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Objective. Systemic sclerosis (SSc) has significant psychosocial implications. We aimed to evaluate the proportion
of participants in a large international SSc cohort who used mental health services in a 3-month period and to evaluate
demographic, psychological, and disease-specific factors associated with use.

Methods. Baseline data of participants enrolled in the Scleroderma Patient-Centered Intervention Network Cohort
were analyzed. We determined the proportion that used mental health services and the source of services in the 3 months
prior to enrollment. Multivariable logistic regression was used to identify variables associated with service use.

Results. Of the 2319 participants included in the analysis, 417 (18%) used mental health services in the 3 months prior
to enrollment. General practitioners were the most common mental health service providers (59%), followed by psycholo-
gists (25%) and psychiatrists (19%). In multivariable analysis, mental health service use was independently associated with
higher education (odds ratio [OR] 1.07, 95%confidence interval [CI] 1.03-1.11), smoking (OR 1.06, 95%CI 1.02-1.11), being
retired (OR 0.60, 95% CI 0.38-0.93), having limited SSc (OR 1.39, 95% CI 1.02-1.89), and having higher anxiety symptom
scores (OR 1.04, 95% CI 1.03-1.06) and lower self-efficacy scores (OR 0.90, 95% CI 0.83-0.97). Variables not significantly
associated included age, race, disease manifestations, depression symptom scores, and body image distress.

Conclusion. About 18% of participants in a large international cohort received mental health services in a 3-month
period, of whom the majority received these services from a general practitioner.

INTRODUCTION

Systemic sclerosis (SSc) is a rare chronic systemic disease

characterized by dysregulated fibrosis, autoimmunity, inflammation,

and vasculopathy (1). Its two major clinical forms are limited cutane-

ous, dominated by vascular manifestations, and diffuse cutaneous,

characterized by progressive fibrosis of the skin and internal organs.

Both forms can result in significant disfigurement, pain, disability,

organ failure, and accelerated mortality (1). SSc carries the highest

case-fatality rate among the rheumatic diseases, with lung disease

as the leading cause of SSc-related mortality (2).
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Faced with significant morbidity, high mortality, and a paucity
of effective pharmacotherapy, people with SSc experience signif-
icant psychosocial consequences and emotional distress (3) The
prevalence of current (30-day), 12-month, and lifetime major
depressive disorder has been estimated at 4%, 11%, and 23%,
respectively, in Canadian Scleroderma Research Group Registry
participants (4). These rates are considerably higher than the rates
of depression in the general population and in other chronic rheu-
matic diseases, such as rheumatoid arthritis (5). In one study,
people with SSc (n = 85) were significantly more likely to score
above 16 on the Center for Epidemiological Studies Depression
Scale (48%) compared with people with rheumatoid arthritis
(n = 120; 36%) and healthy controls (n = 125; 20%) (5). Multiple
disease-specific factors, including active and more severe dis-
ease, lung dysfunction, skin involvement, esophageal problems,
and decreased oral aperture, have been associated with more
depressive symptoms and psychosocial impact (5,6). Other
sociodemographic factors, such as being unmarried and having
lower education, and psychological factors, including body image
distress, were also associated with greater psychological distress
in SSc (6). The lifetime prevalence of anxiety disorders has been
estimated at 64% in people with SSc, which is much higher than
that observed in the general population (7,8). Among anxiety disor-
ders, generalized anxiety and social phobia were found to be most
common, with lifetime prevalence of 19% and 15%, respectively
(8). Among people with SSc, disease-associated disfigurement is
associated with body image distress and social anxiety (6).

Addressing psychosocial concerns that affect quality of life is
an essential aspect of patient-centered care for people with SSc
(7). Although developing and testing mental health interventions
is challenging in SSc, such interventions have been shown to
reduce disability and improve the quality of life in more prevalent
autoimmune diseases, such as rheumatoid arthritis (7). There
is also limited information on the frequency of mental health
services (MHS) use in SSc. In this study, we aimed to determine
the proportion of participants enrolled in the Scleroderma

Patient-Centered Intervention Network (SPIN) Cohort who used
MHS in a 3-month period and to evaluate demographic, psycho-
logical, and disease-specific factors associated with use.

MATERIALS AND METHODS

Participants and procedures. The study sample inclu-
ded participants enrolled in the SPIN Cohort (9). The SPIN
Cohort comprises participants recruited from more than 45 cen-
ters in Canada, the USA, the UK, France, Spain, Mexico, and
Australia. Eligible participants must meet the 2013 American
College of Rheumatology/European League Against Rheumatism
(ACR/EULAR) classification criteria for SSc (10) and be 18 years
of age or older. They must be able to complete questionnaires in
English, Spanish, or French and have the ability to provide
informed consent, access the Internet, and respond to the SPIN
Cohort questionnaires online. Eligible participants are recruited
and enrolled and provide consent at SPIN centers. The attending
physician or supervising nurse or research coordinator who initi-
ated enrollment in the SPIN Cohort completes medical variable
forms. Subsequently, participants receive an email invitation to
register online and complete the SPIN Cohort questionnaires on
enrollment and subsequently every 3 months. The present study
included participants who completed baseline SPIN question-
naires from January 2014 to May 2020. The SPIN Cohort study
was approved by the ethical boards of the Jewish General Hospi-
tal, Montreal, Canada (ethics protocol CODIM-FLP-12-123), and
all other participating centers. All participants provided written
informed consent.

Measures. MHS use. Along with the questionnaires and
demographic information, participants were asked, “In the last
3 months, have you seen any of the following health professionals
to address a mental health concern?” If they answered yes, they
were asked to check all that applied (psychiatrist, psychologist,
general practitioner or family doctor, other [specify]) as well as
respond to the question “How many times for each in the last
3 months?” Types of providers listed in the “other” option were
categorized for statistical analysis.

Demographic variables. Enrolled participants provided
demographic variables at baseline, including information on race
and ethnicity, marital status, years of education, current occupa-
tion, housing location (urban or nonurban), smoking status, and
alcohol intake. Race and ethnicity were entered differently at dif-
ferent sites according to the corresponding country standard pro-
cedure. A consolidated race and ethnicity variable with three
categories (White, Black, and other) was created for statistical
analysis. Enrolling physicians or site staff captured the site of
enrollment, sex, and date of birth.

Medical variables. The enrolling SPIN investigators com-
pleted the disease-specific variables, including disease subtype
(diffuse or limited), disease duration since first non-Raynaud

SIGNIFICANCE & INNOVATIONS
• Systemic sclerosis (SSc) has substantial psychoso-

cial implications. There is limited information about
mental health service use in SSc.

• Approximately 18% of participants in a large inter-
national SSc cohort received mental health services
in the 3 months prior to enrollment in the cohort.

• General practitioners were the most common
providers of mental health care, followed by
psychologists and psychiatrists.

• Mental health service use was associated with
higher education, smoking, the limited form of the
disease, higher anxiety symptom score, and lower
self-efficacy. Being retired was associated with a
lower rate of mental health services use.
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disease manifestation, presence of Raynaud’s phenomenon, mod-
ified Rodnan skin score (MRSS), presence of sclerodactyly, facial
telangiectasia, abnormal skin pigmentation, gastrointestinal and
cardiopulmonary involvement, and history of scleroderma renal cri-
sis. MRSS measures skin thickness in 17 body areas on a scale
from 0 to 51, with higher scores indicating more severe thickness
(11). Gastrointestinal symptoms included esophageal (eg, dyspha-
gia, heartburn, reflux), stomach (eg, early satiety, vomiting), and
intestinal (eg, diarrhea, bloating, constipation) symptoms. The diag-
nosis of pulmonary arterial hypertension was established on the
basis of right-sided heart catheterization, and diagnosis of interstitial
lung disease was established on the basis of high-resolution com-
puted tomography, radiography, or chest auscultation findings.

Mental health measures. Participants completed question-
naires to evaluate symptoms of depression, anxiety, and body
image distress.

The eight-item Patient Health Questionnaire (PHQ-8) was used
to evaluate symptoms of depression (12). The PHQ-8 is derived
from the nine-item Patient Health Questionnaire (PHQ-9), which is
validated in SSc (13). A large individual participant data meta-
analysis found that the correlation between PHQ-8 and PHQ-9
scores was 0.996 (14). PHQ-8 scores can range from 0 to 24, with
higher scores indicating more depressive symptoms. Previous
studies have divided PHQ-9 score into categories of 0 to 4, 5 to
9, 10 to 14, 15 to 19, and 20 or greater to reflect increasing severity
(12,15). As a screening tool for major depression, PHQ-9 scores of
10 or greater were found to have a sensitivity of 88% and a specific-
ity of 85%. However, for a prevalence of 10%, only about 40% of
people who screen positive would have major depression (16).

Patient-Reported Outcomes Measurement Information
System-29 profile version 2.0 (PROMIS-29v2) domains were
used to evaluate symptoms of anxiety, fatigue, sleep disturbance,
and pain. PROMIS-29v2 is a short form that generates standard-
ized scores of patient-reported health status over the past 7 days,
with a mean of 50, which represents the average of a general US
population, and a standard deviation of 10. Higher scores indicate
more of the measured domain (17).

Social interaction anxiety was assessed using the Social
Interaction Anxiety Scale–6 (SIAS-6). The scale rates respon-
dents’ experiences in social situations from 0 to 24, with higher
scores indicating higher distress due to social interactions (18).

Participants completed the Satisfaction with Appearance
(SWAP) scale to measure body image distress. Scores can range
from 0 to 84, with higher scores indicating greater dissatisfaction
with appearance (19).

The PROMIS-29v2, SIAS-6, and SWAP are validated in SSc
(17,19–22).

Disability. The Scleroderma Health Assessment Questionnaire
(SHAQ) was used to assess functional disability (23,24). The SHAQ
assesses eight disability categories over the past 7 days (dressing
andgrooming, arising, eating,walking, hygiene, reach, grip, common
daily activities). Items are rated on a 4-point scale ranging from

0 (without anydifficulty) to 3 (unable todo). The total score is themean
of the highest scores of each of the eight categories, ranging from
0 (no disability) to 3 (severe disability), with higher scores indicating
greater functional disability. The SHAQ is validated in SSc (23,24).

Self-efficacy. Participants completed the Self-Efficacy for Man-
aging Chronic Disease (SEMCD) scale to assess their confidence in
self-managing SSc despite fatigue, physical discomfort, emotional
distress, and other disease-specific symptoms. Each item is rated
on a 10-point rating scale ranging from 1 (not confident at all) to
10 (totally confident). The score for the scale is the mean of all items,
ranging from 1 to 10, with higher scores indicating higher self-
efficacy. The SEMCD scale has been validated in SSc (25).

Statistical analysis. Participant characteristics, rate of MHS
use, and type of mental health provider were assessed using
descriptive analyses, including means, standard deviations, mini-
mum, and maximum for continuous variables and frequencies and
percentages for discrete variables. We also determined the rate of
MHS use and type of mental health provider by stratum of increasing
depression symptom score (PHQ-8 scores <10, 10-20, and ≥ 20).

Demographic, psychological, disability, and medical variables
were compared between participants who received MHS in the
3 months prior to enrollment and those who did not using a χ2 or
Fisher’s exact test and independent samples t-test as appropriate.
Effect size for each of the variables was determined and reported
as Cramr’s V for categorical variables and Cohen’s d for continuous
variables. Multivariable binary logistic regression was subsequently
used to identify variables independently associated with MHS use
using an a priori–defined model that included age, sex, education
level, marital status, disease subset, disease duration, and scores
on the PHQ-8, PROMIS-29v2 anxiety domain, SWAP, SHAQ, and
SEMCD. These factors were selected because of their likely impact
on MHS use on the basis of previous studies (6) or clinical impor-
tance. We subsequently adjusted the models in an exploratory
backward stepwise procedure and assessed each secondary
model for improvement of fit to the model. Because of the explor-
atory nature of the analysis, variables that achieved a P value of
0.10 or below were retained in the final model, with those that had
a P value of 0.05 or below considered statistically significant factors.
The association betweenMHS use and country or site of enrollment
was analyzed post hoc. Models’ goodness-of-fit was assessed
using the −2 log-likelihood (−2LL) statistic. Missing variables were
not imputed or replaced. All statistical analyses were performed
using SAS version 9.3 (SAS Institute, Inc.).

RESULTS

Sample characteristics. At time of data extraction, 2334
SPIN Cohort participants had completed baseline assessments,
and 2319 (99%) of these answered the MHS use questions and
were included in the analysis. The majority of participants (36%)
were from the USA, 25% were from France, 24% were from
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Canada, 11% were from the UK, and 2% or less each were from
Spain, Australia, and Mexico. Female participants constituted 88%
of the cohort. The mean age was 54.6 ± 12.7 years, 81% were
White, and 40% of participants had diffuse SSc. The mean time
since the first non-Raynaud disease manifestation was
11.1 ± 8.7 years. Raynaud’s phenomenon, esophageal symptoms,
and sclerodactyly were the most commonly reported disease man-
ifestations at 98%, 85%, and 81%, respectively. The mean MRSS
was 7.8 ± 8.2. Interstitial lung disease and pulmonary arterial hyper-
tension were reported in 36% and 9% of participants, respectively.

MHS use and mental health provider. Eighteen per-
cent (n = 417) of the 2319 participants used MHS in the 3 months
prior to enrollment in SPIN, with 37% (n = 153) receiving MHS
from more than one type of provider (Figure 1). Of these

417 participants, 59% reported addressing a mental health con-
cern with a general practitioner or family doctor, 25% with a psy-
chologist, and 19% with a psychiatrist. Rheumatologists,
captured under “other,” were the source of mental health care
for 17% of these participants. The “other” category also included
social workers and other medical subspecialists, including pulmo-
nologists and gastroenterologists. When stratified by country of
enrollment (Table 1), general practitioners were the most common
provider of MHS in all countries and reached 46% (77 of 166) in
the USA, 75% (88 of 117) in Canada, 70% (23 of 33) in the UK,
57% (49 of 86) in France, and 67% (10 of 15) in the other coun-
tries. The rate of MHS by a psychiatrist ranged from 6% in the
UK to 40% in France; a psychologist, from 6% in the UK to 47%
in Mexico, Spain, and Australia; and a rheumatologist, from 7%
in France to 21% in the USA.

Figure 1. Rate of mental health services (MHS) use in the 3 months prior to enrollment and type of mental health provider in the entire cohort and
by depression symptom score. Thirty-seven percent of participants received MHS from more than one type of provider, adding up to a total of
more than 100%. Patient Health Questionnaire–8 (PHQ-8) scores were available for 2220 participants and 392 of those who used MHS. *The
“other” provider group included social workers, physical and occasional therapists, gastroenterologists, pulmonologists, cardiologists, and other
subspecialists. GP, general practitioner.

Table 1. MHS service provider by country of enrollment

Type of provider
USA

(n = 166)
Canada
(n = 117)

UK
(n = 33)

France
(n = 86)

Mexico, Spain,
Australia (n = 15)

GP or family doctor 77 (46%) 88 (75%) 23 (70%) 49 (57%) 10 (67%)
Psychiatrist 29 (17%) 14 (12%) 2 (6%) 34 (40%) 2 (13%)
Psychologist 49 (30%) 23 (20%) 2 (6%) 22 (26%) 7 (47%)
Rheumatologist 35 (21%) 23 (20%) 4 (12%) 6 (7%) 3 (20%)
Other 43 (26%) 33 (28%) 13 (39%) 17 (20%) 5 (33%)

Abbreviations: GP, general practitioner; MHS, mental health services.
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Table 2. Differences between participants who received MHS and those who did not (n = 2319)

Variable MHS (n = 417) No MHS (n = 1902) P Effect sizea

Age (years) 53.5 (12.6) 54.9 (12.7) 0.051 0.11
Sex 0.00
Female 365 (18%) 1666 (82%) Reference
Male 52 (18%) 236 (82%) 0.97

Country of enrollment
USA 166 (20%) 665 (80%) Reference 0.08
Canada 117 (21%) 429 (79%) 0.51
UK 33 (13%) 218 (87%) 0.01
France 86 (15%) 503 (85%) 0.01
Mexico 4 (18%) 18 (82%) 0.99
Spain 5 (13%) 35 (88%) 0.25
Australia 6 (15%) 34 (85%) 0.46

Race and ethnicityb

White 336 (18%) 1549 (82%) Reference 0.02
Black 35 (21%) 131 (79%) 0.30
Other 44 (17%) 213 (83%) 0.78

Marital status
Married or common law 281 (17%) 1347 (83%) Reference 0.05
Single 52 (17%) 254 (83%) 0.91
Separated or widowed 84 (22%) 293 (78%) 0.02

Education (years) 15.4 (3.6) 14.8 (3.7) 0.01 0.00
Current occupation
Employed 158 (17%) 788 (83%) Reference 0.11
Unemployed or on disability 114 (24%) 370 (76%) <0.01
Retired 76 (13%) 504 (87%) 0.06
Other 69 (23%) 232 (77%) 0.01

Housing location
Nonurban 120 (15%) 674 (85%) Reference 0.06
Urban 296 (20%) 1216 (80%) 0.01

Smoking
No 369 (17%) 1773 (83%) Reference 0.08
Yes 48 (28%) 121 (72%) <0.01

Alcohol
No 231 (17%) 1091 (83%) Reference 0.02
Yes 186 (19%) 803 (81%) 0.41

Disease subtype
Limited 255 (19%) 1076 (81%) Reference 0.04
Diffuse 143 (16%) 757 (84%) 0.048

Disease durationc (years) 10.5 (8.8) 11.3 (8.7) 0.12 0.09
MRSS 7.8 (8.6) 7.8 (8.1) 0.88 0.01
Raynaud’s phenomenon
No 9 (21%) 34 (79%) Reference 0.01
Yes 402 (18%) 1855 (82%) 0.60

Sclerodactyly
No 86 (20%) 346 (80%) Reference 0.03
Yes 319 (17%) 1515 (83%) 0.22

Telangiectasia
No 138 (20%) 568 (80%) Reference 0.03
Yes 261 (17%) 1272 (83%) 0.15

Abnormal skin pigmentation
No 270 (18%) 1198 (82%) Reference 0.01
Yes 121 (17%) 579 (83%) 0.53

Gastrointestinal symptoms
Esophageal
No 44 (13%) 295 (87%) Reference 0.05
Yes 362 (19%) 1588 (81%) 0.01

Stomach
No 252 (16%) 1304 (84%) Reference 0.07
Yes 148 (22%) 530 (78%) <0.01

Intestinal
No 212 (15%) 1163 (85%) Reference 0.08
Yes 195 (22%) 692 (78%) <0.01

(Continued)
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The rate of MHS use in the preceding 3 months increased
with increasing strata of PHQ-8 scores (Figure 1), including 14%
(229 of 1691) among participants with PHQ-8 scores <10, 30%
(139 of 466) of participants with PHQ-8 scores of 10 to 19, and
38% (24 of 63) with PHQ-8 scores greater than or equal to 20.
General practitioners were the most common MHS providers
regardless of depression symptoms score category, although
the percentage of participants who received MHS from psychia-
trists and psychologists increased with increasing PHQ-8 score.

The mean (SD) number of visits to an MHS provider was 4.6
(3.9) for psychologists, 2.4 (2.7) for rheumatologists, 2.2 (1.7) for
psychiatrists, and 2.1 (2.7) for general practitioners.

Factors associated with MHS use. In bivariate analyses
(Table 2), when compared with participants who did not use
MHS in the 3 months prior to enrollment in SPIN, those who did
were more likely to be separated, divorced, or widowed than mar-
ried (22% vs 17%); unemployed or on disability than employed
(24% vs 17%); and living in an urban setting than nonurban (20%
vs 15%). The MHS group had more years of education (15.4 ± 3.6
vs 14.8 ± 3.7) and a higher prevalence of smokers compared with
nonsmokers (28% vs 17%). Differences were seen in the country
of enrollment: the MHS group included fewer participants from the
UK (13%) and France (15%) compared with the USA (20%).
Although statistically significant, these demographic variables had

an overall small effect size on MHS use. Participants who used
MHS were slightly more likely to have the limited form compared
with the diffuse form of the disease (19% vs 16%) and were more
likely to have esophageal (19% vs 13%), stomach (22% vs 16%),
and intestinal symptoms (22% vs 15%), with a small effect size.

Compared with participants who did not use MHS, participants
who did had statistically significantly higher symptoms of depression
(9.1 ± 6.0 vs 5.8 ± 5.1), anxiety (57.4 ± 10.0 vs 51.1 ± 9.6), and
fatigue (59.5 ± 10.0 vs 53.9 ± 11.0) and lower self-efficacy scores
(5.5 ± 2.3 vs 6.7 ± 2.2), with a medium effect size. They had higher
scores on the sleep disturbance (55.0 ± 7.9 vs 51.9 ± 8.7) domain,
greater pain interference (58.0 ± 9.0 vs 55.0 ± 9.7), and more body
image distress (35.1 ± 18.5 vs 30.9 ± 18.7), social anxiety (3.9 ± 5.0
vs 2.4 ± 3.7), and functional disability (0.9 ± 0.7 vs 0.7 ± 0.7), with a
small effect size.

A priori and exploratory multivariable regression models are
described in Table 3. In both models, MHS use was significantly
associated with higher education, higher anxiety symptom scores,
and lower self-efficacy. Higher depression symptom scores were sig-
nificantly associated with MHS use in the a priori model (odds ratio
[OR] 1.04, 95% confidence interval [CI] 1.01-1.08), but only a trend
toward statistical significance was observed in the exploratory model
(OR 1.03, 95% CI 1.00-1.07). Of the additionally explored variables,
the odds of MHS use was significantly lower for participants who
were retired versus employed and enrolled in the UKor France versus

Table 2. (Cont’d)

Variable MHS (n = 417) No MHS (n = 1902) P Effect sizea

Interstitial lung disease
No 243 (17%) 1213 (83%) Reference 0.04
Yes 160 (20%) 653 (80%) 0.07

Pulmonary hypertension
No 360 (18%) 1636 (82%) Reference 0.01
Yes 32 (16%) 165 (84%) 0.53

Scleroderma renal crisis
No 392 (18%) 1801 (82%) Reference 0.01
Yes 16 (17%) 79 (83%) 0.80

Depression (PHQ-8) 9.1 (6.0) 5.8 (5.1) <0.01 −0.60
PROMIS-29
Anxiety 57.4 (10.0) 51.1 (9.6) <0.01 −0.63
Fatigue 59.5 (10.0) 53.9 (11.0) <0.01 −0.51
Sleep disturbance 55.0 (7.9) 51.9 (8.7) <0.01 −0.35
Pain 58.0 (9.0) 55.0 (9.7) <0.01 −0.30

Body image distress (SWAP) 35.1 (18.5) 30.9 (18.7) <0.01 −0.23
Social anxiety (SIAS-6) 3.9 (5.0) 2.4 (3.7) <0.01 −0.38
Disability index (SHAQ) 0.9 (0.7) 0.7 (0.7) <0.01 −0.22
SHAQ score ≤1 230 (16%) 1,240 (84%) Reference 0.08
SHAQ score >1 163 (22%) 581 (78%) <0.01

Self-efficacy (SEMCD) 5.5 (2.3) 6.7 (2.2) <0.01 0.52

Note: Values are presented as n (%) for categorical variables and mean (SD) for continuous variables. Response
rates varied from 83% to 100% for the different variables.
Abbreviations: MRSS, modified Rodnan skin score; PHQ-8, Patient Health Questionnaire–8; PROMIS-29, Patient-
Reported Outcomes Measurement Information System–29; SEMCD, Self-Efficacy for Managing Chronic Disease;
SHAQ, Scleroderma Health Assessment Questionnaire; SIAS-6, Social Interaction Anxiety Scale–6; SWAP, Satisfac-
tion with Appearance.
aEffect size is reported as Cramr’s V for categorical variables and Cohen’s d for continuous variables.
bConsolidated variable accounting for the different understanding of race and ethnicity in different parts of the
world.
cDisease duration since first non-Raynaud’s manifestation.
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the USA. Being a smoker and having the limited form of the disease,
on the other hand, increased the odds ofMHS use. On goodness-of-
fit testing, Model 1 had a − 2LL value of 1463.1, whereas Model
2 had a − 2LL of 1347.3, indicating a better fitting model.

DISCUSSION

The main finding of this study was that fewer than 20% of par-
ticipants with SSc in a large international cohort used MHS in the
3 months prior to enrollment, with general practitioners being the
most common providers of these services. We also found that
MHS use was associated with smoking, more years of education,
the limited form of the disease, higher anxiety symptom scores,
and lower self-efficacy. Being retired was associated with lower

odds of MHS use. Finally, differences in the rates of MHS use were
observed between countries of enrollment, with use more common
in Canada and the USA.

Limited information about MHS use in SSc has been previously
reported. In a cross-sectional survey that included 198 Dutch
patients with SSc, 38 patients (19%) had contacted a psychologist
since the onset of their disease, and only 14 patients (7%) had done
so in the prior 12 months (26). Mental health care provided by other
professionals was not assessed in that study. In another study,
12 of 13 patients with current (30-day) major depressive disorder
(92.3%) and 32 of 37 with 12-month major depressive disorder
(88.9%) had talked to a professional about their depression at some
point in their life (4). In that study, the evaluation was limited to
patients who met the Diagnostic and Statistical Manual of Mental

Table 3. Factors associated with MHS use in the SPIN Cohort

Variable

Model 1a Model 2b

OR (95% CI) P OR (95% CI) P

Age 1.00 (0.99–1.01) 0.85 1.01 (1.00–1.03) 0.14
Sex (female) 1.06 (0.70–1.61) 0.77 1.11 (0.71–1.72) 0.66
Country of enrollment
USA Reference
Canada 0.99 (0.71–1.40) 0.98
UK 0.48 (0.27–0.83) 0.01
France 0.64 (0.43–0.94) 0.02
Spain, Mexico, Australia - - 0.56 (0.24–1.33) 0.19

Marital status
Married or common law Reference Reference
Single 0.80 (0.52–1.24) 0.31 0.91 (0.58–1.42) 0.67
Separated or widowed 1.34 (0.95–1.87) 0.09 1.39 (0.98–1.99) 0.07

Education 1.06 (1.02–1.10) <0.01 1.07 (1.03–1.11) <0.01
Employment status
Employed Reference
Unemployed or on disability 1.17 (0.81–1.70) 0.40
Retired 0.60 (0.38–0.93) 0.02
Other - - 1.38 (0.91–2.08) 0.13

Housing location
Nonurban Reference
Urban - - 1.14 (0.84–1.55) 0.41

Smoking - - 1.85 (1.15–2.98) 0.01
Disease duration 0.99 (0.98–1.01) 0.49 0.99 (0.97–1.01) 0.24
Limited disease (vs. diffuse) 1.18 (0.88–1.57) 0.26 1.39 (1.02–1.89) 0.04
Gastrointestinal symptoms
Esophageal 1.28 (0.82–2.00) 0.28
Stomach 1.12 (0.81–1.56) 0.49
Intestinal - - 1.17 (0.85–1.60) 0.33

Interstitial lung disease - - 1.27 (0.95–1.72) 0.11
Depression (PHQ-8) 1.04 (1.01–1.08) 0.02 1.03 (1.00–1.07) 0.06
Anxiety (PROMIS-29) 1.04 (1.02–1.06) <0.01 1.04 (1.03–1.06) <0.01
Body image distress (SWAP) 0.99 (0.99–1.00) 0.12 1.00 (0.99–1.01) 0.42
Disability index
SHAQ score ≤1 Reference Reference
SHAQ score >1 0.94 (0.69–1.28) 0.71 0.87 (0.62–1.22) 0.42

Self-efficacy (SEMCD) 0.89 (0.82–0.95) <0.01 0.90 (0.83–0.97) 0.01

Abbreviations: CI, confidence interval; MHS, mental health services; OR, odds ration; PHQ-8, Patient
Health Questionnaire–8; PROMIS-29, Patient-Reported Outcomes Measurement Information System–
29; SEMCD, Self-Efficacy forManaging Chronic Disease; SHAQ, SclerodermaHealth Assessment Question-
naire; SPIN, Scleroderma Patient-centered Intervention Network; SWAP, Satisfaction with Appearance.
aA priori defined model.
bFinal model included additional significant variables following a stepwise regression procedure.
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Disorders, Fourth Edition criteria for major depressive disorder and
did not include patients with milder depressive symptoms, anxiety
disorders, or other forms of emotional distress.

Similar observations have been made in other rheumatic dis-
eases. In the Netherlands, a survey study of 869 patients with
rheumatoid arthritis showed that the rate of psychosocial care in
the preceding 12 months ranged from 8% to 18%, with a trend
toward lower use rates among patients with lower socioeconomic
status and shorter disease duration (27). In a cross-sectional
study of 50 pediatric patients with lupus andmixed connective tis-
sue disease in the USA, 34% of patients had any symptoms of
depression or anxiety; among these patients, about 24% (or 8%
of all patients) had previous mental health care (28).

An important observation in our study was the high rate of
MHS use provided by general practitioners and family doctors
seen in the entire cohort and when stratified by country of enroll-
ment and PHQ-8 score stratum. This reflects the important role
primary care physicians play in the delivery of mental health care
(29). It might also indicate barriers to specialized MHS, which
needs exploring in future studies.

Previous studies identified the presence of a chronic disease,
race, socioeconomic status, insurance, cost, and availability of
primary and mental health services to have a significant impact
on MHS use (27,30–33). The association between smoking,
lower rates of smoking cessation, and major depression is also
well recognized (34). The effect of retirement on mental health
and well-being, on the other hand, is complex, with potential for
bidirectional associations (35). Epidemiological studies have
shown inconclusive results so far, with many suggesting lower
rates of depressive symptoms with retirement (36).

No previous studies, to our knowledge, explored the associ-
ation between MHS use and disease-specific variables in SSc. In
this cohort, the diffuse form of the disease, compared with limited
SSc, was associated with a lower OR of MHS use in our study.
Although both disease forms carry significant disability and
impact on mental health, the difference in the magnitude of this
impact between the two forms is still not well understood. In a
previous study looking at determinants of health-related quality
of life in SSc, diffuse SSc was associated with a significantly
worse Medical Outcome Short Form–36 (SF-36) physical compo-
nent score compared with limited SSc (37). The two forms, how-
ever, did not differ in the SF-36 mental component score.

Another interesting observation in our study was the associ-
ation between higher MHS use and lower self-efficacy, which
was previously shown to correlate with lower function and more
emotional distress in SSc (25). A recent study on physical and
occupational therapy use in patients with SSc enrolled in the SPIN
Cohort similarly showed lower self-efficacy scores in patients who
used these services in the preceding 3 months (38). These find-
ings are in agreement with previous data showing a correlation
between higher self-efficacy and lower health services use and
cost in arthritis and other chronic diseases (39).

Differences were seen in the rate of MHS use between the
countries of enrollment, most likely because of a number of fac-
tors, including cultural differences relating to perceptions around
mental health care, access, and cost, among other factors. Future
studies are needed to explore the impact of these factors on MHS
use and on the association between MHS use and the other
demographic and disease-specific variables in SSc.

The large number of evaluated factors and the large sample
size is an important strength of the present study. We included
participants from several countries with variable health care sys-
tems. We evaluated the association of MHS use with multiple
demographic factors, psychological variables using validated
measures, and a wide range of disease-specific variables, includ-
ing those with an impact on morbidity, mortality, and body image.
SSc diagnoses and all disease-specific variables were ascertained
by enrolling physicians. In addition, all variables were obtained at
one time point, allowing for a more accurate assessment of MHS
need and use.

Our study has several limitations to recognize when interpret-
ing the results. The SPIN Cohort includes a convenience sample of
participants from specialized SSc centers. These participants
might be different from the general SSc population in other less
specialized health care settings and might have higher access to
specialized health care, including mental health care. Our evalua-
tion was limited to the 3 months prior to enrollment only, with no
available data on ever use. The evaluation was also limited to self-
reported use of MHS, which might have resulted in an underesti-
mation of the rate of use given the sensitive nature of mental health
care. We were not able to evaluate the impact of health insurance,
cost, access, and MHS availability on use in the SPIN Cohort. The
cohort does not collect information on mental health disorders
either, which is an important factor to consider when evaluating
the rate of MHS use. In addition, some of the differences we
observed between participants who used MHS and those who
did not were small, with a small effect size despite the statistical
significance, which might be due to the large sample size.

In conclusion, we showed that about 18% of patients with SSc
in a large international cohort used MHS in the 3 months prior to
enrollment, with general practitioners and primary care physicians
being the most common providers of mental health care. We identi-
fied factors that showed an association with higher MHS use, some
of which were previously found to be predictive of MHS use in other
populations. Additional studies are needed to explore these factors
as well as the rate of MHS use in patients with SSc and a clinical
diagnosis of major depressive disorder or other mental health disor-
ders. The effects of these services in this unique patient population
are also important to explore in future research.
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The SPIN Investigators included the following: Dan E. Furst (Division of
Rheumatology, Geffen School of Medicine, University of California, Los
Angeles, CA), Karen Gottesman (Scleroderma Foundation, Los Angeles,
CA), Marie Hudson (McGill University, Montreal, Quebec, Canada), Laura
Hummers (Johns Hopkins University School of Medicine, Baltimore, MD),
Maureen D. Mayes (University of Texas McGovern School of Medicine,
Houston, TX), Warren R. Nielson (St. Joseph’s Health Care, London,
Ontario, Canada), Robert Riggs (Scleroderma Foundation, Danvers, MA),
Maureen Sauve (Scleroderma Society of Ontario, Hamilton, Ontario,
Canada), Fredrick Wigley (Johns Hopkins University School of Medicine,
Baltimore, MD), Shervin Assassi (University of Texas McGovern School
of Medicine, Houston, TX), Andrea Benedetti (McGill University, Montreal,
Quebec, Canada), Ghassan El-Baalbaki (Université du Québec à
Montréal, Montréal, Québec, Canada), Carolyn Ells (McGill University,
Montreal, Quebec, Canada), Kim Fligelstone (Scleroderma & Raynaud’s
UK, London, UK), Catherine Fortune (Ottawa Scleroderma Support
Group, Ottawa, Ontario, Canada), Tracy Frech (University of Utah, Salt
Lake City, UT), Amy Gietzen (Scleroderma Foundation, Tri-State Chapter,

Binghamton, NY), Geneviève Guillot (Sclérodermie Québec, Longueuil,
Québec, Canada), Daphna Harel (New York University, New York, NY),
Monique Hinchcliff (Yale School of Medicine, New Haven, CT), Sindhu
R. Johnson (Toronto Scleroderma Program, Mount Sinai Hospital,
Toronto Western Hospital, and University of Toronto, Toronto, Ontario,
Canada), Maggie Larche (McMaster University, Hamilton, Ontario,
Canada), Catarina Leite (University of Minho, Braga, Portugal), Christelle
Nguyen (Université Paris Descartes and Assistance Publique–Hôpitaux
de Paris, Paris, France), Karen Nielsen (Scleroderma Society of Ontario,
Hamilton, Ontario, Canada), Janet Pope (University of Western Ontario,
London, Ontario, Canada), François Rannou (Université Paris Descartes
and Assistance Publique–Hôpitaux de Paris, Paris, France), Michelle
Richard (Scleroderma Atlantic, Halifax, Nova Scotia, Canada), Tatiana
Sofia Rodriguez Reyna (Instituto Nacional de Ciencias Médicas y Nutrici�on
Salvador Zubir�an, Mexico City, Mexico), Anne A. Schouffoer (Leiden
University Medical Center, Leiden, the Netherlands), Maria E. Suarez-
Almazor (University of Texas MD Anderson Cancer Center, Houston, TX),
Christian Agard (Centre Hospitalier Universitaire - Hôtel-Dieu de Nantes,
Nantes, France), Nassim Ait Abdallah (Assistance Publique–Hôpitaux de
Paris, Hôpital St-Louis, Paris, France), Alexandra Albert (Centre Hospitalier
Universitaire de Québec - Université Laval, Québec, Québec, Canada),
Marc André (Centre Hospitalier Universitaire Gabriel-Montpied,
Clermont-Ferrand, France), Elana J. Bernstein (Columbia University, New
York, NY), Sabine Berthier (Centre Hospitalier Universitaire Dijon Bour-
gogne, Dijon, France), Lyne Bissonnette (Université de Sherbrooke, Sher-
brooke, Québec, Canada), Alessandra Bruns (Université de Sherbrooke,
Sherbrooke, Québec, Canada), Patricia Carreira (Servicio de Reumatolo-
gia del Hospital 12 de Octubre, Madrid, Spain), Marion Casadevall
(Assistance Publique–Hôpitaux de Paris, Hôpital Cochin, Paris, France),
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Cochin, Paris, France), Lorinda Chung (Stanford University, Stanford,
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Denton (Royal Free London Hospital, London, UK), Robyn Domsic
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pital and University of British Columbia, Vancouver, British Columbia,
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Paul R. Fortin (Centre Hospitalier Universitaire de Québec - Université
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Marseille, France), Genevieve Gyger (Jewish General Hospital and McGill
University, Montreal, Quebec, Canada), Ariane L Herrick (University of
Manchester, Salford Royal National Health Service Foundation Trust,
Manchester, UK), Sabrina Hoa (Centre hospitalier de l’Université de Mon-
tréal, Montréal, Québec, Canada), Alena Ikic (Centre Hospitalier Universi-
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Jones (University of Alberta, Edmonton, Alberta, Canada), Suzanne Kafaja
(University of California, Los Angeles, CA), Nader Khalidi (McMaster Uni-
versity, Hamilton, Ontario, Canada), Marc Lambert (Centre Hospitalier
Régional Universitaire de Lille, Hôpital Claude Huriez, Lille, France), David
Launay (Centre Hospitalier Régional Universitaire de Lille, Hôpital Claude
Huriez, Lille, France), Hélène Maillard (Centre Hospitalier Régional Univer-
sitaire de Lille, Hôpital Claude Huriez, Lille, France), Nancy Maltez
(University of Ottawa, Ottawa, Ontario, Canada), Joanne Manning
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belle Marie (Centre Hospitalier Universitaire Rouen, Hôpital de Bois-
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versitaires de Strasbourg, Nouvel Hôpital Civil, Strasbourg, France), Ariel
Masetto (Université de Sherbrooke, Sherbrooke, Québec, Canada), Fran-
çois Maurier (Hôpitaux Privés de Metz, Hôpital Belle-Isle, Metz, France),
Arsene Mekinian (Assistance Publique–Hôpitaux de Paris, Hôpital St-
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Hospital 12 de Octubre, Madrid, Spain), Mandana Nikpour (St. Vincent’s
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Louis Olagne (Centre Hospitalier Universitaire Gabriel-Montpied,
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