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ABSTRACT

Objective. Contractures and deformi-
ties of the hand are major factors in
disability and reduced health-related
quality of life in systemic sclerosis
(S§Sc). Physical (PT) and occupational
therapy (OT) have been emphasised to
address impaired hand function, but
little is known about the extent they are
employed. The objective of this study
was to determine the proportion of Ca-
nadian SSc patients with hand involve-
ment who are referred to and use PT
or OT services and factors associated
with referral.

Methods. Participants were respond-
ents to the Canadian Scleroderma Pa-
tient Survey of Health Concerns and
Research Priorities who rated =1 of
5 hand problems (hand stiffness, dif-
ficulty making fist, difficulty holding
objects, difficulty opening hand, diffi-
culty with faucet) as occurring at least
sometimes with moderate or higher
impact. Patients indicated if their phy-
sicians recommended PT or OT and if
they used these services. Multivariate
logistic regression assessed independ-
ent predictors of PT or OT referral.
Results. Of 317 patients with hand
involvement, 90 (28%) reported PT
or OT referral, but only 39 (12%) re-
ported using these services. PT or OT
referral was associated with more hand
problems (odds ratio [OR]=1.24, 95%
confidence interval [CI] 1.02-1.51,
p=0.031) younger age (OR=0.96, 95%
CI 0.94-0.99, p=0.004) and not being
employed (OR=0.50, 95% CI 0.26-
0.97, p=.0041).

Conclusion. Few SSc patients with
hand involvement are referred to PT or
OT, and even fewer use these services.
High-quality randomised controlled
trials of PT and OT interventions to im-
prove hand function in SSc are needed.

Introduction

Contractures and deformities of the
hand, consisting of decreased flexion,
limited extension and reduced thumb
abduction, are common in systemic
sclerosis (SSc) (1-4) and are important
contributors to overall disability (5-6).
Physical (PT) and occupational therapy
(OT) have been emphasised as rehabil-
itation techniques to address impaired

574

hand functioning once contractures
from SSc have developed (1). Three
randomised controlled trials (RCTs)
have reported that PT or OT interven-
tions improved hand function (7-9), but
none included more than 20 patients
per treatment or control groups (1). The
extent to which physicians recommend
PT or OT services and to which SSc pa-
tients use them is unknown. Thus, the
objectives of this study were to (1) de-
termine the proportion of patients with
self-reported hand impairment referred
to PT or OT by their physicians, (2) the
proportion using PT or OT, and (3) fac-
tors related to PT or OT referral.

Sample and methods

Sample

Persons with SSc completed the anony-
mous Canadian Scleroderma Patient
Survey of Health Concerns and Re-
search Priorities survey between Sep-
tember 2008 and August 2009. The
survey was advertised at an annual
meeting of the Scleroderma Society of
Canada, through Scleroderma Society
of Canada and Sclérodermie Québec
websites; in full-page magazine adver-
tisements in McLean’s and 1’ Actualité;
by announcements in Canadian SSc-
related newsletters; by contacting Ca-
nadian SSc support groups; and with
materials distributed by Canadian
Scleroderma Research Group physi-
cians. Respondents completed the sur-
vey in English or French online or by
requesting a paper copy. Respondents
included in the present study were =18
years old, residents of Canada, and had
physician diagnosed SSc. Signed in-
formed consent was not obtained as the
survey was anonymous. The study was
approved by the McGill University Re-
search Ethics Board.

Measures

Survey respondents rated the frequency
and impact of 69 symptoms, including
5 related to hand function. Frequency
questions were worded, “How fre-
quently have you experienced (insert
symptom) in the past year?” with re-
sponse options (never, rarely, some-
times, most of the time, always). Impact
questions were worded, “Please specify
the degree of impact that (insert symp-
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Table I. Characteristics of patients with hand involvement (n=317).

Variable Total n (%) Referred PT Not Referred p-value
or OT n=90 n=227
Female gender 279 (88%) 82 (91%) 197 (87%) 0.285
Age, mean + SD (n=295) 55.5 (12.6) 52.1 (12.4) 569 (12.4) 0.003
Race/ethnicity (n=258)* 0410
White 218 (84%) 62 (81%) 156 (86%)
Other** 29 (11%) 10 (13%) 19 (10%)
White and other** 11 (4%) 5 (6%) 6 (3%)
Level of education 0.650
Less than high school 32 (10%) 7 (8%) 25 (11%)
High school graduate 210 (66%) 60 (67%) 150 (66%)
University graduate 75 (24%) 23 (25%) 52 (23%)
Marital status 0.704
Single 27 (9%) 9 (10%) 18 (8%)
Married 226 (71%) 65 (72%) 161 (71%)
Separated/divorced/widowed 64 (20%) 16 (18%) 48 (21%)
Primary spoken language 0.104
English 241 (76%) 74 (82%) 167 (74%)
French 76 (24%) 16 (18%) 60 (26%)
Working (full- or part-time) 87 (27%) 20 (22%) 67 (30%) 0.189
Disease Subtype 0.205
Diffuse 43 (14%) 17 (19%) 26 (11%)
Limited/CREST 110 (35%) 28 (31%) 82 (36%)
Not known 164 (52%) 45 (50%) 119 (52%)
Primary SSc Care (n=311) 0.058
Rheumatologist 210 (68%) 66 (74%) 144 (65%)
Other physician 83 (27%) 22 (25%) 61 (27%)
No current treatment 18 (6%) 1 (1%) 17 (8%)
Years since diagnosis, mean + SD  11.0 (9.7) 10.3 (10.6) 11.3 (94) 0412
(n=315)
Number of hand symptoms 0.028
experienced at least sometimes
1 12 (4%) 0 (0%) 12 (5%)
2 29 (9%) 6 (7%) 23 (10%)
3 54 (17%) 12 (13%) 42 (19%)
4 86 (27%) 28 (31%) 58 (26%)
5 136 (43%) 44 (49%) 92 (41%)
Number of hand symptoms with 0.007
at least moderate impact
1 55 (17%) 12 (13%) 43 (19%)
2 44 (14%) 9 (10%) 35 (15%)
3 53 (17%) 12 (13%) 41 (18%)
4 80 (25%) 24 (27%) 56 (25%)
5 85 (27%) 33 (37%) 52 (23%)

*Numbers do not add to 258 because patients were able to choose more than one race/ ethnicity option.
**Aboriginal: 10; Asian: 15; Arab: 3; Black: 2; Latin American: 2; other racial/ethnic background: 13.

tom) has had on your ability to carry
out everyday activities in the past year”
with response options (no impact, min-
imal, moderate, severe, extremely se-
vere). Symptom frequency and impact
were recoded as dichotomous variables
(frequency, never or rarely versus
sometimes, most of the time or always;
impact, no impact or minimal impact
versus moderate, severe or extremely
severe impact). Respondents were clas-
sified as having hand involvement if
they rated =1 of 5 hand symptom items

(hand stiffness, difficulty making fist,
difficulty holding objects, difficulty
opening hand, difficulty with faucet) as
occurring at least sometimes with mod-
erate or greater impact.

Survey respondents were asked to indi-
cate from a list that included PT and OT
“which treatments/therapies/tools did
your physician or other health profes-
sional suggest that you use currently?”
and which treatments/therapies/tools
do you actually use currently?”. They
were classified as having been recom-
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mended PT or OT by physicians and
using PT or OT if they answered yes to
either PT or OT or both.

Data analyses

Survey respondents referred for PT
or OT were compared to those not
referred on demographic and disease
variables using the y? statistic for cat-
egorical variables, two-tailed #-tests for
continuous variables, and the Mann-
Whitney U-test for ordinal variables.
Among those with hand involvement,
the likelihood of PT or OT referral was
assessed with multiple logistic regres-
sion. The a priori defined model in-
cluded the number of hand symptoms
for which patients reported at least
moderate impairment, gender, age,
education level, disease duration, work
status (not working vs. working full or
part-time) and treating physician (rheu-
matologist, other physician, not receiv-
ing treatment). Whether or not patients
had private insurance was included in
a secondary analysis due to the large
number of patients without insurance
data. Discrimination and calibration
of the logistic regression models were
assessed with the c-index and Hosmer
Lemeshow goodness-or-fit test statistic
(HL), respectively (10). All analyses
were conducted using SPSS version
17.0 (SPSS Inc., Chicago, IL), and all
statistical tests were two-sided with a
significance level of p<0.05.

Results

Sample characteristics

Of 792 persons who completed all or
part of the survey (not counting dupli-
cate submissions), 157 (20%) did not
specify that they had been diagnosed
with SSc by a health care provider, 8
(1%) were <18 years of age, and 71
(9%) were not from Canada. This left
556 respondents with survey data, of
whom 317 (57%) had hand involve-
ment per the study definition. Demo-
graphic and medical data of the 317
respondents included in the study are
shown in Table I.

PT or OT recommendation and use

Only 90 respondents with hand in-
volvement (28%) reported a PT or OT
referral. Only 39 reported using PT or
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OT, equivalent to 43% of those recom-
mended PT or OT, or, 12% of all pa-
tients with hand involvement. There
were 287 (91%) respondents with
complete predictor data who were in-
cluded in the regression analysis. As
shown in Table II, on an unadjusted ba-
sis, greater number of hand symptoms
with at least moderate impact (odds
ratio [OR]=1.26, 95% confidence in-
terval [CI] 1.06-1.51,p=0.011) and age
(OR=0.97,95% C10.95-0.99, p=0.004)
were significantly associated with being
PT/OT referral. In multivariate analy-
sis, hand symptoms (OR=1.24, 95%
CI 1.02-1.51, p=0.031), age (OR=0.96,
95% CI 0.94-0.99, p=0.004) and full-
or part-time employment (OR=0.50,
95% CI 0.26-0.97, p=0.041) were in-
dependently associated with referral.
The model had good discrimination (c-
index=0.71) and calibration (p=0.908
for the HL statistic). Respondents with
private insurance (n=108 of 197 with
data) were almost twice as likely to be
referred for PT/OT (OR=1.92, 95% CI
0.95- 3.90) but this was not statistically
significantly (p=0.070) in regression
analysis.

Discussion

Hand function is a core determinant of
overall impairment for patients with
SSc. PT/OT is the primary interven-
tion available to address impaired hand
function. In this study, only 28% of
Canadians with SSc with self-reported
hand problems were referred to PT or
OT, and only 43% of those used PT or
OT (12% of all respondents with hand
problems). Greater hand involvement,
younger age, and not working full- or
part-time were independently associ-
ated with referral. Those not work-
ing may have had greater impairment
(11-12), which was not fully captured
by the relatively non-specific variable
used (number of hand problems). Addi-
tionally, working patients may experi-
ence logistical difficulties in accessing
PT/OT.

It is not entirely surprising that physi-
cians do not regularly refer patients for
PT or OT as there is limited evidence
supporting these rehabilitation treat-
ments, and it is not known to what
degree they are effective. Even in
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Table II. Factors associated with PT or OT referral.

Variable Unadjusted Odds Ratio  p-value  Adjusted Odds Ratio p-value
(95% CI) (95% CI)

Hand severity™** 1.26 (1.06-1.51) 0.011 1.24 (1.02-1.51) 0.031
Male 0.64 (0.28-1.46) 0.288 0.55 (0.23-1.36) 0.197
Age 0.97 (0.95-0.99) 0.004 0.96 (0.94-0.99) 0.004
Education > high school 1.00 (0.60-1.64) 0.984 0.92 (0.52-1.62) 0.766
Disease duration 0.99 (0.96-1.02) 0411 0.99 (0.96-1.02) 0.519
Working full or part-time 0.68 (0.39-1.12) 0.191 0.50 (0.26-0.97) 0.041
Treating physician

Rheumatologist Reference Reference

Other physician 0.79 (0.45-1.39) 0.408 0.95 (0.51-1.77) 0.871
No treatment 0.13 (0.02-0.99) 0.048 0.27 (0.03-2.15) 0.214

“**Hand severity was defined as the number of hand symptoms (1-5) with moderate or greater impair-

ment.

rheumatoid arthritis (RA), where there
is more research, studies are not con-
clusive. A 2004 systematic review of
hand exercise to improve function in
RA determined that high-quality stud-
ies were needed to draw conclusions
(13). Furthermore, physical and occu-
pational therapists are usually trained
as generalists and typically do not re-
ceive training to address the particular
problems of SSc patients. Furthermore,
it is unclear how readily patients can
access ongoing PT or OT, and our find-
ings suggest that this may be related to
private insurance coverage.

There are limitations to consider in in-
terpreting the results of this study. The
study used a convenience sample of
survey respondents. In addition, a large
portion of the survey dissemination
and response was electronic (newslet-
ters, websites and the online survey)
which may have influenced respond-
ent characteristics. The method used
to determine hand involvement status
was a gross measure based on simple
frequency and impact ratings and may
not have accurately reflected hand in-
volvement. We did not include digital
ulcers in our list of hand symptoms,
which may have impacted our results
as digital ulcers have been shown to
increase disability among patients with
SSc (14). Other limitations include the
lack of precise medical information to
characterise patients, due to the self-
report nature of the survey and the di-
chotomous checklist method to assess
PT and OT referral and use. As well,
assessing only current referral and use
did not allow us to identify patients
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who were previously referred or had
used PT or OT services in the past. Fi-
nally, the small number of patients that
used PT and OT services did not allow
for assessment of factors associated
with use among referred patients.

In summary, hand function is an im-
portant issue that is not currently ad-
dressed for many people with SSc who
report hand impairment. However,
there is a lack of sufficient evidence
to suggest that physicians should regu-
larly refer SSc patients with hand prob-
lems for PT or OT services. The lack
of systematic care to address disability
from impaired hand function is a ma-
jor care gap. The findings of this study
underline the need for high-quality, ad-
equately-powered randomised control
trials to determine if PT and OT inter-
ventions would improve hand function
in SSc or if early use of PT or OT could
prevent contractures before they devel-
op. In addition, they highlight the need
for research to better understand how
physicians attempt to manage hand
problems in SSc, as well as patient ac-
cess to PT and OT services.
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