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Demographic and Clinical Factors Associated with
Physician Service Use in Systemic Sclerosis
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ABSTRACT. Objective. To assess physician service use in a large sample of patients with systemic sclerosis (SSc),
and to determine factors associated with physician use.
Methods. Our sample was a national SSc registry maintaining data on demographics (age, sex,
race/ethnicity, education, income) and clinical factors (disease onset, organ involvement, etc.).
Registry cohort members completed detailed questionnaires, and rheumatologists provided clinical
assessments. We examined cross-sectional data from 397 patients who provided information on
physician visits in the past 12 months. Patients were classified as high physician-users if they report-
ed more than the median number (6) of physician visits in the past year. In multivariate logistic
regressions, we assessed the independent effects of race/ethnicity, education, degree of skin involve-
ment, comorbidity, and SF-36 scores on physician use.
Results. On average, subjects reported 3.8 visits per year to specialty physicians (SD 4.2) and 3.5
visits per year to family physicians (SD 4.3). Regression models suggested the following factors as
independently associated with number of physician visits: high skin scores, greater comorbidity, and
low physical component summary scores on the SF-36.
Conclusion. There is evidence of independent relationships between clinical characteristics and
physician use by patients with SSc. (First Release Nov 15 2008; J Rheumatol 2009;36:96–98;
doi:10.3899 /jrheum.080623)
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Systemic sclerosis (SSc) is a multisystem disorder affecting
close to 100,000 people in North America1. Although a rel-
atively rare condition, the morbidity and mortality associat-
ed with this disorder2 impose a burden on individuals and
on society. There is a paucity of data related to the use of
medical resources by patients with SSc. Our aim was to
assess physician service use in a large sample of patients
with SSc, and to establish factors associated with physician
use.

MATERIALS AND METHODS
The Canadian Scleroderma Research Group currently comprises 15 centers
in British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec,
New Brunswick, and Nova Scotia. These contribute to a national registry of
adult patients with SSc as confirmed by a rheumatologist. Study investiga-
tors undergo training sessions to ensure homogeneity of clinical measures
including skin scores, and investigator meetings are held at least twice a
year to review measurement issues, data quality, and related issues. In the
registry, data are available regarding demographics (age, sex, race/ethnici-
ty, education, income) as well as clinical factors, such as date of disease
onset (defined by the onset of the first non-Raynaud’s disease manifesta-
tion), comorbidity, and organ involvement.

All demographic factors are self-reported. For race/ethnicity, 14 differ-
ent self-reported categories are offered, plus the option of “other” (with
space for subjects to specify what “other” is). Highest education level
attained is chosen from “less than 7 years of school” up to “postgraduate
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education.” Yearly family income (Canadian dollars, before taxes) is cho-
sen from 8 categories (“less than $20,000 per year” to “greater than
$80,000 per year”).

Annually, the cohort registry members complete detailed clinical ques-
tionnaires, and the treating rheumatologist completes standardized clinical
assessments. Measures include the Self-administered Co-morbidity
Questionnaire (SCQ)3 and assessments of health-related quality of life
[measured by the Short Form-36 Health Status (SF-36) and its physical
component summary (PCS) and mental component summary (MCS)
scores]. Health resource use is determined by a standardized measure that
inquires about health service use, including self-reported number of physi-
cian visits, over the previous year. This tool has been validated for various
rheumatic diseases4,5.

The cohort was begun in the fall of 2004, and measurement of health
resource use was introduced in late 2005 at most centers (this was delayed
until early 2006 at some centers, for logistical reasons). In our analyses, we
examined cross-sectional data from 397 patients who provided information
on visits to physicians, either at study entry or at their 1-year followup visit.
This excludes 21 patients entering the cohort in early 2006, at the centers
that were late in implementing the health resource-use questionnaire; at the
time of our analyses, these patients had not yet been scheduled for their 1-
year followup visits and thus there were no available data on health service
use. The individuals excluded were similar to those included, in terms of
age, sex, and clinical characteristics (data not shown).

In the primary analyses, we assessed the independent effects of age,
sex, race/ethnicity, education, income, comorbidity, disease duration,
degree of skin involvement (modified Rodnan skin score, range 0–51)6, and
health status (SF-36 PCS and MCS scores) on annual number of physician
visits. These independent variables were chosen since they are all believed
to be important determinants of physician use and/or medical cost in rheu-
matic diseases such as rheumatoid arthritis7. Additional sensitivity analyses
were performed, substituting limited versus diffuse disease for skin score
(since the 2 are highly correlated). As there is reason to believe individuals
with severe organ involvement may be greater users of health resources, we
also performed sensitivity analyses including variables to identify the pres-
ence or absence of significant organ involvement, including elevated esti-
mated pulmonary artery pressure (> 40 mm Hg on echocardiogram) and
renal and lung involvement, as defined8.

Given the non-normal distribution of the data, we dichotomized the out-
come, defining patients as high physician-users if they reported more
than the median number (6) of physician visits over the past year.
Multivariate logistic regressions containing the above variables were
then performed with SAS version 9.1.3, using the PROC LOGISTIC
command with the STRATA option specified to account for data cluster-
ing by study centers.

RESULTS
The study subjects were 88.7% (n = 352) female and the
average age was 54.4 (SD 12.0, median 55) years. The
majority of subjects (n = 355, 89.4%) were White, with 27
(6.8%) of Aboriginal origin, 6 (1.5%) Asian, 3 (0.8%)
Black, and the remainder of other race/ethnicity. Mean dis-
ease duration was 9.7 (SD 8.7, median 7.1) years and the
average total body skin scale score was 10.3 (SD 9.5, medi-
an 7.0; Table 1).
On average, patients reported 3.8 visits per year to spe-

cialty physicians (SD 4.2, range 0–27) and 3.5 visits per
year to family physicians (SD 4.3, range 0–52). The median
number of total physician visits per year was 6.0, and 25%
of the sample reported 10 or more physician visits per year.
Regarding specialty visits, patients reported an average of

2.4 visits a year to a rheumatologist and an average of 1.3
visits a year to nonrheumatology internal medicine special-
ists/subspecialists.
Our primary logistic regression analyses identified high-

er income, low PCS scores, high skin scores, and greater
comorbidity as associated with physician use (Table 1). In
secondary analyses, no interactions were seen among demo-
graphic and clinical factors (data not shown). Additional
regression analyses, substituting limited versus diffuse dis-
ease for skin score, suggested more physician visits among
individuals with diffuse disease (OR 1.31, 95% CI 0.81,
2.11). Including pulmonary hypertension and lung and renal
involvement in the regression did not provide independent
predictive value when our health status measures were pres-
ent in the model, since significant organ involvement tended
to correlate with poor health status scores.

DISCUSSION
Our data confirmed that individuals with SSc use a high vol-
ume of physician services. This was particularly true for
specialty visits; specialists are accessed by only about 11%
of the adult Canadian population in general9. Lower PCS
scores, higher skin scores, and greater comorbidity were all
independently associated with average annual physician
visits.
The economic burden of SSc has only rarely been

addressed2,10. Annual medical costs (direct and indirect) of
SSc in the United States have been estimated at $1.5 billion,
and physician services represent at least 10% of that total2.
An Italian study also suggested high medical costs in SSc,
estimating an average yearly patient cost of 11,073.99 Euro
($17,948) per year10. Over 10% of this cost related to med-
ical visits; higher medical costs were associated with high
skin scores and with poor health status10. This concurs with
studies of nonscleroderma patients, where need or perceived
need drives physician use11-13. As expected, comorbidity
also drove physician use in our sample.
Our study has considerable strengths, including the use

of a very large cohort of unselected patients with confirmed
SSc, with detailed information on clinical variables and out-
comes collected using validated, standardized questionnaire.
However, potential limitations of our study must be
acknowledged. Our data were cross-sectional, and thus
associations cannot be attributed to cause and effect.
However, future analyses will be able to take advantage of
longitudinal measures. We excluded patients who were not
administered the health resource-use questionnaire due to
the late implementation of this measure, but we believe that
the likelihood of systematic bias due to this is small, and we
note that these excluded individuals did not appear to differ
from our study subjects in terms of demographic and clini-
cal factors. We acknowledge that our report of health
resource use was by self-report, as is most often the case in
observational studies. However, although it has been sug-
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gested that patients may tend to under-report their actual
number of visits14, the likelihood of bias caused by differing
demographic factors has been shown to be low15.
We provide new data on volume of physician services,

and their predictors, in SSc. Future work planned in the
Canadian Scleroderma Research Group cohort will provide
an even greater understanding of the social and economic
burden of this complex and potentially devastating disease.
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Table 1. Multivariate odds ratios: effects of demographic and clinical variables on high use of physicians (≥ 6
visits per year*) in persons with scleroderma (n = 397).

Variable N (%) Odds Ratios
(95% CI)

Demographic
Age ≥ 55 yrs 210 (52.9) 1.04 (0.64, 1.68)
Female 352 (88.7) 1.01 (0.49, 2.12)
Aboriginal race/ethnicity** 27 (6.5) 1.393 (0.54, 3.31)
College/university educated*** 117 (29.4) 1.18 (0.70, 1.99)
Income ≥ $50,000 Cdn per year**** 193 (48.6) 1.68 (1.05, 2.68)

Clinical factors and measures Mean (SD)
Duration† of scleroderma, yrs 9.7 (8.7) 1.01 (0.99, 1.04)
SF-36 Physical Component Summary †† score 38.1 (9.9) 0.94 (0.92, 0.97)
SF-36 Mental Component Summary score 49.4 (10.7) 1.00 (0.97, 1.02)
Total body skin scale††† 10.3 (9.5) 1.02 (1.00, 1.05)
Self-administered comorbidity questionnaire†††† 4.4 (4.3) 1.1 (1.03, 1.17)

* Median number of annual physician visits in the sample was 6. ** Compared to Caucasians. The majority
(89.4%, n = 355) of the subjects were White, 27 were Aboriginal, 6 were Asian, 3 were Black, and the remainder
were of other racial/ethnicity. *** Any post-secondary education in a college or university, regardless of whether
degree was obtained. **** Median value for salary was $50,000 Cdn per annum. † Dichotomizing SSc duration
at the median value of 7 years or more, the OR for longer duration of systemic sclerosis was 1.03 (95% CI 0.65,
1.63).†† Higher scores are associated with better health, thus a relative risk < 1.0 indicates lower PCS scores, and
poorer health, as a correlate of physician use. Dichotomizing the PCS score at the median value, PCS scores < 38
were associated with an OR of 2.60 (95% CI 1.62, 4.17). ††† Modified Rodnan skin score, ranging from 0–51;
continuous variable. †††† Categorical variable for number of comorbid conditions reported by subject.
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