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Scleroderma: Health Services Utilization from Patients’
Perspective
SINDHU R. JOHNSON, SIMON CARETTE, and JAMES V. DUNNE

ABSTRACT. Objectives. To evaluate utilization of the health care system by patients with scleroderma by determin-
ing which physicians are diagnosing and following patients, what tests are being used, and what is the
time to diagnosis, as measured over the past 3 decades.
Methods. A self-administered questionnaire (available in English and French) was mailed up to twice
to 1437 members of 12 provincial chapters of the Scleroderma Society of Canada. 
Results. The overall response rate was 63%. Eighty-nine percent of respondents were female. Sixty per-
cent were between the ages of 30 and 59 years. Forty-three percent were diagnosed by a rheumatolo-
gist. Among patients with diffuse disease, 90% have been followed by a rheumatologist; however just
over half of patients have seen a gastroenterologist (54%), cardiologist (51%), respirologist (67%), and
less than half have seen a dermatologist (42%), nephrologist (13%), physiotherapist (46%), or occupa-
tional therapist (34%). The mean time to diagnosis over the last 3 decades is 2.4 years. At diagnosis less
than 50% of patients had an electrocardiogram, echocardiogram, gastroscopy, thorax CT, or skin thick-
ness measurements, whereas over 50% of patients had a chest radiograph and pulmonary function test-
ing.
Conclusion. Less than half of patients were diagnosed by a rheumatologist, and time to diagnosis from
onset of symptoms has remained unchanged over the last 3 decades. Despite their complex, multisys-
temic disease, less than 50% of patients see sub-specialists or had baseline screening tests for organ
involvement of their systemic sclerosis. Further research is needed on health services utilization and on
determinants of access to care by patients with scleroderma. (J Rheumatol 2006;33:1123–7)

Key Indexing Terms:
SYSTEMIC SCLEROSIS              SCLERODERMA HEALTH SERVICES UTILIZATION
ACCESS TO CARE                                                                                           PATIENT SURVEY

From the Division of Rheumatology, University Health Network,
University of Toronto, Toronto, Ontario and the Division of Rheumatology
and Internal Medicine, Department of Medicine, St. Paul’s Hospital,
University of British Columbia, Vancouver, British Columbia, Canada.

Dr. Johnson is the recipient of a research fellowship award from The
Arthritis Society of Canada and the Institute for Musculoskeletal Health
and Arthritis, Canadian Institutes for Health Research. Actelion Canada
provided financial support to the Scleroderma Society of Canada for costs
incurred for questionnaire mailing and French translation of the question-
naire.

S.R. Johnson, MD, FRCPC; S. Carette, MD, FRCPC, Division of
Rheumatology, University Health Network, University of Toronto; 
J.V. Dunne, MB, FRCPC, Division of Rheumatology and Internal
Medicine, Department of Medicine, St. Paul’s Hospital, University of
British Columbia.

Address reprint requests to Dr. J. Dunne, Department of Medicine,
St. Paul’s Hospital, Vancouver, BC, Canada, V6Z 1Y6. 
E-mail: James.Dunne@VCH.ca

Accepted for publication January 5, 2006. 

Systemic sclerosis (SSc) is a complex, multisystem, autoim-
mune disease characterized by fibrotic infiltration of the skin
that also often affects the internal organs including the lungs,
kidneys, gastrointestinal (GI) tract, and vasculature. It has a
prevalence of 2.6 cases per 10,000 and an incidence of up to
18.7 per million people per year1,2.

Internal organ involvement is frequent and can have sever-
al manifestations. GI involvement occurs in up to 90% of
patients, 50% of whom can be symptomatic3. Pulmonary

manifestations include interstitial lung disease and pulmonary
arterial hypertension (PAH) characterized by dyspnea, physi-
cal limitation, and untimely death. Indeed, in an observation-
al cohort of 309 patients with SSc, PAH was the leading cause
of death in these patients4. Although the classically described
renal manifestation has been scleroderma renal crisis5, mild
proteinuria, renal insufficiency, and hypertension can occur in
up to 50% of patients5,6. Other systemic manifestations
include cardiac disease (myocardial and pericardial disease,
arrhythmias)7 and erectile dysfunction8,9. 

A number of reviews have advocated optimal care for
patients with SSc10-12. Recommendations included specialist
care for patients with multisystem disease, baseline and annu-
al target organ testing (pulmonary function tests10,11, echocar-
diogram, electrocardiogram10,11, and renal function test-
ing11,13), and physical rehabilitation14, as needed. At face
value, these recommendations should be relatively easy to
implement in a health care system with universal health care
coverage. In Canada, all citizens and landed immigrants have
access to primary care, specialist care, and medically neces-
sary investigations, free of cost to the patient. Thus access to
appropriate care should not be constrained for socioeconomic
reasons. 

Our objective was to evaluate use of the health care system
by patients with SSc. In particular, we wanted to determine
which physicians are diagnosing and following patients and
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what tests are being used and to assess time to diagnosis over
the past 3 decades. 

MATERIALS AND METHODS
Patients. The Scleroderma Society of Canada (SSC) is the largest patient
driven, volunteer, scleroderma advocacy group in Canada. Membership
includes patients, family members and friends of patients, and health care
professionals with an interest in SSc. Questionnaires were mailed to all mem-
bers of 12 of the 13 provincial chapters of the SSC (n = 1437). One chapter
declined participation. Only questionnaires from patients were included in the
analysis.

Questionnaire. After consultation with key stakeholders (patients, pharma-
cists, physicians, scleroderma researchers) English and French versions of a
questionnaire were created to ascertain the demographic profile of patients
with SSc, their subset of SSc (limited versus diffuse), family history, type of
physician making the diagnosis, and their baseline investigations. The ques-
tionnaire was pretested in 30 patients with SSc representing 12 regional chap-
ters of the SSC. Respondents were debriefed to evaluate clarity, face, and con-
tent validity. Based on patient feedback, the questionnaire was modified to its
final form. Education was categorized as grade school, high school, and post-
secondary education (trade school, college, university). Proximity of the
patient was dichotomized as living within 100 km versus further than 100 km
from a SSc expert. Family history was defined as having a blood relation (first
and second degree) with a specified condition. Time to diagnosis was calcu-
lated by subtracting year of onset of symptoms from year of SSc diagnosis.
Baseline was defined as at the time of or within the same year of diagnosis.
Followup was defined as at least one year after diagnosis. A copy of the ques-
tionnaire is available on request.

Survey methods. Questionnaire packages containing the questionnaire, pre-
paid return envelopes, and a cover letter from the SSC or Sclérodermie
Québec (containing society letterhead and president’s endorsement) were
mailed to its 1437 members. Patients self-administered the questionnaire at
home. To increase the response rate, a second mailing was sent to non-respon-
ders. Professional mailers (CSH Consulting) handled all mail outs. All data
were coded and entered into a computer database.

Statistical analysis. Descriptive statistics were used to analyze the data. All
data were analyzed using Number Cruncher Statistical System and SAS (ver-
sion 8.0, Cary, North Carolina, USA). 

RESULTS
A response rate of 63% (n = 813/1290) was achieved, exclud-
ing patients who were deceased or had moved and were not
traceable and members of the organization who were not
patients. Eighty-nine percent of respondents were female.
Sixty percent of patients were between the ages of 30 and 59
years. Fifty-four percent of respondents had completed a post-
secondary education. Fifty-four percent of respondents lived
within 100 km of a SSc specialist. The majority (54%) had
limited scleroderma, 18% had diffuse disease, and 23% did
not know what type of scleroderma they had. Seventy-four
percent of patients were between the ages of 30 and 59 years
at the time of diagnosis, 28% of whom were 40 to 49 years of
age. A family history of scleroderma, rheumatoid arthritis
(RA), Raynaud’s phenomenon, and pulmonary hypertension
were reported in 8%, 27%, 20%, and 9%, respectively (Table
1). A family history of thyroid disease, cancer, psoriasis, heart
disease, inflammatory bowel disease, hypertension, obstruc-
tive lung disease, and hyperlipidemia were reported in less
than 2% of respondents.

Forty-three percent of respondents were diagnosed by a
rheumatologist. The remaining patients were diagnosed by a
family physician (12%), general internist (12%), dermatolo-
gist (12%), vascular specialist (3%), or respirologist (1%).
Less than 1% of respondents were diagnosed by a gastroen-
terologist, surgeon, cardiologist, nephrologist, immunologist,
oncologist, or dentist. Mean time to diagnosis over the last 3
decades was 2.4 years with no significant change in time to
diagnosis over this time period (Table 2). At diagnosis less
than 50% of patients had an electrocardiogram, echocardio-
gram, gastroscopy, computed tomography (CT) of the thorax,
or skin thickness measurements (Table 3). Among patients
with diffuse disease, 90% have been followed by a rheuma-
tologist; however just over 50% of patients have seen a gas-
troenterologist (54%), cardiologist (51%), and respirologist
(67%) and less than 50% have seen a dermatologist (42%),
nephrologist (13%), physiotherapist (46%), or occupational
therapist (34%) in consultation (Table 4).

DISCUSSION
The demographic profile of the respondents provides interest-
ing insights. Eighty-nine percent of respondents in this study
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Table 1. Demographic characteristics of questionnaire respondents (n =
813).

Characteristic Percentage

Female 89.4
Current age, yrs

Under 30 1.5
30–39 5.7
40–49 21.7
50–59 32.1
60–69 25.7
Over 70 13.4

Education level
Grade school 5.1
High school 41.1
Post secondary education 53.8
(college/university/trade school)

Proximity to a scleroderma specialist
Within 100 km 54.4
Further than 100 km 45.6

Type of scleroderma
Limited 53.8
Diffuse 18.0
Don’t know 23.2

Age at diagnosis, yrs
Under 30 12.4
30–39 21.5
40–49 27.6
50–59 25.2
60–69 11.0
Over 70 2.4

Family history
Scleroderma 8.1
Pulmonary hypertension 9.3
Raynaud’s phenomenon 19.7
Rheumatoid arthritis 26.8
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were female. Although a female preponderance in scleroder-
ma has been described1, the significantly higher percentage of
females in our study may reflect the notion that females tend
to participate in support groups more than males15,16. Nearly
three quarters of the patients developed SSc between the ages
of 30 and 59 years, and this is consistent with the literature17.
This finding highlights that SSc predominantly occurs during
the prime of one’s working life. 

Interestingly, 8% of patients reported a blood relative with
SSc. Although there has been some evidence to suggest famil-
ial aggregation of SSc2,18, such a high percentage has not been
reported to our knowledge. Genetic analysis of the Choctaw
Indians suggests a genetic component to SSc19. However,

Assassi, et al point out that a shared environmental factor may
also be partly responsible for familial aggregation20.
Furthermore, in our study 9% of respondents reported a blood
relation with pulmonary hypertension. A recent registry study
of patients with familial primary pulmonary hypertension has
suggested that familial primary pulmonary hypertension is
under-diagnosed21. This may also be the case with family
members of patients with SSc. Due to the anonymity of the
questionnaire responses, we were unable to perform a clinic
chart review or patient interview to confirm the validity of
responses that study participants reported. Further investiga-
tion into these findings is needed. If indeed true, screening of
family members may allow for early intervention that could
affect prognosis.

Less than 50% of the respondents underwent skin thick-
ness measurement, CT thorax, gastroscopy, barium swallow,
echocardiography, or electrocardiogram at diagnosis.
Similarly, less than 50% of the respondents with diffuse dis-
ease have seen a nephrologist, dermatologist, or physio- or
occupational therapist, and just over half of respondents have
seen a cardiologist or gastroenterologist in consultation. The
low numbers of patients with SSc receiving baseline screen-
ing tests or specialist consultation may partially reflect the fact
that testing/consultation was not required. For example, a
patient with normal serum creatinine and urinalysis would not
require consultation with a nephrologist. Alternatively, these
low percentages may also reflect under utilization and inade-
quate access to care for patients with SSc. This is concerning
in light of recent guidelines regarding the optimal care of
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Table 2. Average time to diagnosis by decade of questionnaire respondents.

Number of Patients When Number of Patients Mean Time to 
Decade Symptoms Developed When Diagnosis Made Diagnosis, yrs

1970–1979 88 55 2.0
1980–1989 193 187 2.9
1990–1999 375 381 2.2
> 2000 90 153 2.7
Sub-total 746 776 2.4

Table 3. Proportion of patients with SSc who had a specific investigation
at diagnosis.

Investigation Percentage (n = 813)

Skin thickness measurement 21.6
Chest CT scan 25.0
Bone density 30.2
Gastroscopy 33.7
Barium swallow 38.7
Echocardiogram 44.3
Electrocardiogram 48.5
Pulmonary function tests 61.1
Chest radiograph 67.9

CT: computed tomography.

Table 4. Proportion of patients with SSc who have seen a health professional.

Limited Scleroderma Diffuse Scleroderma Don’t Know
(n = 397) (n = 178) (n = 238)

Specialty Baseline Followup Baseline Followup Baseline Followup
n (%) n (%) n (%) n (%) n (%) n (%)

Family physician 322 (81) 323 (81) 144 (81) 143 (80) 182 (76) 180 (76)
Dermatologist 209 (53) 150 (38) 57 (32) 74 (42) 85 (36) 79 (33)
Rheumatologist 266 (67) 327 (82) 142 (80) 161 (90) 151 (63) 164 (69)
Respirologist 75 (19) 195 (49) 55 (31) 119 (67) 63 (26) 94 (40)
Cardiologist 44 (11) 123 (31) 30 (17) 90 (51) 29 (12) 53 (22)
General internist 116 (29) 141 (36) 51 (29) 60 (34) 36 (23) 8 (3)
Nephrologist 15 (4) 30 (8) 11 (6) 24 (13) 4 (2) 14 (6)
Gastroenterologist 57 (14) 173 (44) 23 (13) 96 (54) 18 (12) 76 (32)
Physiotherapist – 126 (32) – 82 (46) – 74 (31)
Occupational therapist – 67 (17) – 61 (34) – 37 (16)
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patients with SSc. Indeed, the American College of Chest
Physicians evidence-based clinical practice guidelines, also
endorsed by the American College of Rheumatology, suggest
that all patients with SSc should have annual echocardiograms
and pulmonary function testing (PFT)22. Furthermore,
because of the clinically important risk of interstitial lung dis-
ease in these patients, PFT for the first 5 years of followup
should be done. Further research is needed into potential
determinants of access to care by patient with SSc, particular-
ly at the patient, primary care physician, and specialist levels. 

Our results suggest that concerted efforts are needed to
improve management of patients with SSc, and this can begin
at the level of the patient. Patient advocacy groups have
begun23,24 and should continue to promote education of their
members. Ninety-five percent of respondents in our study had
at least high school education and were predominantly
Caucasian women. Patient advocacy groups should consider
methods of extending education and support to other seg-
ments of the SSc population. Potential interventions include
gender specific educational material (e.g., discussion of erec-
tile dysfunction as a manifestation of SSc) and provision of
non-English educational material for centers with a multicul-
tural population. A French multicenter study of patients with
ankylosing spondylitis (AS) found the need for disease spe-
cific education was greater in those patients with limited for-
mal schooling25. This may also be the case for patients with
SSc. These issues should be taken into consideration during
the preparation of educational and support resources.

Concerted efforts should also be directed at the primary
care physician. A 1993 survey of primary care physicians
showed low rates of referral to medical and non-medical spe-
cialists for patients with RA and low confidence in performing
a comprehensive musculoskeletal examination. Indeed, in
many countries, there is little exposure to rheumatology train-
ing in either medical education or post-graduate medical train-
ing26,27. Gaps in training may result in suboptimal manage-
ment practices including delays in diagnosis, investigation, and
intervention28,29. Effects of delayed referral have been docu-
mented in other connective tissue diseases including AS and
RA30. Specialist care is usually indicated as disease modifying
agents are most often initiated and monitored by rheumatolo-
gists31. Lack of referral or late referral of patients with SSc
may have implications for response to therapy and prognosis. 

Primary care physicians may also face barriers in access to
specialized care for SSc patients. More than 50% of respon-
dents in a physician survey reported access barriers to obtain-
ing timely consultation with medical and rehabilitation spe-
cialists for patient with RA. Barriers to services for patients
with SSc may include situations where services are not avail-
able, services are available but waiting or travel times are
unacceptably long, or services are available but physicians
have no confidence in them32. Future research and policy
implications may include the need to improve primary care
training and expand access to specialist care.

Finally, efforts should also be directed at the specialist.

Although no disease modifying agent has yet been shown to
cure SSc, there are now effective treatments to prevent or slow
down complications. Morbidity and mortality of scleroderma
renal crisis has improved with the use of angiotensin-convert-
ing enzyme  inhibitors33. The use of proton pump inhibitors
has improved the morbidity of reflux esophagitis. The use of
prostacyclin analogs, endothelin receptor antagonists, and
cyclophosphamide have been shown to improve hemodynam-
ics, exercise capacity, and/or symptoms in patients with SSc
lung disease34-37. However, there appears to be some variation
within the rheumatology community regarding the utilization
of diagnostic tests and therapeutic interventions. A recent sur-
vey found both brochoalveolar lavage (for interstitial lung dis-
ease) and right heart catheterization (for PAH) are used sig-
nificantly more often by rheumatologists with more than 10
patients with SSc under their care38. The same held true for
medication related to treatment of these 2 pulmonary compo-
nents of SSc. In general, specialists who care for higher num-
bers of patients with SSc tend to make more frequent use of
gold standard testing38. Furthermore, in light of the complex
care of such patients, it has been suggested that a multidisci-
plinary approach to scleroderma should be the new standard
of care39. Additional longitudinal research is needed to deter-
mine if earlier diagnosis and treatment in this patient group
results in improved outcomes. 

There are potential limitations to consider in the interpre-
tation of our study results that may affect their internal and
external validity. One potential threat to the internal validity
of all patient surveys is the accuracy of the data the respon-
dents describe. In our study the percentage of patients with a
family history of RA and pulmonary hypertension was much
higher that the percentage of patients with a family history of
heart disease. Recall bias may have affected patients’ respons-
es to questions. The anonymity of questionnaire responses
prevented us from verifying responses by other means.
Another potential threat to the generalizability of these results
is the response rate. Although our study had a respectable
response rate compared to other patient surveys, selection bias
among responders may skew results. Characteristics of the
non-responders in this study are unknown. However, with a
sample size of 813, this study is the largest scleroderma
patient survey to our knowledge. Our results indicate a num-
ber of provocative findings and provide data for hypothesis
generation for future research.

Our findings indicate that low percentages of scleroderma
patients are receiving specialist care or investigations for sys-
temic effects of scleroderma at baseline. Despite advances in
the understanding of scleroderma and medical technology,
time to diagnosis appears to have remained unchanged over
the past 3 decades. Further research is needed to determine
potential reasons for these findings including research evalu-
ating determinants of access to care, at the patient, primary
care physician, and specialist levels. 

A number of actions can be taken as a consequence of these
study results. Scleroderma patient advocacy groups should
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consider strategies to target the varied demographic segments
of the scleroderma population and consider further develop-
ment of educational and support material for their members.
At the level of the primary care physician and specialist, pol-
icy implications may include improvement of primary care
training and continuing medical education strategies, and
expand access to specialist care. Only through further research
in these areas can the complete care of patients with sclero-
derma be optimized and improved. 
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