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Abstract This study aims to examine healthcare utilization
and its determinants among patients with systemic sclerosis
(SSc). A cross-sectional survey among all patients with SSc
visiting an outpatient clinic of an academic hospital in the
Netherlands was done. Assessments included socio-
demographic characteristics and a survey on healthcare utili-
zation including a registration of contacts with healthcare
services since onset of disease, contacts, and number of visits
with healthcare services over the last 12 months. A total
healthcare utilization score of all visits over the last 12 months
was computed and classified as high and low care utilization
according to the median. In addition, the Short Form-36 and the
Scleroderma Health Assessment Questionnaire (SHAQ) were
administered. Logistic regression analysis was used to determine
the relationship between high and low healthcare utilization as

dependent variable and sociodemographic and disease character-
istics as independent variables. Sixty-four patients returned the
questionnaires. Over the last 12 months, 83% of the patients had
had contact with one or more physicians. On average, patients
reported 3.9 visits (SD, 2.9) to a rheumatologist and 6.9 visits
(SD, 9.3) to other medical specialists over the last 12 months.
The median total health-care utilization was six visits over the
last 12 months. Multivariate regression showed that a higher
SHAQ score was significantly associated with higher health-
care utilization. Patients with SSc visited a considerable number
of various health-care providers. Patients with more functional
disability were using more healthcare.
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Introduction

Systemic sclerosis (SSc) is a rare multisystem disease of un-
known origin. It is a complex disease characterized by a triad of
processes; vasculopathy, immune activation, and fibrosis [1]. SSc
affects the skin and internal organs, resulting in a considerable
discomfort, morbidity, and a decrease in health-related quality of
life (HRQOL) [2]. Given the extensiveness of the disease, SSc
patients usually require multidisciplinary treatment involving,
apart from the rheumatologist, other medical specialists, and
nonmedical health professionals such as physical therapists,
occupational therapists, dieticians, nurses, or psychologists [3–5].

Research on the extent of health-care utilization among SSc
patients is scarce. The available studies in general focused on cost
of illness [6], sometimes combined with hospitalization rates [7,
8] or reported the utilization of health-care providers per year,
without specifying the categories used for analysis or including
all categories of health-care services [2, 3, 8–10]. Of these
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studies, most were performed in Canada and the USA, only one
study was performed in Europe [9].

On average, the number of visits to the rheumatologist
varied from 2.4 until 4.0 visits per year [3, 9, 11], to other
medical specialists from 3.8 until 7.1 visits per year [3, 10],
and to the general practitioner from 3.5 until 10.3 visits per
year [3, 8, 11]. Regarding the utilization of care provided by
health professionals other than physicians, in the study by
Johnson et al. [4], 31–46 % of the patients had visited the
physiotherapist and 16–34 % of the patients had visited the
occupational therapist over a period of 1 year. Patient and
disease characteristics that explain the use of this health care
are lacking. Only one of these studies focused on factors
associated with health-care utilization. In that study from
Canada, where access to health care is readily available and
free of costs, it was found that higher skin scores, more
comorbidity, and worse physical functioning were associated
with higher health-care utilization [3].

A number of studies have investigated the unmet needs and
preferences regarding health-care delivery among patients
with SSc, concluding that unmet health care and information
needs are common [3, 12, 13].

For improving health care in patients with SSc, it is impor-
tant to know which kind of patients are at risk having a high
health-care utilization. There is a lack of information about this
topic, especially in Europe. Therefore, the aim of this study was
to examine the extent of the use of all categories of healthcare
and its determinants among Dutch patients with SSc.

Patients and methods

Study design

The study had a cross-sectional design. Ethical approval for
this study was obtained from the Institutional Review Board
of the Leiden UniversityMedical Center. All participants gave
written informed consent. This study was part of a larger
project, also including assessment of health care and informa-
tion needs among patients with SSc [5].

Patients

Patients were recruited betweenMay and July 2007. Inclusion
criteria were diagnosis of SSc as established by their treating
rheumatologist according to American College of Rheuma-
tology criteria [14], having visited the rheumatologist at the
outpatient clinic Leiden University Medical Center less than
24 months ago, being able to comprehend a Dutch question-
naire, and age 18 years or older. A questionnaire was sent to
all patients meeting these criteria, accompanied by an invita-
tion letter, an information leaflet explaining the aim and the
methods of the study, and a consent form. A follow-up letter

was sent to participants who did not return the surveys within
a month.

Assessment methods

Survey on health-care utilization

The survey on health-care usage was based on a questionnaire
employed in a previous study among patients with rheumatoid
arthritis [15]. The survey included the following categories of
health-care services (number of different health-care
professionals/services within a category): (1) rheumatologist,
(2) medical specialists other than rheumatologist, (3) general
practitioner, (4) dental care, (5) health professionals, (6) home
care, (7) hospital admission, and (8) day-patient care. The
category medical specialists included internist, nephrologist,
pulmonologist, cardiologist, dermatologist, neurologist, psy-
chiatrist, ear nose and throat specialist, and (plastic) surgeon.
Dental care included the dentist and dental hygienist. Health
professionals included physiotherapist, occupational therapist,
nurse specialist, dietician, social worker, and psychologist.
Care at home included home help and community nurse.

With every health-care provider or service, patients were
asked “Did you have contact with a… related to SSc since the
onset of your disease/over the past 12 months?” (yes/no). If
the answer was “yes” with respect to the past 12 months,
patients were asked howmany contacts or treatment days they
had received in total. For each category, the number of con-
tacts and visits within the last 12 months were counted,
including patients having one or more health-care providers
per category visited.

Exceptions were treatment by the physiotherapist and
home help with usually either none or more than 12 contacts
per year (physiotherapist ranged 0–96; home help ranged 0–
792 visits per year), where it was asked how many times per
week patients had received this kind of health care on average.
A total health-care utilization score of all visits in the last
12 months was computed, excluding rheumatologist care as
only patients who had visited the rheumatologist at least once
in the past 24 months were included in this study. Health-care
utilization was classified as high care utilization and low care
utilization according to the median of the total number of
visits in the last year, including patients with the exact number
of the median total health-care utilization score in the high
care utilization category.

Sociodemographic characteristics

Sociodemographic variables included age, status of living
(living with a partner yes/no), educational level: primary
education (0–8 years; low education level), secondary educa-
tion (9–16 years; medium education level) and higher

Clin Rheumatol



vocational education/ university (post secondary; high educa-
tion level), and paid employment (yes/no).

Disease characteristics and function

Disease duration (years) and disease subset (limited or diffuse)
[14] were derived from the medical record. In addition, pa-
tients were asked to fill in the Scleroderma Health Assessment
Questionnaire (SHAQ)—a 20-item questionnaire comprising
eight domains of activities of daily living, with the final score
ranging from 0 (no disability) to 3 (severe disability) with
scleroderma symptom visual analog scales (0–100 mm),
Raynaud's disease, digital ulcers, intestinal complaints, pul-
monary complaints, overall complaints, and pain [16]. The
SHAQ has been found to be a reliable outcome measure for
disease severity in SSc [17].

The presence of the autoantibodies antinuclear antibody
(ANA), antitopoisomerase I (anti-Scl70), anticentromere,
and anti-RNP and the laboratory values erythrocyte sedimen-
tation rate, C-reactive protein, and creatinine as measured at
the visit closest to filling out the questionnaire were noted. In
addition, interstitial lung disease (ILD), vital capacity (VC),
and the presence of pulmonary hypertension were derived
from the medical records.

Quality of life

Quality of life was measured with the Short Form-36 (SF-36),
which contains eight subscales: physical functioning, role lim-
itation due to physical problems, bodily pain, general health
perception, vitality, social functioning, role limitation due to
emotional problems, and mental health. The scoring range of
the SF-36 subscales is [0–100], with higher scores indicating
better quality of life. The subscales can be converted into two
summary scales: the physical component summary (PCS) and
mental component summary (MCS) scale, standardized to a
score with a mean of 50 and a standard deviation of 10 in the
general population. For that purpose, we used the scores from
an age- and sex-matched, normative sample, drawn from a
large, random, nationwide sample of adults (n =1,742) from
the general Dutch Population Frequency Table and factor score
coefficients [18]. The psychometric properties of this question-
naire have been found to be adequate [19].

Data analysis

According to their distribution, continuous variables were
either presented as mean and standard deviation (SD) or
medians with interquartile range (p25–p75). All continuous
variables were compared between patients with diffuse SSc
and limited SSc by the Mann–Whitney U test.

Categorical variables were calculated as frequencies with
percentages and compared between patients with diffuse and

limited SSc by using Chi-square analyses and Fisher's exact test
where applicable. Use of health care was calculated per provid-
er or service and presented as absolute number of patients using
that provider or service and by the mean (SD) number of visits
per patient (total health-care utilization score).

Univariate logistic regression analysis was used to determine
the relationship between health-care utilization as dependent
factor (high or low health-care utilization score) and all possible
contributing factors (sociodemographic and disease character-
istics). When needed, due to cells with zero patients with high
or low healthcare utilization score, exact logistic regression was
applied. Associations were expressed as odds ratios (ORs) with
the 95 % confidence intervals (CIs) and p value. Possible
correlations between variables which were significantly con-
tributing in the univariate logistic regression analysis were also
examined to check for multicollinearity before inclusion, with
variance inflation factor (VIF) of <10. A VIF of 10 indicates
that (all other things being equal) the variance of the i th
regression coefficient is 10 times greater than it would have
been if the i th independent variable had been linearly indepen-
dent of the other independent variable in the analysis [20]. In
case of multicollinearity between variables, the most significant
variable will be included in the multivariate analysis.

All variables with a p <0.10 in the univariate logistic regres-
sion analysis were then included in a multivariate logistic
regression analysis using the backward method in order to
evaluate their independent association with health-care usage.
The multivariate analysis was adjusted for sex, age, and disease
duration. For all analyses, results were considered statistically
significant if the p value was smaller than 0.05 (two-sided).

Data entry was performed using Microsoft Office Access
2003. All statistical analyses were executed using SPSS 17.0
software (SPSS Inc., Chicago, USA), except for exact logistic
regression which was done using SAS 9.2 software (SAS
Institute Inc., Cary, USA).

Results

Patient population

Sociodemographic and disease characteristics are presented in the
article of Schouffoer et al. [5, Table 1]. Briefly, 64 patients returned
the questionnaire, including 34 patients with diffuse SSc.

Description of use of care

The use of health-care services by patients is shown in Table 1.

Physicians

Over the last 12 months, 83 % of the patients had had contact
with one ormore physicians, with themedian number of contacts
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being 4 (range, 0–14). Regarding this physicians visits, the
rheumatologist, cardiologist, general practitioner, pulmonologist,
and dermatologist were most frequently mentioned, in this order.

On average, patients reported 3.9 visits (SD, 2.9) to a
rheumatologist, 6.9 visits (SD, 9.3) to other medical special-
ists, and 3.8 (SD, 2.9) to the general practitioner in the last
12 months, if they had had at least one visit.

Dental care

Over the last 12 months, 25 % of the patients had had contact
with the dentist and 20 % had had contact with the dental
hygienist.

Health professionals

Sixty-one percent of the patients had had contact with one or
more health professionals in the last 12 months, with the

physiotherapist beingmost frequentlymentioned. On average,
patients visited the physiotherapist 1.3 (SD, 0.5) times per
week.

Home care

Over the last 12 months, 16 % of the patients had had care at
home, most frequently receiving home help, with a mean of
1.9 (SD 1.0) visits per week.

Health admission and day-patient care

Fourteen percent of the patients were admitted to a hospital
over the last 12 months, in case of admission the frequency
was on average five admissions in the last year. Over the last
12 months, 28 % of the patients had had contact with our day-
patient care, with a mean of 2.1 (SD, 2.9) visits.

Table 1 Health-care utilization
of 64 patients with systemic
sclerosis

ENT ear nose and throat, N
number, SD standard deviation
a Visits/week

Contact since Contact in last Number of visits per patient in last
Health-care service Onset of disease,N (%) 12 months,N (%) 12 months, if at least one, mean (SD)

Rheumatologist 64 (100) 48 (75) 3.9 (2.9)

Medical specialists 58 (90.6) 40 (62.5) 6.9 (9.3)

Internist 26 (40.6) 9 (14.1) 2.3 (1.8)

Nephrologist 10 (15.6) 4 (6.3) 4.5 (5.0)

Pulmonologist 39 (60.9) 18 (28.1) 3.0 (2.2)

Cardiologist 37 (57.8) 21 (32.8 1.9 (1.2)

Dermatologist 38 (59.4) 16 (25) 5.9 (10.7)

Neurologist 11 (17.2) 5 (7.8) 4.5 (5.2)

Psychiatrist 4 (6.3) 2 (3.1) 6.5 (2.1)

ENT specialist 15 (23.4) 6 (9.4) 1.4 (0.5)

(Plastic) surgeon 10 (15.6) 4 (6.3) 2.0 (0.0)

General practitioner 56 (87.5) 20 (31.3) 3.8 (2.9)

Dental care 33 (51.6) 20 (31.3) 3 (1.5)

Dentist 31 (48.4) 16 (25) 2.2 (0.8)

Dental hygienist 19 (29.7) 13 (20.3) 1.9 (1.0)

Health professionals 55 (85.9) 39 (60.9) 3.9 (4.6)

Physiotherapist 52 (81.3) 37 (57.5) 1.3 (0.5)a

Occupational
therapist

9 (1.41) 9 (14.1) 2.1 (1.1)

Nurse specialist 27 (42.4) 8 (12.5) 3.5 (3.5)

Dietician 19 (29.7) 11 (17.2) 2.3 (1.4)

Social worker 24 (37.5) 13 (20.3) 2.7 (1.5)

Psychologist 5 (7.8) 2 (3.1) 1.5 (0.7)

Care at home 15 (23.4) 10 (15.6) 8.4 (16.4)

Home help 12 (18.8) 8 (12.5) 1.9 (1.0)a

Community nurse 14 (21.9) 4 (6.3) 17.3 (23.4)

Hospital admission 60 (93.8) 9 (14.1) 5 (5.3)

Day patient care 32 (50) 18 (28.1) 2.1 (2.9 )
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Determinants of health-care utilization

The median total health-care utilization was 6 (range, 0–62)
visits over the last 12 months. Table 2 shows univariate and
exact multivariate logistic regression analysis of
sociodemographic and disease characteristics of high and
low care users as classified by median of total health-care

utilization scores in the last 12 months. The univariate logistic
regression analysis showed that higher SHAQ total score (OR,
3.344; 95 % CI, 1.335–8.252), low PCS scores (OR, 0.948;
95 % CI, 0.902–0.997) and anti-Scl70 were significantly
associated with high health-care utilization. Living without a
partner, low MCS score, higher educational level and ANA
were associated with a higher health-care utilization (p value

Table 2 Characteristics of patients with systemic sclerosis divided into high and low total health-care utilization over 12 months

High N=34 Low N =30 Univariate odds
ratio (95 % CI)

p value Multivariate
odds ratio (95 % CI)

p value

Diagnosis: DcSSC, N (%) 20 (58.8) 14 (46.7) 1.633 (0.606–4.396) 0.332

Age, years; mean (SD) 56.7 (13.3) 53.7 (13.4) 1.017 (0.979–1.057) 0.375

Female, N (%) 26 (76.5) 24 (80) 1.231 (0.373–4.066) 0.733

Disease duration, years; mean (SD) 7.5 (6.0) 9.1 (6.7) 0.960 (0.887–1.040) 0.318 0.898 (0.782–1.031) 0.127

Caucasian origin; N (%)a 31 (91.2) 28 (93.3) 1.355 (0.211–8.710) 0.749

Living with partner, N (%) 21 (61.8) 25 (83.3) 3.095 (0.948–10.107) 0.061

Paid employment, N (%)a 13 (38.2) 9 (30) 0.659 (0.231–1.880) 0.436

Education level, N (%)a

Low 14 (41.2) 12 (40) 0.438 (0.094–2.030) 0.291

Medium 10 (29.4) 14 (46.7) 0.268 (0.057–1.269) 0.097

High 8 (23.5) 3 (10) Reference cat.

Autoantibodies, N (%)a

ANA 32 (94.1) 23 (76.7) 17.979 (0.965–335.035) 0.053

Anti-Scl70 2 (5.9) 10 (33.3) 0.160 (0.032–0.801) 0.025

Anti-centromere 5 (14.7) 4 (13.3) 1.511 (0.365–6.260) 0.570

Anti-RNP 1 (2.9) 4 (13.3) 0.219 (0.027–2.114) 0.189

ESR, mm; mean (SD)a 22.2 (14.9) 25 (17.2) 0.989 (0.958–1.021) 0.491

CRP, mg/dl, mean (SD)b 7.6 (9.1) 5.4 (3.5) 1/063 (0.953–1.187) 0.272

Creatinin, μmol/l, mean (SD)a 81 (40.6) 75.3 (24.5) 1.005 (0.990–1.021) 0.512

Interstitial lung disease, N (%)a 12 (35.5) 12 (40) 0.850 (0.304–2.378) 0.757

Vital capacity, % expected; mean (SD)c 92.1 (18.8) 91.9 (20.1) 1.001 (0.974–1.029) 0.955

Pulmonary hypertension, N (%)a 2 (5.9) 0 2.028 (0.155–∞) 0.497

SHAQ (0–3); median
(25-75th percentile)a

0.9 (0.3–1.7) 0.4 (0.1–0.9) 3.344 (1.355–8.252) 0.009 4.721 (1.364–16.345) 0.014

VAS Raynaud's disease (0–100) 31 (12–52) 25 (13.5–65.5) 0.998 (0.981–1.015) 0.810

VAS digital ulcers (0–100) 13.5 (0–40) 0 (0–40) 0.997 (0.981–1.013) 0.712

VAS intestinal complaints (0–100) 13 (0–41.8) 14 (1–49.5) 1.000 (0.983–1.018) 0.981

VAS pulmonary complaints (0–100) 18.5 (0–610 20 (1–50.5) 1.003 (0.986–1.020) 0.757

VAS overall complaints (0–100) 25.5 (10–65) 31 (8–50) 1.005 (0.986–1.025) 0.583

VAS pain (0–100) 27 (6.5–53) 19 (1.5–52) 1.005 (0.988–1.022) 0.572

SF-36 (0–100); median (25–75th percentile)c

Physical Component Summary
Scale (0–100)

39.7 (31.5–48.8) 47.1 (37.8–57.6) 0.948 (0.902–0.997) 0.037

Mental Component Summary
Scale (0–100)

54.5 (38.3–61.1) 58.1 (49.4–63.6) 0.951 (0.903–1.002) 0.059

N number, CI confidence interval, DcSSC diffuse cutaneous systemic sclerosis, SD standard deviation, SHAQ Scleroderma Health Assessment
Questionnaire, VAS visual analog scale, SF-36 Short Form-36
a <5 % missing
b <10 % missing
c <15 % missing
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<0.10). Since ANA had a widespread 95 % CI (0.965–
335.035), ANAwas not included in the multivariate analysis.

In the final multivariate analysis only higher SHAQ total
score (OR, 3.344; 95 % CI, 1.335–8.252) was found to be
significantly associated with higher health-care utilization.
This result did change if the model included correction for
sex, age, and disease duration. Shorter disease duration (OR,
0.898; 95 % CI, 0.782–1.031) was associated with higher
health-care utilization, although this was not significant. Ad-
ditionally, in order to achieve information about patients vis-
iting the most obvious health-care providers, the number of
visits to the pulmonologist and cardiologist were analyzed for
patients with serious cardiology and pulmonology involve-
ment, respectively, suffering from pulmonary hypertension
and ILD and VC below 70 % of predicted [21]. The main
finding was that patients with pulmonary hypertension prop-
erly visited both medical specialists. In contrast, only 35 % of
the patients with ILD were visiting the pulmonologist (data
not shown) although 86% of the patients with a decreased VC
below 70 % of predicted had visited the pulmonologist.

Discussion

In this cross-sectional study among Dutch SSc patients,
health-care utilization was found to be substantial and includ-
ed all categories of health care. A higher SHAQ score was
significantly associated with more health-care utilization, im-
plying that patients with a higher disease severity have higher
health-care utilization. Patients with lower physical quality of
life and positive autoantibodies were more likely to use more
health care, although this was not significant in the multivar-
iate analysis.

Our results are largely in line with the available literature
reporting health-care utilization over a period of 12 months [3,
4, 9–11], despite differences in the patient characteristics. The
populations of those studies are comparable with our popula-
tion in respect to age, disease duration, and origin. But our
study comprised relatively more male patients than those
studies, where the male patients varied between 10 and
14 % [3, 4, 9–11] of the patients.

With respect to the frequency of contacts with health-care
providers per year, the number of outpatient visits to the
rheumatologist and other medical specialists was comparable
to the findings of previous research [3, 9–11]. In our study,
75 % of the patients had had visited the rheumatologist over
the last 12 months, similar to other studies where 69–90 % of
the patients visited the rheumatologist over the last year [4].
Visits to other medical specialists were comparable to the
previous studies [3, 10], but still not as frequent as would be
expected in order to the presence of disease involvement.

Regarding visits to the general practitioner over the past
year, in previous studies the rates ranged between 76 and 81%

of the patients [3, 4, 10]. In our study, 31 % of the patients had
had visited the general practitioner, with a mean of 3.8 visits in
the last year. In contrast, the number of visits to the general
practitioner was 10.3 in the Hungarian study [10].

One of the possible explanations can be that in our study,
we explicitly asked patients to report only visits related to their
SSc. Another reason can be the differences in distances to the
hospital. The distance between the patients' place of living and
the hospital is relatively long in Hungary. Moreover, the
public transport network of Hungary is not comparable with
the Dutch public network.

The number of visits regarding the occupational therapist
in our study was comparable to the study by Johnson et al. [4],
whereas comparisons regarding physical therapy are difficult
to make due to differences in the measurement method.

The frequencies of visits to dental care services seemed to
be lower in our patients compared to the general population of
the Netherlands. In the study of Listl et al. [22], 65.7 % of the
respondents aged 50+ had visited dental care services in the
last 12 months, in contrast to our patients of whom 25 %
visited dental care the last 12 months and 48.4 % since onset
of disease.

Regarding the determinants of health-care utilization, only
one study is comparable to ours [3]. In that study, high health-
care utilization was defined as a median of six physician visits
over the last year, similar to our study where a median total
number of visits of six or more per year were used.

With respect to the relation of disease characteristics and
health-care utilization, Bernatski et al. found in multivariate
logistic regression analysis more physician visits among pa-
tients with diffuse SSc and identified worse physical function-
ing, higher skin scores, and more comorbidity as predictors
[3]. In our study, a high SHAQ score was significantly asso-
ciated with health care. A similar finding was seen in patients
with other rheumatologic diseases. For instance, in patients
with SLE, a high HAQ score is significantly associated with
health-care utilization [23]. This study also established a sig-
nificant association of younger age, major organ involvement
and the use of immunosuppressive medication on high health-
care utilization. In patients with rheumatoid arthritis, high
health-care utilization was related to age, sex, living situation,
and disease-related factors [15].

In line with Bernatski et al., we did not found an association
with pulmonary arterial hypertension and lung involvement
and health-care utilization. Bernatski et al. suggested that
pulmonary hypertension and lung involvement were not in-
dependently associated as these conditions are usually related
to overall organ involvement. In our study, laboratory markers
were not associated with health-care utilization. The presence
of autoantibodies was significantly associated with high
health-care utilization in univariate logistic regression analy-
sis, but in multivariate analysis no relation was observed. This
is probably due to the inter-relationship between the presence
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of autoantibodies and other factors associated with health-care
usage, such as worse physical functioning. It is known from
literature that there is a correlation of demographic character-
istics and symptoms of SSc with the presence (or absence) of
autoantibodies [24]. To the best of our knowledge, nothing is
known about the relationship of autoantibodies and SHAQ
scores in patients with SSc.

With respect to the sociodemographic characteristics and
health-care utilization, Bernatski et al. found a higher income
being associated with health-care utilization. In our study,
none of the sociodemographic variables were associated.
Comparison with other patient groups may be hampered by
differences in healthcare systems and socioeconomic back-
ground of patients. The study of Bernatski et al. [3] was
performed in Canada, where all citizens and landed immi-
grants have access to primary care, specialist care, and med-
ically necessary investigations, free of cost to the patient [4].

This study has several limitations which should be taken into
account. First, a selection bias cannot be fully excluded. Our
cohort consisted of a selection of patients who were treated by a
rheumatologist in a university hospital. The patient population
may however be comparable to SSc patients under the care of
rheumatologists in general hospitals, as our hospital is the only
hospital offering rheumatology services in the Leiden region.

Second, the study group is small, however the response rate
of 83 % is high, and therefore this study is a good represen-
tation of the patients attending our clinic.

Third, our SSc patients demonstrated a relatively mild
functional disability in both the diffuse and limited group as
compared to cohorts in other studies published on Quality of
Life and Health Care issues in SSc [2, 18].

Fourth, it was not possible to assess the disease severity
score according to Medsger et al. [25], since not all clinical
parameters, for instance modified Rodnan Skin Score and
gastro-intestinal involvement, as well as visits to the gastro-
enterologist, were consistently recorded in all the patients.
Based on the low prevalence of pulmonary hypertension and
lung involvement in our patients, we concluded our patients
have a relative mild disease [26].

Fifth, the amount of health-care utilization is a patient-
reported outcome potentially leading to recall bias. Unfortu-
nately it was not possible to validate the number of visits
reported by patients themselves on the basis of visit registra-
tion, since most health-care providers were providing health
care in other hospitals or in primary care.

Furthermore, health-care utilization was counted as a total
score of all visits in the last 12 months, with the exception of
physiotherapist and home help, where it was asked how many
times per week patients had received this kind of health care.
We counted these visits per week instead of per year, because
of the wide range of number of visits per year. This is due to
some patients needed home care three times a day, which will
be scattering the median health-care utilization to unequal

heights. We consider this dependent to the kind of these forms
of health delivery.

Finally, specific reference patterns were not recorded. It is
unknown whether health-care utilization was due to SSc or
not. Besides that, emergency room visits were not taken into
account separately. In case of emergencies related to their
disease, patients usually come to the outpatient clinic and
not to the emergency room. If emergency room visits had
been counted, the rates would most probably be lower.

In a previous study in SSc patients on preferences for
health-care delivery, a yearly standardized multidisciplinary
assessment in a day program was found to be highly preferred
[5]. Probably this is explained by the complexity of health-
care utilization in SSc, in which communication between
physicians is of utmost importance and multiple visits to the
hospital place a high burden on patients.

To the best of our knowledge, this is the first study on
health-care utilization by patients with SSc and the patient and
disease characteristics that explain the use of this health care in
(theWestern part of) Europe. SSc patients visit various health-
care providers emphasizing the complexity of health-care
delivery in this disease. Patients with a higher burden of
disease are using more health care, although it was not that
frequent as would be expected in order to the presence of
disease involvement. A standardized multidisciplinary assess-
ment is preferred by the SSc patients.
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