GNC), or a cisgender person. Respondents can also indicate that they do
not know/are not sure or refuse to answer the question. For clarity and ease of data
analysis, the don’t know/not sure and refusal responses were excluded from the variable
in the dataset for analysis, limiting the variable to four levels: MTF transgender, FTM
transgender, GNC transgender, and cisgender.

Sexual orientation is represented by the SOFEMALE/SOMALE variables listed in
the optional SOGI module of the 2021 BRFSS questionnaire. The survey item associated
with both variables reads “Which of the following best represents how you think of
yourself?” There are six response options for this question. Respondents can identify as
lesbian or gay, “straight, that is, not gay,” bisexual, or “something else.” They can also
indicate that they do not know the answer or refuse to answer the question. For clarity

and ease of data analysis, the don’t know/not sure and refusal responses were excluded

11



from this variable in the dataset for analysis, limiting the variable to four levels:
homosexual, bisexual, heterosexual and other.

Respondent race is recorded in the 2021 BRFSS questionnaire under the
MRACE]1 variable, listed in Core Section 9. The survey item associated with this variable
reads: “Which one or more of the following would you say is your race?” This survey
question has the 20 response options, listed in Appendix A. For clarity and ease of data
analysis, this variable was limited to eight levels: White non-Hispanic, Black non-
Hispanic, American Indian/Alaska Native non-Hispanic, Asian non-Hispanic, Pacific-
Islander non-Hispanic, other non-Hispanic, multiple race non-Hispanic, and Hispanic.

There are five BRFSS measures indicating an aspect of socioeconomic status that
are included in the dataset for analysis. The first of these is EMPLOY1, a BRFSS variable
listed in Core Section 9 that records respondent employment status. The survey item
that corresponds with this variable reads “Are you currently...?” There are nine
response options. Respondents can indicate that they are employed for wages, are self-
employed, have been out of work for one year or longer, have been out of work for less
than one year, are a homemaker, are a student, are retired, or are unable to work.
Respondents can also refuse to answer the question. For clarity and ease of data analysis,
this variable was limited to four levels in the dataset for analysis: employed, out
of/unable to work, homemaker/retired, and student.

The second BRFSS variable indicating an aspect of socioeconomic status that is

included in the dataset for analysis is MARITAL, a variable listed in Core Section 9 that

12



records respondent marital status. The survey item that corresponds with this variable
reads “Are you...” There are seven response options. Respondents can indicate that they
are married, divorced, widowed, separated, have never been married, or can refuse to
answer the question. For clarity and ease of data analysis this variable was collapsed to
contain 3 levels in the dataset for analysis: married, not married, and member of an
unmarried couple.

The third BRFSS variable indicating an aspect of socioeconomic status that is
included in the dataset for analysis is INCOME3, a measure listed in Core Section 9 that
records respondent income level. The survey item that corresponds with this variable
reads “Is your annual household income from all sources—.” There are 13 response
options, listed in Table 2. For clarity and ease of data analysis this variable was limited
to 11 levels that correspond with the first 11 BRFSS response options. The don’t
know/not sure and refusal response options were excluded from the variable.

The fourth BRFSS variable indicating an aspect of socioeconomic status that is
included in the dataset for analysis is RENTHOM]I, a measure listed in Core Section 9
that records respondent home ownership status. The survey item that corresponds with
this variable in the BRFSS questionnaire reads “Do you rent or own your home?” There
are five response choices. Respondents can indicate that they own their home, rent their
home, have another arrangement, do not know/are not sure, or refuse to answer the
question. According to the 2021 BRFSS questionnaire, the “other arrangement” response

option “may include group home, staying with friends or family without paying rent.

13



Home is defined as the place where you live most of the time/the majority of the year”
(Center for Disease Control and Prevention, 2021). For clarity and ease of data analysis
this variable is limited to three levels in the dataset for analysis: rent, own, and other
arrangement.

The fifth BRFSS variable indicating an aspect of socioeconomic status that is
included in the dataset for analysis is EDUCA, a measure listed in Core Section 9 that
records respondent education level. The survey item that corresponds with this variable
reads “What is the highest grade or year of school you completed?” There are seven
response choices. Respondents can indicate that they have never attended school/have
only completed kindergarten, that they have completed elementary school, that they
have completed some high school, that they are a high school graduate, that they have
completed some college or technical school, that they are a college graduate, or they can
refuse to answer the question. For clarity and ease of data analysis this variable is
limited to four levels: less than high school, high school graduate, some college/technical
school, and college graduate. The college graduate level includes respondents who are

graduates of a post-secondary technical school program.

2.5 Analysis

We performed the following series of analyses for each of the two outcomes of
interest. First, main effects models of the association between the exposure of interest
(mental ill health, categorized to three levels) and the binary outcome were estimated

using multivariable logistic regression, controlling for potential confounding. The results

14



of these models are reported as odds ratios (ORs) and 95% confidence intervals (Cls) of
the exposure-outcome association. Next, we examined added interaction terms to the
model to assess the potential effect modification of each covariate. For each potential
modifier, the significance of the additional effect on the outcome was determined based
on an alpha level of 0.05. For potential modifiers determined to have a significant
additional effect on the outcome based on this criterion, we then estimated associations
between the mental health exposure and the outcome at each level of the modifier,
controlling for the other confounders. Odds ratios and 95% confidence intervals are

reported for the exposure-outcome association at each level of the identified modifiers.

15



3. Results

3.1 Sample Description

Table 1 details relevant demographic characteristics and mental health
information of SGM respondents to the 2021 BRFSS survey. Most of these respondents
were white, male and cisgender. 55% of the respondents identified as bisexual, and 63%

reported only 0-9 days of poor mental health in the 30 days leading up to taking the

survey.
Table 1: Demographics
N %
Total 12,227 100.00
Age (years)
18-24 2,467  20.18
25-34 2,918 23.87
35-44 1,968 16.10
45-54 1,488 12.17
55-64 1,561 12.77
65+ 1,825 14.93
Race
White Non-Hispanic 8917 72.93
Black Non-Hispanic 767 6.27
American Indigenous/ American Native Non-Hispanic =~ 239 1.95
Asian Non-Hispanic 338 2.76
Hawaiian/Pacific Islander Non-Hispanic 71 0.58
Other Non-Hispanic 110 0.90
Multi Non-Hispanic 448 3.66
Hispanic 1,337 10.93
Sex
Female 5,038 41.20
Male 7,189  58.80
Gender
Cisgender 10,697 87.88
Transgender MTF 362 297
Transgender FTM 675 5.55
Transgender GNC 438 3.60

16



Sexual Orientation

Homosexual 4414 36.10
Bisexual 6,779  55.45
Other 305 2.49
Education
Less than high school 632 5.18
High school 3,010 24.69
Some college/technical school 3,626 29.74
College/technical school graduate 4,925 40.93
Income (USD)

<25K 2,019 20.01
25-100K 5994 59.41
>100K 2,077  20.58

Employment Status
Employed 7,368  61.00
Out of/unable to work 1,870 15.48
Homemaker/retired 1,954 16.18
Student 887 7.34

Marital Status
Married 3,698 30.51
Unmarried 7,064  58.29
Member unmarried couple 1,357 11.20
Home Ownership Status
Own 5972  49.23
Rent 4,873  40.17
Other arrangement 1,287 10.61
Poor Mental Health Days

0-9 7,602  63.16
10-19 1,943 16.14
20-30 2,492 20.70

Notes: Overall sample size includes all SGM respondents who provided a response to
the MENTHLTH BRESS question.

3.2 Main Effects Logistic Models

The odds of reporting difficulty completing errands alone dependent on
respondent days with poor mental health in the past 30 days controlling for potential
confounders are presented in Table 2.1 as odds ratios. A dose response relationship can

be observed in which the odds of the outcome increase with increasing severity of
17



mental health exposure. To avoid Table 2 fallacy, the odds ratios of each potential
confounder are not presented in this table, as they are uninterpretable (Bandoli et al.,
2018). These estimates can be found in Appendix B.

Table 2.1: Odds of reporting difficulty completing errands alone dependent on
respondent past-month poor mental health days

Mental Health Exposure = OR? 95% CI> P> |z|
Moderate 2.641™ 2.194,3.178  0.000
Severe 5.025" 4.289,5.889  0.000
Notes: 2Odds ratio; "Confidence interval
Statistical significance: * indicates p <.05.

The odds of reporting serious difficulty concentrating, remembering, or making
decisions alone dependent on respondent days with poor mental health in the past 30
days controlling for potential confounders are presented in Table 2.2 as odds ratios. A
similar dose response relationship can be observed in which the odds of the outcome
increase with increasing severity of mental health exposure. To avoid Table 2 fallacy, the
odds ratios of each potential confounder are not presented in this table, as they are
uninterpretable. These estimates can be found in Appendix C.

Table 2.2: Odds of reporting difficulty making decisions dependent on past-month
poor mental health days

Mental Health Exposure = OR 95% CI P>zl
Moderate 3.298" 2.871,3.787  0.000
Severe 6.792" 5.979,7.716  0.000
Statistical significance: * indicates p <.05.

3.3 Interaction Models

The interaction between each potential modifier and the exposure on the odds of

reporting difficulty completing errands alone is presented in Table 3.1 as an odds ratio.
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Significant interactions include severely poor mental health exposure among
transgender FTM individuals, moderately poor and severely poor mental health
exposure among individuals who are unable to work or are out of work, severely poor
mental health exposure among homemakers and retired individuals, moderately poor
mental health exposure among unmarried individuals and severely poor mental health
exposure among individuals who rent their homes. The estimated effect measure
modification of these covariates is detailed in Section 3.4.

Table 3.1: Interaction terms for the joint effect of mental health and SES, gender and
race covariates on the odds of reporting difficulty completing errands alone

OR 95% CI P>zl
Mental Health Exposure!
Moderate 12.275" 2.727,55.241  0.001
Severe 25.711" 8.150, 81.121  0.000
Income <25K (USD)
Moderate 1.048 0.672,1.633  0.837
Severe 0921 0.641,1.325 0.659
Income 100K (USD)

Moderate 1.006  0.535,1.892  0.985
Severe 0.763  0.438,1.328  0.338

Black
Moderate 1.088 0.487,2.431  0.837
Severe 1.024  0.536,1.955  0.943

American Indigenous/ American Native

Moderate 1.034 0.2901, 3.682  0.959
Severe 0.889  0.360,2.196  0.799

Asian
Moderate 0981 0.162,5943 0.983
Severe 2355 0.668,8.298 0.183

Other
Moderate 0.407  0.076,2.180 0.294
Severe 0.405 0.095,1.731 0.222

Multi
Moderate 1420 0.619,3.266  0.410
Severe 0.988  0.468,2.083 0974
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Hispanic

Moderate 1.433 0.808,2.542 0.219
Severe 1.246  0.753,2.061 0.392
Homosexual
Moderate .0489  0.118,2.032  0.325
Severe 0461 0.157,1.354 0.159
Bisexual
Moderate 0.369 0.894,1.526 0.169
Severe 0435 0.150,1.262 0.126
Other
Moderate 1.619 0.334,7.861 0.550
Severe 1.016  0.294,3.150  0.980
Trans MTF
Moderate 0.219 0.0442,1.080 0.062
Severe 0468 0.177,1.239  0.126
Trans FTM
Moderate 0.316 0.085,1.168  0.084
Severe 0.274° 0.105,0.713  0.008
Trans GNC
Moderate 1.132 0.401,3.196 0.815
Severe 0.687 0.276,1.685  0.408
Out of/unable to work
Moderate 0.547° 0.341,0.880 0.013
Severe 0.527° 0.357,0.780  0.001
Homemaker/retired
Moderate 0.642 0.369,1.118 0.117
Severe 0.509° 0.316,0.821  0.006
Student
Moderate 0482 0.209,1.112 0.087
Severe 0.806 0.418,1.551  0.518
Unmarried
Moderate 0579 0.364,0.922 0.021
Severe 0.700 0.470,1.042  0.079
Member unmarried couple
Moderate 0.614 0.319,1.180 0.143
Severe 0.825 0.475,1.433  0.495
Rent
Moderate 0.798 0.516,1.237  0.313
Severe 0.671° 0.465,0.968 0.033
Other arrangement
Moderate 0.502 0.243,1.036  0.062
Severe 0.645 0.372,1.120 0.120
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Less than high school

Moderate 1.587 0.706,3.572  0.264
Severe 1.189  0.623,2.266  0.600
High school
Moderate 1.629  0.968,2.740  0.066
Severe 1.447  0.935,2.240 0.097
Some college/ technical school
Moderate 1.072  0.670,1.713  0.772
Severe 0932 0.627,1.385 0.727

Notes: '"Main effects for overall interaction model.

Main effects for each interaction term omitted. Covariates chosen for estimation of effect
measure modification based on significance of interaction at moderate and severe level
of exposure.

Hawaiian/Pacific Islander stratum estimation unattainable due to lack of observations.
Statistical significance: * indicates p <.05.

The additional effects on the outcome that occur through the interaction of each
covariate with the exposure are presented in Table 3.2 as odds ratios. Significant
interactions are present within the race, orientation, and gender strata. For those, we
present stratum-specific estimates of associations in Section 3.4.

Table 3.2: Interaction terms for the joint effect of mental health and SES, gender and
race covariates on the odds of reporting difficulty making decisions

Mental Health Exposure: OR 95% CI P>zl
Moderate 5.073 1.503,17.122  0.009
Severe 25,541 9.721,67.10  0.000

Income <25K (USD)
Moderate 1.070  0.748,1.531  0.710
Severe 0.828 0.602,1.138  0.244

Income 2100K (USD)
Moderate 1.365 0.883,2.109 0.162
Severe 1.064 0.705,1.606  0.769

Black
Moderate 1.148 0.637,2.068  0.646
Severe 0.944 0.549,1.624  0.836
American Indigenous/ American Native

Moderate 2.017 0.688,5914 0.201
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Severe 1.943 0.801,4.717 0.142
Asian
Moderate 1.027 0.339,3.109 0.962
Severe 1917 0.753,4.882  0.172
Other 1.079 0.273,4.274 0,913
Moderate 1.181 0.279,5.000 0.821
Severe
Multi 1.264 0.630,2.533  0.509
Moderate 1.458 0.760,2.795 0.256
Severe
Hispanic
Moderate 0.929 0.598,1.443 0.744
Severe 1.520* 1.007,2.293  0.046
Homosexual
Moderate 0.881 0.273,2.843  0.832
Severe 0.371* 0.146,0.941  0.037
Bisexual
Moderate 0.623 0.194,1.997 0.426
Severe 0.326* 0.130,0.817  0.017
Other
Moderate 3.0468 0.784,11.834 0.108
Severe 1.167 0.398,3.421 0.778
Trans MTF
Moderate 0.316* 0.108,0.919  0.034
Severe 0.330* 0.147,0.742  0.007
Trans FTM
Moderate 0.842 0.299,2.370  0.745
Severe 0.411* 0.182,0.931  0.033
Trans GNC
Moderate 0.548 0.245,1.225 0.143
Severe 0.292* 0.139,0.612  0.001
Out of/unable to work
Moderate 1.010 0.682,1.496 0.961
Severe 1.194 0.845,1.687 0.314
Homemaker/retired
Moderate 0.932 0.577,1504 0.772
Severe 0981 0.646,1.489  0.927
Student
Moderate 0.759  0.42,1.305 0.319
Severe 1.008 0.616,1.651 0.974
Unmarried
Moderate 0938 0.658,1.336  0.722
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Severe 0.846 0.611,1.175 0.321
Member unmarried couple

Moderate 1.007 0.627,1.618  0.976
Severe 0.695 0.444,1.086 0.110
Rent
Moderate 0.910 0.658,1.258  0.567
Severe 0.813 0.604,1.093 0.170
Other arrangement
Moderate 0.846 0.498,1.440  0.539
Severe 0.873 0.543,1.403 0.574
Less than high school
Moderate 1.160  0.596,2.257  0.662
Severe 1.051 0.591,1.870  0.866
High school
Moderate 1.121 0.770,1.634  0.551
Severe 1.113 0.787,1.574  0.545
Some college/ technical school
Moderate 0.880 0.628,1.232  0.455
Severe 0.884 0.646,1.211  0.443

Notes: 'Main effects for overall interaction model.

Main effects for each interaction term omitted.

Covariates chosen for estimation of effect measure modification based on significance of
interaction at moderate and severe level of exposure.

Moderately poor mental health exposure is defined as experiencing 10-19 poor mental
health days in the 30 days prior to survey completion. Severely poor mental health
exposure is defined as experiencing 20-30 poor mental health days in the 30 days prior
to survey completion.

Hawaiian/Pacific Islander stratum estimation unattainable due to lack of observations.
Statistical significance: * indicates p <.05.

3.4 Effect Measure Modification Models

Table 4.1 presents the effect measure modification of mental health on the odds
of reporting serious difficulty completing errands alone among BRFSS respondents
stratified by gender, employment, marital and homeownership statuses. A clear dose
response pattern is exhibited at each stratum in which the odds of the outcome increases

with the severity of the exposure. Although these estimates are imprecise, this pattern is
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most pronounced within the GNC stratum, in which BRFSS respondents exhibit almost
twice the odds of cisgender respondents at the level of severely poor mental health
exposure (OR 9.583, 95% CI 4.076-22.530), and over three times the odds of cisgender
respondents at the level of moderately poor mental health exposure (OR 7.401, 95% CI
2.874-19.057). A similar dose response pattern is evident within the employment status
strata. This pattern is most pronounced in the employed stratum, in which BRFSS
respondents exhibit the highest odds of the outcome under moderately poor mental
health exposure (OR 3.466, 95% CI 2.620-4.585) and the highest odds of the outcome
under severely poor mental health exposure (OR 6.787, 95% CI 5.275-8.733). Within the
marital status strata, married respondents exhibit almost twice the risk of the outcome at
the moderately poor mental health exposure level when compared to unmarried
respondents and respondents in unmarried couples (OR 4.051, 95% CI 2.840-5.780).
Within the home ownership stratum, homeowning respondents exhibit the highest odds
of the outcome in comparison to those who rent or have another living arrangement at
both the moderately poor mental health exposure level (OR 3.188, 95% CI 2.350- 4.325)
and the severely poor mental health exposure level (OR 5.965, 95% CI 4.592, 7.747).

Table 4.1: Stratum-specific estimates of the effects of mental ill health on odds of
difficulty completing errands modified by gender and SES covariates

Effect Measure Modifiers' Mental Health Exposure OR P> |z]

Gender
Cisgender Moderate 2.643"  0.000
Severe 5.140"  0.000
Transgender MTF Moderate 1412 0.655
Severe 4.501" 0.001
Transgender FTM Moderate 2185  0.090
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Severe 3.287°  0.002

GNC Moderate 7401 0.000
Severe 9.583"  0.000

Employment Status
Employed Moderate 3.466"  0.000
Severe 6.787°  0.000
Out of/ unable to work Moderate 2.033"  0.000
Severe 3.820°  0.000
Homemaker/retired Moderate 2.873"  0.000
Severe 4.075° 0.000
Student Moderate 1.380 0.420
Severe 4.880"  0.000

Marital Status
Married Moderate 4.051"  0.000
Severe 6.464°  0.000
Unmarried Moderate 2.247°  0.000
Severe 4535 0.000
Member unmarried couple Moderate 2.223"  0.004
Severe 5.700°  0.000
Home ownership status

Own Moderate 3.188"  0.000
Severe 5.965  0.000
Rent Moderate 2.542°  0.000
Severe 4547 0.000
Other arrangement Moderate 1.279  0.424
Severe 3.945°  0.000

Notes: IModifiers selected based on interaction term significance in Table 4.1.
Moderately poor mental health exposure is defined as experiencing 10-19 poor mental
health days in the 30 days prior to survey completion. Severely poor mental health
exposure is defined as experiencing 20-30 poor mental health days in the 30 days prior
to survey completion.

Four EMM models are presented in this table, one for each modifier.

Statistical significance: * indicates p <.05.

Table 4.2 presents the effect measure modification of mental health on the odds
of reporting serious difficulty making decisions among BRFSS respondents stratified by

sexual orientation, gender, and race. Within each stratum there is a clear dose response
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effect. In the sexual orientation strata this effect is the most pronounced among BRFSS
respondents who identify with a sexual orientation listed as “other,” that is, not
heterosexual, homosexual or bisexual at both the moderately poor mental health
exposure level (OR 10.471, 95% CI 3.571- 30.707) and the severely poor mental health
exposure level (OR 13.340, 95% CI 5.535-32.149). Within the gender strata this effect is
most pronounced among transgender FTM BRFESS respondents at both the moderately
poor mental health exposure level (OR 5.525, 95% CI 2.645-11.543) and the severely poor
mental health exposure level (OR 8.965, 95% CI 4.602-17.465). Within the race strata this
effect is most pronounced among American Indigenous/American Native BRFSS
respondents at both the moderately poor mental health exposure level (OR 6.955, 95% CI
2.117-22.854) and the severely poor mental health exposure level (OR 19.885, 95% CI
6.991-56.559). These estimates are imprecise.

Table 4.2: Stratum-specific estimates of the effects of mental ill health on odds of
difficulty making decisions modified by sexual orientation, gender and race.

Effect Measure Mental Health OR 95% CI P> Izl
Modifiers! Exposure
Orientation
Heterosexual Moderate 4.145 1.798, 9.556 0.001
Severe 9.733 4909, 19.296 0.000
Homosexual Moderate 4.193 3.226, 5.449 0.000
Severe 7.244" 5.674, 9.249 0.000
Bisexual Moderate 2.908 2.452,3.450 0.000
Severe 6.469" 5.519, 7.584 0.000
Other Moderate 10.471 3.571, 30.707 0.000
Severe 13.340" 5.535, 32.149 0.000
Gender
Cisgender Moderate 3.303" 2.851, 3.827 0.000
Severe 7.037 6.137, 8.069 0.000
Transgender MTF Moderate 2.019 0.711, 5.734 0.187
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Severe 4.611 2.168, 9.809 0.000

Transgender FTM Moderate 5.525 2.645,11.543 0.000

Severe 8.965" 4.602, 17.465 0.000

GNC Moderate 3.844" 1.843, 8.0174 0.000

Severe 5.309 2.709, 10.401 0.000

Race? OR 95% CI P> |zl

White Moderate 3.214 2.731, 3.782 0.000

Severe 6.264" 5.389, 7.281 0.000

Black Moderate 3.775 2.127, 6.670 0.000

Severe 6.272" 3.685, 10.675 0.000

American Moderate 6.955 2.117,22.854 0.001

Indigenous/American Severe 19.885 6.991, 56.559 0.000
Native

Asian Moderate 3.864" 1.055, 14.154 0.041

Severe 18.174 6.029, 54.787 0.000

Multi Moderate 4.853" 2.422,9.721 0.000

Severe 8.467" 4.343, 16.505 0.000

Hispanic Moderate 3.026" 2.002, 4.572 0.000

Severe 9.305 6.294, 13.756 0.000

Notes: IModifiers selected based on interaction term significance in Table 4.2.

Moderate mental health exposure is defined as experiencing 10-19 poor mental health
days in the 30 days prior to survey completion. Severe mental health exposure is defined
as experiencing 20-30 poor mental health days in the 30 days prior to survey completion.
2Estimates for respondents reporting their race as “other” and Hawaiian/Pacific Islander
were too unstable to report due to small sample size.

Three EMM models are presented in this table, one for each modifier.

Hawaiian/Pacific Islander stratum estimation unattainable due to lack of observations.
Statistical significance: * indicates p <.05.
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4. Discussion

Among sexual and gender minorities in a nationally representative study, we
observed strong associations between poor mental health, indicated by the number of
poor mental health days in the past 30 days, and each of the two disability outcomes,
difficulty doing errands alone and difficulty making decisions. Both associations
exhibited a dose response relationship in which the likelihood of the outcome increased
with increasing exposure severity. We observed effect measure modification of the
relationship between mental health exposure and difficulty completing errands alone
by gender, employment status, marital status and home ownership status. We also
observed effect measure modification of the relationship between mental health
exposure and the likelihood of BRFSS respondents reporting serious difficulty making
decisions by sexual orientation, gender and race. The dose response relationship
between the severity of the exposure and magnitude of the outcome persists within
these modified associations.

Many of the observed associations are supported by existing literature. The dose
response relationship exhibited at both the main effects and stratum specific level is
indicative of a broader and more complex existing relationship between mental health
and disability. Indicators of mental ill health such as depression, schizophrenia and
dementia are recognized as predictors of physical and social disability (Prince et al.,

2007). Existing studies also present a robust association between mental ill health and
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cognitive disabilities (Lauer and Lauer, 2019). The crude odds estimates and main effects
models presented in this study further demonstrate this relationship.

Some of the stratum specific modifications of the relationship between mental
health and disability implied in the results can also be explained by existing literature.
While significant modification of this relationship is observed at every level of gender
and sexual orientation, pronounced effect modification is demonstrated among SGM
identities. The increased odds of disability outcomes among SGM BRFSS respondents
are consistent with minority stress theory, a proposal for the connection between unique
stressors experienced by minoritized individuals in society induced by systemic violence
and oppression, and consequent disparate health outcomes (Meyer, 2003). Due to the
detrimental effects of minority stress on the mental and physical health of SGM
individuals, minority stress is recognized as a driving factor of mental health disparities
between SGM and non-SGM populations (National Academies of Science, Engineering
and Medicine [NASEM], 2020).

While minority stress theory is often discussed in the context of SGM
populations, it can also be applied to racial and ethnic minorities (DiGiuseppi et al.,
2021). When considering this theory within the context of racially minoritized groups, a
larger gap between the odds of the outcome in white vs nonwhite BRFSS respondents
would be expected, contrary to the results of the effect measure modification model. It is
possible that this contradiction is a result of resilience developed by nonwhite

populations as a method of coping with minority stress. Resilience research
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demonstrates that minoritized individuals can “survive and even thrive,” amidst
minority stress, offering an explanation for the difference between the odds of the

outcome in white versus nonwhite BRFSS respondents (Meyer, 2015).

4.1 Study strengths and limitations

The stepwise approach to estimating the association of the relationship between
mental health exposure and disability while accounting for potential confounding and
modification allowed for a robust statistical analysis. By examining the interaction of
each potential modifier before estimating effect measure modification, it was possible to
focus stratified modeling on variables in which the exposure effect in the non-stratified
model did not adequately reflect the estimates within different strata of a covariate.

The nationally representative sample and overall size of the dataset is another
strength of the study, allowing for more generalizable results. Restricting the data to
SGM BREFSS respondents also allows better generalizability to a marginalized
population, which is both a strength and a weakness. While this characteristic of the
data used in this study enables its contribution to a population that is less represented in
research, it limits the overall applications of the study to just that population.

Representativeness of the sample also posed a limitation to the study. While
SGM respondents are categorized within the dataset, the specificity of the demographic
categorizations as included in the structure of the BRFSS survey are insufficient. This is
most evident in the “other” sexual orientation category. Compiling all respondents who

identify with a sexual orientation that is not heterosexual, homosexual or bisexual into
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the “other” prevents meaningful observations that could be made among respondents
identifying with additional sexual orientations. This is also the case for the gender
categorizations, which do not include an intersex gender classification.

Sample size and the cross-sectional nature of the data also posed limitations to
study analysis. While the overall sample size was sufficient for statistical analysis,
several of the dataset variables lacked enough observations necessary for modeling.
These variables include the Hawaiian/Pacific Islander and “Other” race strata.
Furthermore, BRFSS data is collected on a unique set of survey respondents annually,
which prevents any analysis of changes in survey respondent experiences with mental
health and disability over time. Additionally, all estimates presented in this study were
made with unweighted data, which impacted estimate precision. While recalculation of
these estimates using weighted data would likely result in lower estimates, the
significance and overall relationship of the data would likely remain unchanged.

The temporal relationship between the outcome and exposure poses another
study limitation. Within the context of the survey, information regarding mental health
exposure and disability outcome experiences are collected for the same time period,
creating a possibility of experiencing the outcome and exposure simultaneously for
some respondents. Because mental health exposure is evaluated within the 30 days
leading up to the survey and disability outcome indication is evaluated at the time of the

survey, it is reasonable to assume that exposure precedes outcome in most cases.
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However, additional research is needed to disentangle the exposure/outcome

relationship within different temporal contexts.

4.2 Implications for policy and practice

Criteria for mental health-related disability workplace accommodations in the
United States vary. Under the Americans with Disabilities Act (ADA), employers are
mandated to provide “reasonable accommodations” to employees with disabilities (U.S.
Department of Labor, n.d.). However, due to the lack of visibility of many mental
illnesses and other indicators of mental ill health, accommodations that are deemed
“reasonable” may not always offer the level of assistance necessary. The results of this
study demonstrate a very clear association between mental ill health and cognitive
disability outcomes that emphasize the importance of meticulous assessment of the level

of accommodation necessary to address the effects of mental ill health on ability.

4.3 Implications for further research

The results of this study elucidate only one facet of the complex relationship
between mental health and disability. While the impact of mental ill health on disability
outcomes is clearly demonstrated, literature indicates that disability and mental health
potentially act on each other in a way that the presence of disability leads to worse
mental health outcomes (Prince et al., 2007). There are opportunities to assess this facet
of the relationship between mental health and disability in future studies.

The results of this study also demonstrate a unique interaction between SGM

identity, mental health, and disability. Considering the heteronormativity and
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cisnormativity that are woven into the fabric of dominant society, minoritized sexual
and gender identities are often strongly associated with social stigma, which has been
shown to negatively impact mental health (Valdiserri et al., 2018; NASEM, 2020). SGM
individuals who live with disabilities are also subject to social stigma related to their
disability status, potentially increasing the negative impacts of stigma on their mental
health (Argenyi et al., 2022). Mental ill health is also associated with social stigma,
placing SGM people who experience mental ill health and disability at a much higher
risk for poor mental health and associated disability as a result of the interplay between
multiple stigmatized identities (Argenyi et al., 2022). Properly addressing disparate
mental health outcomes in SGM populations requires an examination of the potentially
additive nature of stigma stemming from different axes of identity and health status on

mental health.
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5. Conclusion

The results of this study demonstrate a clear relationship between mental health
and disability in which more severe levels of mental ill health are associated with higher
odds of disability outcomes. This relationship is consistent across multiple categories of
race, sexual orientation and socioeconomic status. The modification of this relationship
by race, gender, sexual orientation and SES factors also demonstrates the complexity of
ways in which mental health is determined, as well as the persistence of mental health
outcome disparities for marginalized populations. When considering mental health as
an integral component of overall health, the results of this study highlight opportunities
to address disparities in mental health outcomes in the interest of the World Health

Organization’s goal to secure health for all people.
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Appendix A

Table A.1: Selected BRFSS Variables

Measure Variable BRFSS BRFSS
Name Section Question
Number

Question/ Response
Prompt choices:

Mental MENTHLTH CORE CHD.02
Health Section 2

DECIDE CORE CDIS.03
Section 10

35

Now __Number of
thinking days (01-30),
about your none, don’t
mental know/not sure,
health, which refused
includes

stress,

depression,

and

problems

with

emotions, for

how many

days during

the past 30

days was

your mental

health not

good?

Becauseof a  Yes, no, don’t
physical, know/not sure,
mental, or refused
emotional

condition, do

you have

serious

difficulty

concentratin

g

remembering

, or making

decisions?



DIFFALON CDIS.06 Becauseof a  Yes, no, don’t
physical, know/not sure,
mental, or refused
emotional
condition, do
you have
difficulty
doing
errands
alone such as
visiting a
doctor’s
office or
shopping?

Module 28
(5OGI) Which of the  Gays; straight,
SGM SOMALE/SOF MSOGI.0 following that is, not gay;

EMALE 1 best bisexual,
represents something else,
how you I don’t know
think of the answer,
yourself? refused

TRNSGNDR MSOGI.0 Do you Yes,

2 consider transgender,
yourself to male-to-female;
be Yes,
transgender? transgender,

female-to-male;
Yes,
transgender,
gender
nonconforming
; No; Don’t
know/not sure;
Refused
RACE MRACE1 CORE CDEM.03 Which one or White; Black or
Section 9 more of the  African
following American;
would you American
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say is your
race?

Indian or
Alaska Native;
Asian (Asian
Indian,
Chinese,
Filipino,
Japanese,
Korean,
Vietnamese,
Other Asian);
Pacific Islander
(Native
Hawaiian,
Guamanian or
Chamorro,
Samoan, Other
Pacific
Islander);
Other; Don’t
know/not sure;
Refused

SES

MARITAL

EDUC

CORE
Section 9

CORE
Section 9

CDEM.05

CDEM.06

37

Are you...

What is the
highest
grade or year
of school you
completed?

Married,
divorced,
widowed,
separated,
never married,
a member of an
unmarried
couple, refused

Never attended
school or only
attended
kindergarten;
Grades 1-8
(Elementary);
Grades 9-11
(Some high
school); Grade
12 or GED
(High school



RENTHOM1 CORE
Section 9

EMPLOY1 CORE
Section 9

INCOME3 CORE
Section 9

CDEM.07 Do you rent
or own your
home?

CDEM.14 Areyou
currently...

CDEM.16 Isyour
annual
household
income from
all sources—

38

graduate);
College 1 year
to 3 years
(Some college
or technical
school); College
4 years or more
(College
graduate);
Refused

Own, rent,
other
arrangement,
don’t know/not
sure, refused

Employed for
wages; Self-
employed; Out
of work for 1
year or more;
Out of work for
less than 1 year;
A homemaker;
A student;
Retired; Unable
to work;
Refused

Less than
$10,000; Less
than $15,000
($10,000 to less
than $15,000);
Less than
$20,000
($15,000 to less
than $20,000);
Less than
$25,000; Less
than $35,000
($25,000 to less
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than $35,000);
Less than
$50,000
($35,000 to less
than $50,000);
Less than
$75,000
($50,000 to less
than $75,000);
Less than
$100,000
($75,000 to less
than $100,000);
Less than
$150,000
($100,000 to
less than
$150,000); Less
than $200,000
($150,000 to
less than
$200,000);
$200,000 or
more



Appendix B

Table B.1: Interaction terms for the joint effect of mental health and all potential
confounders on odds of difficulty completing errands alone

OR 95% CI P>zl

Moderate 12.275 2.727,55.241 0.001
Severe 25.711 8.150, 81.121  0.000

Income <25K (USD)

Moderate 1.048 0.672,1.633 0.837

Severe 0921 0.641,1.325 0.659
Income 2100K (USD)

Moderate 1.006 0.535,1.892  0.985
Severe 0.763  0.438,1.328  0.338
Black

Moderate 1.088 0.487,2.431 0.837
Severe 1.024  0.536,1.955 0.943

American Indigenous/ American Native

Moderate 1.034 0.2901, 3.682  0.959
Severe 0.889  0.360,2.196  0.799
Asian

Moderate 0.981 0.162,5.943  0.983
Severe 2.355  0.668,8.298  0.183
Other

Moderate 0.407 0.076,2.180 0.294
Severe 0405 0.095,1.731 0.222
Multi

Moderate 1.420 0.619,3.266 0.410
Severe 0.988 0.468,2.083 0.974

Hispanic

Moderate 1.433  0.808,2.542 0.219
Severe 1.246  0.753,2.061  0.392

Homosexual

Moderate .0489  0.118,2.032  0.325
Severe 0461 0.157,1.354 0.159

Bisexual

Moderate 0.369 0.894,1.526  0.169
Severe 0435 0.150,1.262 0.126
Other

Moderate 1.619 0.334,7.861  0.550
Severe 1.016  0.294,3.150  0.980

Trans MTF
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Moderate 0.219 0.0442,1.080 0.062
Severe 0.468 0.177,1.239  0.126
Trans FTM
Moderate 0.316  0.085,1.168  0.084
Severe 0.274*  0.105,0.713  0.008
Trans GNC
Moderate 1.132  0.401,3.196  0.815
Severe 0.687 0.276,1.685  0.408
Out of/unable to work
Moderate 0.547* 0.341,0.880 0.013
Severe 0.527** 0.357,0.780  0.001
Homemaker/retired
Moderate 0.642 0.369,1.118 0.117
Severe 0.509* 0.316,0.821  0.006
Student
Moderate 0.482  0.209,1.112  0.087
Severe 0.806  0.418,1.551 0.518
Unmarried
Moderate 0.579* 0.364,0.922  0.021
Severe 0.700  0.470,1.042  0.079
Member unmarried couple
Moderate 0.614 0.319,1.180 0.143
Severe 0.825 0.475,1.433  0.495
Rent
Moderate 0.798 0.516,1.237 0.313
Severe 0.671*  0.465,0.968  0.033
Other arrangement
Moderate 0.502  0.243,1.036  0.062
Severe 0.645 0.372,1.120 0.120
Less than high school
Moderate 1.587  0.706,3.572  0.264
Severe 1.189  0.623,2.266  0.600
High school
Moderate 1.629  0.968,2.740  0.066
Severe 1.447  0.935,2.240  0.097
Some college/ technical school
Moderate 1.072  0.670,1.713  0.772
Severe 0932 0.627,1.385  0.727

Statistical significance: * indicates p <.05.



Appendix C

Table C.1: Interaction terms for the joint effect of mental health and all potential
confounders on odds of difficulty making decisions

OR 95% CI P>zl

Moderate 5.073  1.503,17.122 0.009
Severe 25541 9.721,67.10  0.000

Income <25K (USD)

Moderate 1.070 0.748,1.531 0.710

Severe 0.828 0.602,1.138 0.244
Income 2100K (USD)

Moderate 1.365 0.883,2.109 0.162
Severe 1.064 0.705,1.606  0.769
Black

Moderate 1.148 0.637,2.068 0.646
Severe 0.944 0.549,1.624 0.836

American Indigenous/ American Native

Moderate 2.017 0.688,5.914  0.201
Severe 1.943 0.801,4.717  0.142
Asian

Moderate 1.027 0.339,3.109  0.962
Severe 1.917 0.753,4.882  0.172
Other 1.079 0.273,4.274 0,913

Moderate 1.181 0.279,5.000  0.821
Severe
Multi 1.264 0.630,2.533  0.509

Moderate 1.458 0.760,2.795  0.256
Severe

Hispanic

Moderate 0.929 0.598,1.443 0.744
Severe 1.520*  1.007,2.293  0.046

Homosexual

Moderate 0.881 0.273,2.843 0.832
Severe 0.371*  0.146,0.941  0.037

Bisexual

Moderate 0.623 0.194,1.997 0.426
Severe 0.326* 0.130,0.817 0.017
Other

Moderate 3.0468 0.784,11.834 0.108
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Severe 1167  0.398,3.421  0.778

Trans MTF
Moderate 0.316*  0.108,0.919  0.034
Severe 0.330** 0.147,0.742  0.007
Trans FIM
Moderate 0.842  0.299,2.370 0.745
Severe 0.411*  0.182,0.931  0.033
Trans GNC
Moderate 0.548  0.245,1.225 0.143
Severe 0.292***  0.139, 0.612  0.001
Out of/unable to work
Moderate 1.010 0.682,1.496  0.961
Severe 1.194  0.845,1.687 0.314
Homemaker/retired
Moderate 0.932 0.577,1.504 0.772
Severe 0981  0.646,1.489  0.927
Student
Moderate 0.759 0.42,1.305  0.319
Severe 1.008  0.616,1.651  0.974
Unmarried
Moderate 0938  0.658,1.336  0.722
Severe 0.846  0.611,1.175 0.321
Member unmarried couple
Moderate 1.007  0.627,1.618 0.976
Severe 0.695 0.444,1.086 0.110
Rent
Moderate 0910  0.658,1.258  0.567
Severe 0.813  0.604,1.093 0.170
Other arrangement
Moderate 0.846  0.498,1.440 0.539
Severe 0.873  0.543,1.403 0.574
Less than high school
Moderate 1.160  0.596,2.257  0.662
Severe 1.051 0.591,1.870 0.866
High school
Moderate 1.121  0.770,1.634  0.551
Severe 1.113  0.787,1.574  0.545
Some college/ technical school
Moderate 0.880  0.628,1.232  0.455
Severe 0.884  0.646,1.211  0.443

Statistical significance: * indicates p <.05.
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