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Abstract

Objective. To describe and compare the prevalence of psychosocial and psychiatric disorders
among veterans withmultiple sclerosis (MS) and a propensity-score-matched group of veterans
without MS, and to identify sociodemographic and clinical characteristics associated with
comorbid psychosocial and psychiatric problems among veterans with MS.
Methods.Data were linked and extracted from the Veterans Affairs (VA) Homeless Operations
Management and Evaluation System and the Corporate Data Warehouse. The total sample
comprised 27,342 veterans in the VA healthcare system between January 1, 2022, and June
30, 2023, who met eligibility criteria for an MS diagnosis (n=13,671) and 1:1 propensity-score-
matched sample of veterans who did not have MS (n=13,671). MS diagnosis, substance use
disorder (SUD), mental illness, and homelessness were defined using standard ICD-10 codes.
Covariates included sex, age, Charlson Comorbidity Index (CCI), and VA service-connected
disability rating.
Results. A higher prevalence of mental illness among veterans with MS (33%) was found
compared with those without MS (31%). Multivariable logistic regression models indicated MS
was negatively associated with diagnoses of alcohol use disorder, stimulant use disorders,
posttraumatic stress disorder, and schizophrenia/schizoaffective disorder but positively asso-
ciated with diagnoses of cannabis use disorder and major depressive disorder. MS was not
significantly related to homelessness. Disparities in psychosocial and psychiatric disorders
among veterans with MS are described.
Conclusion. This study provides novel insights regarding rates of homelessness, SUD, and
mental illnesses among veterans with MS. Interdisciplinary approaches to identification and
management of mental illness, SUD, and homelessness among veterans with MS are critically
needed.

Introduction

Multiple sclerosis (MS) is an autoimmune disease of the central nervous system (CNS) with
multifactorial etiology and is the most prevalent chronic, lifelong, progressive, neurological
disease affecting young adults.1–4 There are an estimated 1 million persons with MS living in the
United States (U.S.), and higher rates are observed amongwomen compared tomen.5MS has the
potential to cause disability in all major domains of the CNS, with alterations in strength,
sensation, cognition, vision, and coordination.1–3,6,7 An MS diagnosis is associated with adverse
consequences to quality of life, including physical, cognitive, psychological, and social function-
ing.8 With > 20 partially effective FDA-approved disease-modifying therapies (DMTs), man-
agingMShas grownmore complicated over the past 20 years, needing specialty neurology and an
interdisciplinary team in addition to awide range of healthcare providers, including neurologists,
nurses, therapists, and social workers.1,9

The U.S. Department of Veterans Affairs (VA) has been at the forefront of research activities
focused on persons with MS, with approximately 16,000 veterans treated within the VA
healthcare system per annum.10 For instance, the VA Cooperative Study was the first class
1 therapy trial for MS, investigating military veteran communities in the U.S., including men
hospitalized duringWorldWar II, Korean Conflict veterans, and later service veterans.11 A study
analyzing data from the North American Research Committee on Multiple Sclerosis
(NARCOMS) registry found that the Veteran Healthcare Administration (VHA) system pro-
vides better multidisciplinary care, particularly in social work, physical therapy, and urology,
whereas treatment patterns for symptomatic therapies follow similar patterns across veterans
and nonveterans groups, and veterans within VHA used immunomodulatory agents less
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frequently than their nonveteran counterparts.9 A study comparing
primary survey data formale veterans withMSwith secondary data
from the 2003 Behavioral Risk Factor Surveillance System (BRFSS)
found a higher prevalence of hypercholesterolemia, hypertension,
diabetes, coronary heart disease, and stroke among male veterans
than nonveterans withMS, and that correlation of chronic diseases
among male veterans with MS were similar to general population
literature.12 Despite its established impact on quality of life, few
studies have examined substance use and mental health implica-
tions of MS among veteran and nonveteran populations,2,13–19 and
only one study highlighted homelessness as a stressful life event
that may be linked to MS.2

Mental illness and substance use disorders (SUDs) are major
health research areas in the general U.S. veteran population given
thesemodifiable factors pose the greatest risk for social dysfunction
and homelessness among other important functional out-
comes.20–22 It is well established that veterans with disabilities,
such as MS, are at a higher risk of homelessness.23,24 The specific
mechanism relating mental illness, SUDs, and homelessness has
not been elucidated; however, there is a pressing need to investigate
these interactions in subpopulations of veterans who may be at
higher risk of homelessness and experience greater rates of mental
illness and SUDs. The current study aimed to perform analyses of
contemporary national VA administrative data in 2023 to
(1) examine the prevalence of homelessness, SUDs, and mental
illnesses, among veterans with MS; (2) compare rates of homeless-
ness, SUDs, and mental illnesses among veterans with MS and
propensity-score-matched veterans without MS; and (3) identify
sociodemographic and clinical characteristics associated with
homelessness, SUDs, and mental illnesses among veterans with
MS. This information is expected to contribute to epidemiological
understanding of how behavioral health disorders are related
to MS.

Methods

Study design, data, and participants

Cross-sectional data were extracted from two VA databases,
namely, the Homeless Operations Management and Evaluation
System (HOMES) and the VA Corporate Data Warehouse
(CDW). HOMES is an online data collection system that facili-
tates the identification of veterans in various states of housing
instability and homelessness,25 and the CDW is a national repos-
itory of electronic health records comprising data on all inpatient
and outpatient encounters from the VHA administrative and
clinical systems.26, 27 Data extracted from the CDW and HOMES
databases consist of patient demographics, medications, diagno-
ses, procedures, clinical notes, and billing information, including
dates and settings of healthcare use.26,28–32 Data management and
analyses were performed using Microsoft’s Structured Query
Language (SQL) Management Studio (SSMS) version 18
(Redmond, WA), and the SAS Enterprise Guide version 8.3
(SAS Institute, Cary, NC).

The study sample comprised all veterans in the VA healthcare
system who were alive between January 1, 2022, and June
30, 2023, and met eligibility criteria defining an MS diagnosis
(Cohort 1) and a propensity-score-matched sample of veterans in
the VA healthcare system who were alive between January
1, 2022, and June 30, 2023, and did not meet eligibility criteria
defining an MS diagnosis (Cohort 2). Propensity-score matching
based on sex (Male vs. Female), and age (years), was performed

using PSMATCH in SAS. The date of the first VA healthcare
system visit identified through linked HOMES and CDW data or
first homelessness screen response identified through CDWdata,
within the study period, was considered the index date. Because
veterans may have made multiple contacts with the VHA, we
retained the date of their first encounter between January 1, 2022,
and December 31, 2022, through HOMES or CDW databases.
Using linked HOMES and CDW data, the occurrence of home-
lessness, SUDs, and mental illnesses within 6 months of a vet-
eran’s index date (i.e., the time period between the index date and
6 months afterward) and within a prespecified period of time
(January 1, 2022–June 30, 2023) were defined as the main cor-
relates of MS. Veterans were included in the study if they met the
following criteria: 1) utilized the VHA for healthcare; 2) had an
index encounter date between January 1, 2022, and December
31, 2022; and 3) were aged between 18 and 99 at their index date.
Furthermore, veterans were excluded from the study if they met
the following criteria: 1) died prior to June 30, 2023 or 2) had
missing data on the measures described below. This project was
conducted as part of quality improvement efforts initiated by the
National Center on Homelessness among Veterans in VA Cen-
tral Office and was therefore exempt from the VA institutional
review board.

Measures

Multiple sclerosis.We generated two cohorts of veterans with and
without MS, by applying a prespecified definition for MS based on
multiple sources within the CDWdatabase. If a patient satisfied any
of the following criteria, they were considered confirmed cases of
MS: 1) had evidence of at least 1 MS ICD-10-CM diagnostic code
(multiple sclerosis [G35], other specified demyelinating diseases of
the CNS [G37.8], and/or demyelinating diseases of the CNS
[G37.9]) identified in the context of an inpatient or an outpatient
visit, between January 1, 2022, and June 30, 2023, and
within 6 months of their index date; 2) had at least 1 treatment
with DMTs for MS from CDW inception date until 6 months of
their index date; and/or 3) was service-connected for MS from
CDW inception date until 6 months of their index date. This
definition was selected based on standard practice at the VHA
while taking the published literature into consideration.1,7,9–13,33–41

SUDs. A veteran was identified as having an SUD if they had at
least one ICD-10-CMdiagnostic code in the context of an inpatient
or an outpatient visit that corresponds to alcohol use disorder,
opioid use disorder, cannabis use disorder, stimulant use disorder,
sedative/hypnotic/anxiolytic use disorder, and hallucinogen use
disorder, occurring between January 1, 2022, and June 30, 2023,
and within 6 months of their index date (list of ICD-10-CM codes
used are listed in Supplement 1).

Mental illness. A veteran was identified as having a mental
illness if they had at least one ICD-10-CM diagnostic code in the
context of an inpatient or an outpatient visit that corresponds to
major depressive disorder (MDD), posttraumatic stress disorder
(PTSD), generalized anxiety disorder, bipolar disorder, and schizo-
phrenia/schizoaffective disorder, occurring between January
1, 2022, and June 30, 2023, and within 6 months of their index
date (list of ICD-10-CM codes used are listed in Supplement 2).

Homelessness.We identified a record as belonging to a veteran
who had experienced homelessness during the time period between
January 1, 2022, and June 30, 2023, using linkedHOMES andCDW
data, using VHA’s operational definition as described elsewhere.42

Specifically, homelessness was identified among outpatient and
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inpatient records with ICD-10-CM diagnostic code that is descrip-
tive of homelessness (Z59.0), in the presence of outpatient stop
codes indicating clinical encounters with outpatient staff in the
Grant and Per Diem (GPD) program, the Health Care for Home-
less Veterans (HCHV)/Homeless ChronicallyMentally Ill (HCMI)
program, and/or inpatient stop codes indicating clinical encounters
with inpatient staff including the Domiciliary Care for Homeless
Veterans (DCHV) program and the CompensatedWork Therapy/
Transitional Residence (CWT/TR) program, if the veteran had a
positive screen on an annual homeless screening clinical reminder
(HSCR)—responded “no” to “In the past 2 months, have you been
living in stable housing that you own, rent, or stay in as part of a
household?” based on CDW data, and/or had evidence of partic-
ipation in GPD, HCHV/HCMI, DCHV, or CWT/TR based on
HOMES data, between January 1, 2022, and June 30, 2023, and
within 6 months of their index date.

Covariates. Besides sex (male vs. female), age (years), Charlson
Comorbidity Index (CCI), and percent service-connected disability
rating, which were considered as candidate variables in propensity-
score matching, we also examined the following potential con-
founders for the hypothesized relationships: race, marital status,
combat service, as defined at baseline (i.e. index date). The CCI
score was calculated using 17 ICD-10-CM diagnostic codes, as
described elsewhere,43 reflecting the cumulative increase in the
likelihood of 1-year mortality due to severity of the selected comor-
bidities.

Statistical analysis

All statistical analyses were performed using the SAS Enterprise
Guide version 8.3 (SAS Institute, Cary, NC), whereby MS status
was considered the exposure variable to be examined in relation to
multiple outcome variables of interest, namely, homelessness,
SUDs, and mental illnesses. First, the prevalence rates of any
homelessness, SUD, and mental illness were calculated with their
95% confidence intervals (CIs) among veterans with MS. Second, a
propensity-score-matched group of veterans without MS was cre-
ated to be matched on sex and age with the sample of veterans with
MS. Third, bivariate analyses were conducted comparing veterans
with MS to propensity-score-matched comparison group of vet-
erans without MS on rates of homelessness, SUDs, and mental
illnesses. Fourth, these bivariate analyses were then followed with
multivariable logistic regression analyses to examine whether vet-
erans withMS had higher rates of homelessness, SUDs, andmental
illnesses than other veterans without MS after adjusting for con-
founders. Fifth, among the sample of veterans with MS, a series of
multivariable logistic regression models were constructed to iden-
tify sociodemographic and clinical characteristics associated with
any homelessness, SUDs, and mental illness. We calculated pro-
pensity scores or predicted probabilities of MS vs. No MS for each
veteran based on a set of relevant characteristics using a two-step
procedure: (1) MS vs. no MS was modeled as the outcome variable
in a multiple logistic regression model including as predictor vari-
ables a selected group of covariates that were identified as key
confounders of the exposure-outcome association; (2) predicted
probabilities of MS vs. No MS (“propensity scores”) were used for
the purpose of matching MS and non-MS exposure groups and
these matched subjects were later used within regression models
that examined the relationship of MS vs. no MS status with home-
lessness, SUDs, and mental illnesses, whereby covariates were
added if needed. The PSMATCH procedure was applied for the
purpose of 1:1matching, using the greedy nearest neighbormethod

with caliper specified at 0.50. Two-sided statistical tests were per-
formed at α=0.05.

Results

A total of 6,861,414 (18,569 MS and 6,842,845 non-MS) veterans
sought VHA services between January 1, 2022, and December
31, 2022, of which 4,212,580 (13,671 MS and 4,198,909 non-MS)
remained in the study sample after all eligibility criteria were
applied. Using propensity scores generated through propensity-
score matching on sex and age, each veteran with MS was 1:1
matched to another veteran from the pool of non-MS veterans,
resulting in a total sample of 27,342 veterans, that is, 13,671MS and
13,671 non-MS veterans (Figure 1). The sociodemographic and
clinical characteristics of veterans diagnosed with MS and
propensity-score-matched veterans not diagnosed with MS are
displayed in Table 1. As expected, the distribution by sex and age
was similar among the propensity-score-matched groups. By con-
trast, MS and non-MS groups of veterans differed with more non-
Hispanic white individuals, more married individuals, higher

Table 1. Sociodemographic and Clinical Characteristics of U.S. Veterans
Diagnosed with Multiple Sclerosis (MS) and Propensity-Score-Matched U.S.
Veterans Not Diagnosed with MS—Veterans Health Administration (January 1,
2022-December 31, 2022)

Total MS No MS

N = 27342 N = 13671 N = 13671

Total n (%) n (%) n (%)

Sociodemographic:

Sex: P = 1.00

Male 19436 (71.08%) 9718 (71.08%) 9718 (71.08%)

Female 7906 (28.92%) 3953 (28.92%) 3953 (28.92%)

Age (years): P = 1.00

18–39 3790 (13.86%) 1895 (13.86%) 1895 (13.86%)

40–49 5244 (19.18%) 2622 (19.18%) 2622 (19.18%)

50–59 7004 (25.62%) 3502 (25.62%) 3502 (25.62%)

60–69 5868 (21.46%) 2934 (21.46%) 2934 (21.46%)

70+ 5436 (19.88%) 2718 (19.88%) 2718 (19.88%)

P = 1.00

Mean ± standard
deviation

56.34±13.58 56.34±13.58 56.34±13.58

Race: P < 0.0001

Non-Hispanic White 16189 (59.21%) 8679 (63.48%) 7510 (54.93%)

Non-Hispanic Black 5884 (21.52%) 2785 (20.37%) 3099 (22.67%)

Hispanic 1406 (5.14%) 586 (4.29%) 820 (6.00%)

Mixed race/other 789 (2.89%) 247 (1.81%) 542 (3.96%)

Missing 3074 (11.24%) 1374 (10.05%) 1700 (12.44%)

Marital status: P < 0.0001

Married 15727 (57.52%) 8155 (59.65%) 7572 (55.39%)

Single/never married 4009 (14.66%) 1942 (14.21%) 2067 (15.12%)

Separated/divorced 6451 (23.59%) 3125 (22.86%) 3326 (24.33%)

Widowed 542 (1.98%) 259 (1.89%) 283 (2.07%)
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disability ratings and CCI, and fewer individuals with combat
service exposure among the MS group.

Differences in prevalence rates of homelessness, diagnosed
SUD, and mental illnesses between veterans diagnosed with MS
and propensity-score-matched veterans not diagnosed withMS are
shown in Table 2 and depicted in Figure 2. Specifically, there was a
higher prevalence of mental illness among veterans with MS
(32.8%) compared with propensity-score-matched veterans with-
out MS (30.5%). There was a higher prevalence of both homeless-
ness and SUDs among propensity-score-matched veterans without
MS (3.1% and 5.7%, respectively) compared with veterans with MS
(2.7% and 4.5%, respectively).

Multivariable logistic regression models were constructed sep-
arately for each of the selected outcome variables in relation to MS
status as the exposure variable, after adjustment for race, marital
status, combat service, percent service-connected disability rating,
and CCI. These multivariable analyses suggested that MS was
negatively associated with SUD (OR=0.77, 95% CI: 0.69, 0.87),
with variation according to type of substance. Specifically, MS
was negatively associated with alcohol use (OR=0.59, 95% CI:
0.52, 0.68) and stimulant use (OR=0.57, 95% CI: 0.43, 0.78) disor-
ders but positively associated with cannabis use disorder (OR=1.20,
95% CI: 0.99, 1.45). Similarly, MS was positively associated with
MDD (OR=1.29, 95% CI: 1.22, 1.38) but negatively associated with
PTSD (OR=0.69, 95% CI: 0.65, 0.74) and schizophrenia/schizoaf-
fective disorder (OR=0.61, 95% CI: (0.49, 0.77). Conversely, MS
was not significantly related to homelessness, after adjustment for
covariates.

Table 3 presents multiple logistic regression models for socio-
demographic and clinical correlates of the prevalence of homeless-
ness, SUD, andmental illnesses among veterans withMS. Results of
these multivariable analyses suggested no sex differences in home-
lessness among veterans with MS, whereas SUDs were more

frequent among male veterans, and mental illnesses were more
frequent among female veterans. Furthermore, homelessness,
SUDs, andmental illnesses were inversely related to age. Compared
to non-Hispanic white veterans, those who identified themselves as
non-Hispanic black or hadmissing data on race weremore likely to
have experienced homelessness, while those who identified them-
selves as Hispanic, mixed/other race, were more likely to be diag-
nosed with mental illnesses. Homelessness, SUDs, and mental
illnesses were more frequently observed among single/never mar-
ried and separated/divorced veterans as compared to married
veterans, whereas widowed veterans were more likely than married
veterans to be diagnosed with mental illnesses. A positive associ-
ation was observed between combat service, disability rating, and
mental illnesses, whereas the CCI score was positively associated
with both SUDs and mental illnesses, among veterans with MS.

Discussion

Results from this study provide new data and novel insights
regarding homelessness, SUDs, and mental illnesses, among

Table 1. Continued

Total MS No MS

N = 27342 N = 13671 N = 13671

Total n (%) n (%) n (%)

Missing 613 (2.24%) 190 (1.39%) 423 (3.09%)

Combat service: P = 0.003

Yes 2087 (7.63%) 979 (7.16%) 1108 (8.10%)

Clinical:

Percent service-
connected disability
rating:

P < 0.0001

10%–40% 5606 (20.50%) 1966 (35.07%) 3640 (64.93%)

50%–100% 21736 (79.50%) 11705 (53.85%) 10031 (46.15%)

Charlson’s comorbidity
index:

P < 0.0001

0 19472 (71.22%) 9552 (69.87%) 9920 (72.56%)

1 3732 (13.65%) 1827 (13.36%) 1905 (13.93%)

2 1965 (7.19%) 1102 (8.06%) 863 (6.31%)

3+ 2173 (7.95%) 1190 (8.70%) 983 (7.19%)

P < 0.0001

Mean ± standard
deviation

0.65 ± 1.29 0.55 ±1.19

Table 2. Differences in Prevalence of Homelessness, Substance Use Disorders,
and Mental Illnesses between U.S. Veterans Diagnosed with Multiple Sclerosis
(MS) and Propensity-Score-Matched U.S. Veterans Not Diagnosed with MS—
Veterans Health Administration (January 1, 2022-December 31, 2022)

Prevalence
n (%)

MS No MS

Odds ratio
(95% confidence

interval)*

Homelessness: 364 (2.66%) 421 (3.08%) 0.91 (0.79, 1.06)

Substance use disorder:

Any 616 (4.51%) 777 (5.68%) 0.77 (0.69, 0.87)

Alcohol 344 (2.52%) 544 (3.98%) 0.59 (0.52, 0.68)

Opioids 84 (0.61%) 99 (0.72%) 0.83 (0.62, 1.13)

Cannabis 254 (1.86%) 233 (1.70%) 1.20 (0.99, 1.45)

Stimulant 68 (0.50%) 116 (0.85%) 0.57 (0.43, 0.78)

Sedative/hypnotic/
anxiolytic

17 (0.12%) 19 (0.14%) 1.43 (0.66, 3.09)

Hallucinogen 1 (0.01%) 2 (0.01%) 0.44 (0.04, 4.97)

Mental illness:

Any 4482 (32.78%) 4180 (30.58%) 0.98 (0.93, 1.03)

Major depressive
disorder

2707 (19.80 %) 2016 (14.75%) 1.29 (1.22, 1.38)

Posttraumatic stress
disorder

2311 (16.90 %) 2779 (20.33%) 0.69 (0.65, 0.74)

Generalized anxiety
disorder

576 (4.21%) 566 (4.14%) 1.02 (0.90, 1.15)

Bipolar disorder 366 (2.68%) 350 (2.56%) 0.99 (0.85, 1.16)

Schizophrenia/
schizoaffective
disorder

129 (0.94%) 168 (1.23%) 0.61 (0.49, 0.77)

*Based on propensity-score-matched samples whereby logistic regression models were
constructed separately for each of the selected outcome variables in relation to multiple
sclerosis status as the exposure variable, controlling for covariates (race, marital status,
combat service, percent service-connected disability rating, and Charlson’s comorbidity
index).

4 S.L. Silveira, H. Beydoun, and J. Tsai

https://doi.org/10.1017/S1092852924002165
Downloaded from https://www.cambridge.org/core. IP address: 3.129.216.7, on 25 Nov 2024 at 05:15:55, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S1092852924002165
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


veterans withMS, which have been rarely explored in the literature.
Perhaps, the most notable finding was the higher prevalence of
mental illness among veterans with MS compared with veterans
without MS. Characteristics associated with higher rates of mental
illnesses among veteranswithMS included younger age, unmarried
status, Hispanic ethnicity or mixed/other race, combat service, and
disability status. These findings highlight an important consider-
ation for clinical teams within the VHA, specifically the need to
conduct appropriate screening and referrals among veterans with

MS based on nonmodifiable sociodemographic characteristics
(i.e., age, marital status, sex, race, combat service, and disability).

There is a strong body of evidence indicating a higher preva-
lence of psychiatric comorbidity among persons with MS as other
studies have found rates of depression 2-5-folds higher than the
general population.44,45 Our findings align with the ongoing con-
cern about the prevalence of MDD in the MS population that has
been associated with greater health services use.46 Results from a
recent systematic review highlighted the high prevalence of anxiety
and depression in particular (more than 20%), but noted a signif-
icant gap in the literature regarding studies devoted to other
psychiatric comorbidities such as bipolar and SUDs that are of
significant clinical relevance.44 The current study addresses this gap
in the literature, particularly among veterans with MS, who may be
at greater risk of mental illnesses. There are various theorized
mechanisms for higher prevalence of psychiatric comorbidities
including the impact of MS diagnosis and MS symptoms (e.g.,
disability status); however, the inflammatory and neurogenerative
processes of MS have been strongly associated with depression and
bipolar mood disorders.45 One key takeaway from the evidence
regarding mental illness among veterans with MS is a critical need
for multidisciplinary diagnosis and treatment approaches.

There was a lower prevalence of alcohol and stimulant use
disorders among veterans with MS, but higher rates of cannabis
use disorders compared to veterans without MS. Over the past
10 years there has been great interest in the use of cannabis as a
second-line symptom management strategy for pain.47 Results
from this study are related to other recent research comparing
general cannabis use between adults with MS and controls wherein
persons with MS are more likely to report recent cannabis use.47

Further research is needed to examine the rates of general cannabis
use versus cannabis use disorders in personswithMS. Another pain
management treatment of interest among veterans globally is
opioids.48 One previous study among veterans with MS indicated
over a 3-year period (2015-2017) chronic opioid use declined.18

Low rates of opioid use in the current cohort are a positive indica-
tion; however, there is a need for widely available and effective
treatment strategies for chronic pain among persons withMS given
the limited research on cannabis.

There was no significant difference in the prevalence of home-
lessness between veterans with and without MS. However, there
was an indication of non-Hispanic black veterans, regardless of MS
diagnosis, being at high risk for homelessness which has been well-
documented in both the general and veteran populations.22,49,50

Among veterans, race is associated with greater housing instability
in general and the use of VHA homeless programs in particu-
lar.22,50 Additionally, there are well-documented health disparities
among minority populations with MS, particularly non-Hispanic
blacks, which lead to disproportionate access to first-line DMTs
and specialty care.51 Such compounding disparities can have sig-
nificant implications for patient outcomes and quality of life that
must be addressed within the VHA system through rigorous
screening and referral mechanisms to support marginalized per-
sons with MS.

The current study has several notable limitations. There are
likely distinct differences between veterans withMS and the general
MS population; as such, results from the current study may not
be generalizable to all persons with MS. This study highlights
the pressing need for further research among black and ethnic-
minority populations with MS in general in the U.S. and globally
given health disparities associated with social determinants of
health.51 Specifically, culturally tailored resources may be needed

Table 3. Multiple Logistic Regression Models for Sociodemographic and
Clinical Correlates of Prevalent Homelessness, Substance Use Disorder, and
Mental Illness, among U.S. Veterans Diagnosed with Multiple Sclerosis (MS)—
Veterans Health Administration (January 1, 2022–December 31, 2022)

Odds ratio (95% confidence interval)

Homelessness Substance use Mental illness

Sociodemographic:

Sex:

Male Ref. Ref. Ref.

Female 0.85 (0.67, 1.07) 0.61 (0.51, 0.75) 1.38 (1.27, 1.50)

Age (years):

18–39 Ref. Ref. Ref.

40–49 0.80 (0.58, 1.11) 0.67 (0.53, 0.86) 0.81 (0.72, 0.92)

50–59 0.74 (0.53, 1.01) 0.44 (0.34, 0.57) 0.68 (0.60, 0.77)

60–69 0.60 (0.42, 0.86) 0.38 (0.29, 0.50) 0.49 (0.43, 0.56)

70+ 0.28 (0.17, 0.46) 0.18 (0.13, 0.26) 0.45 (0.39, 0.52)

Race:

Non-Hispanic White Ref. Ref. Ref.

Non-Hispanic Black 1.99 (1.56, 2.55) 1.08 (0.88, 1.32) 0.99 (0.90, 1.09)

Hispanic 1.42 (0.86, 2.35) 0.87 (0.58, 1.31) 1.43 (1.19, 1.70)

Mixed race/other 1.71 (0.86, 3.43) 1.22 (0.72, 2.11) 1.52 (1.17, 1.97)

Missing 1.94 (1.40, 2.70) 1.04 (0.78, 1.37) 0.89 (0.79, 1.02)

Marital status:

Married Ref. Ref. Ref.

Single/nevermarried 2.70 (2.00, 3.65) 1.54 (1.21, 1.94) 1.16 (1.03, 1.29)

Separated/divorced 3.58 (2.78, 4.61) 2.07 (1.71, 2.51) 1.45 (1.33, 1.59)

Widowed 2.70 (1.23, 5.93) 2.73 (1.63, 4.58) 1.04 (0.78, 1.38)

Missing 0.88 (0.28, 2.86) 0.70 (0.28, 1.74) 0.69 (0.49, 0.99)

Combat service:

Yes 0.66 (0.40, 1.08) 1.14 (0.85, 1.55) 1.64 (1.43, 1.88)

Clinical:

Percent service-connected disability rating:

10%–40% Ref. Ref. Ref.

50%–100% 0.80 (0.60, 1.08) 1.02 (0.79, 1.30) 2.20 (1.95, 2.49)

Charlson’s comorbidity index:

0 Ref. Ref. Ref.

1 1.10 (0.79, 1.53) 1.88 (1.49, 2.37) 1.60 (1.43, 1.79)

2 1.23 (0.83, 1.84) 1.76 (1.31, 2.36) 1.54 (1.34, 1.77)

3+ 1.45 (0.98, 2.16) 2.27 (1.70, 3.03) 2.35 (2.05, 2.68)
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to mitigate the risk of psychiatric disorders and homelessness. The
cross-sectional nature of data collection limits the assessment of
directionality of associations examined in the current study. Addi-
tionally, there was a low prevalence of homelessness in the current
sample; however, there are many veterans withMS who experience
homelessness and housing instability that warrant focal research on
their needs to guide appropriate healthcare resources and inter-
ventions.

Conclusion

In conclusion, veterans with MS were more likely to have some
psychiatric disorders than veterans without MS but there was no
difference in rates of homelessness. Certain veterans with MS such
as those who were younger, unmarried, race/ethnic minorities,
with combat exposure and disabilities were at greater risk for a
host of psychosocial problems, such as homelessness, SUDs, and
mental illness. Veterans in these categories may require particular
attention to address health disparities within the clinical popula-
tion of veterans with MS.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/S1092852924002165.
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