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Abstract

Background: Systemic sclerosis (SSc) is a rare and potentially life threatening autoimmune disorder. The burden of
disease compared to other dermatoses is unknown. The purpose of this study was to assess both the quality of life in
patients with SSc and the variables that are associated with poor quality of life. Forty-one patients with systemic sclerosis
(29 limited, 2 diffuse, 10 undifferentiated forms) were assessed with respect to their health status and compared to
published data for the normal population, SSc patients from other studies, and patients with chronic skin diseases.

Results: For the most part, our SSc patients had better outcomes in all 8 dimensions of the SF-36 than SSc patients from
other studies, and poorer scores than the healthy population and those with occupational contact dermatitis, ichthyosis,
non-melanoma skin cancer, contact dermatitis, atopic eczema, chronic nail disease, vitiligo, health care workers with
work-related disease, and those with other chronic skin diseases, but significantly better scores for mental health than
those with nail disease, vitiligo, and health-care workers. Patients with atopic dermatitis, psoriasis and pemphigus had
significantly poorer mean scores in social function and mental health than SSc patients. Patients with pemphigus were
also significantly impaired in their physical and emotional roles. Patients with systemic lupus erythematosus (SLE) had the
significantly poorest mean scores for QoL in all 8 domains except bodily pain and emotional role.

Conclusion: Besides SLE, SSc is one of the most severe chronic dermatologic diseases in terms of reduced Qol. Since SSc
cannot be cured, treatment strategies should include therapeutic interventions such as psychotherapy, social support,
physiotherapy, and spiritual care. Their beneficial effects could be studied in future.
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Background

Systemic sclerosis (SSc) is a rare and potentially life threat-
ening autoimmune disorder accompanied by fibrosis of
the skin and/or internal organs, vascular lesions, and spe-
cific antibodies [1]. The clinical appearance of the disease
is polymorphous. SSc generally starts with Raynaud’s
phenomenon (RP) and proceeds to limited or diffuse scler-
osis of the skin. The undifferentiated form (uSSc) is diag-
nosed when a patient does not fulfil the American College
of Rheumatology (ACR) criteria [2]. Disease progression
may vary considerably and is unforeseeable. The impact of
this complex disease on quality of life (QoL) and its vari-
ables has received substantial attention in recent years [3],
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and quality of life questionnaires to assess it have become
important instruments to validate outcomes in patients
treated with new modalities, such as biologics [4].

One of the most widely used instruments to assess QoL
is the Medical Outcomes Study 36-Item Short Form
Health Survey (SE-36). It is a general health status ques-
tionnaire, measuring patient-centered rather than bio-
logical or disease-centered outcomes. It also measures
physical and mental health constructs [5,6]. SF-36 has
been used to assess QoL in rheumatic disease, and has
been validated in patients with rheumatoid arthritis, psori-
atic arthritis, and systemic lupus erythematosus [7].

Several studies have investigated QoL in SSc in- and
outpatients in various age groups with diverse organ in-
volvement [3,7-13]. Twelve datasets, comprising 1127
SSc patients, were included in a systematic review to in-
vestigate health-related QoL. The latter was reduced in
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patients with SSc: their pooled SF-36 Physical Compo-
nent Summary (PCS) scores were more than 1 standard
deviation (SD) below the general population [9].

Similar to SSc, dermatoses such as psoriasis, atopic
dermatitis, pemphigus, or lupus erythematosus also fol-
low a chronic incurable course with impaired QoL. Our
research question was whether patients with SSc might
have a higher disease burden than those with other
dermatoses. To our knowledge, such a comparison has
not yet been published. Here, we compared SSc data
from the SF-36 questionnaire with published data from
healthy persons, SSc patients, and patients with chronic
dermatoses, and analyzed clinical factors that contribute
to the impairment of QoL.

Results

Qol in different types of SSc compared to healthy
persons and to other studies on QoL in SSc

QoL ranged from significantly poorer to comparable in
all 8 dimensions of the SF-36 as compared to the normal
population (Table 1) [14]. For the most part, our SSc pa-
tients had better outcomes in all 8 dimensions of the SF-
36 than SSc patients from other studies (Figure 1).

Patient demographics such as age, sex, duration of dis-
ease and RP are shown in Table 2. We grouped diffuse
and limited SSc together and compared them to uSSc
because of the small sample sizes, which was one of the
limitations of our study. Pitting scars were recorded in
11/31 (35%) of SSc and 1/10 (10%) of uSSc patients,
digital ulcers in 6/31 (19%) of SSc patients. Six (60%) of
the uSSc patients had minimal skin sclerosis distal to the
metacarpo-phalangeal joints; one had pitting scars, one
had lung involvement but no bihilar lung fibrosis, one
had PAH, and there was one patient with gastrointes-
tinal involvement.

Clinical factors such as digital ulcers (p =0.307), pit-
ting scars (p = 0.231), or calcinosis (p = 0.083) were com-
parable for patients with uSSc and those with manifest
SSc. However, physical function was significantly poorer
in patients with dysphagia (p = 0.021). Patients with SSc
had a higher Rodnan score (SSc mean: 8.0 range: 1 — 31
vs. uSSc mean 2.8, range: 1 — 6; p=0.015) but compar-
able duration of disease (p = 0.252). The scales for bodily
pain were not different for our uSSc and SSc patients
(p =0.756).

Patients with or without clinical complaints independ-
ent of the SSc type were compared for pulmonary in-
volvement, gastrointestinal tract involvement/dysphagia,
and pitting scars. Physical function was significantly
poorer in patients with pulmonary involvement (p =
0.006) but not in those with gastrointestinal tract in-
volvement/dysphagia, (p =0.051) or pitting scars (p=
0.342) (Figure 2). The sample size was too small for stat-
istical comparisons of other clinical complaints.
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Relevant findings in SSc compared to other dermatoses
Comparing SSc to other dermatoses, subscale scores for
SSc in all dimensions were significantly poorer than or
comparable to patients with occupational contact derma-
titis [15], ichthyosis [16], non-melanoma skin cancer [17],
and contact eczema [18] (Table 1). SSc patients had better
results in mental health compared to patients with long-
standing nail disease [20], vitiligo [21], chronic skin diseases
[14], and health care workers with work related disease
[22], The SF-36 scores in patients with atopic dermatitis
vary and can be better or worse than in SSc [19,23].

In comparison to SSc patients, those with psoriasis
and pemphigus were significantly impaired in mental
health and social function; with pemphigus this was also
true for physical and emotional roles compared to SSc
patients [24,25].

Patients with SLE had lower mean scores than SSc pa-
tients for QoL in all 8 domains except bodily pain and
emotional role, and poorer QoL in all 8 domains than age-
matched samples from the normal female population in
the US [26].

Discussion

In this study, SSc patients were impaired in their QoL
compared to healthy persons, but had better SF-36 out-
come compared to SSc patients from other studies. But
as in other studies, the domains of the SF-36 were too
insensitive to find a significant difference in QoL be-
tween patients with uSSc and with manifest SSc [7,10].

A very recent study from Naples determined QoL with
the SF-36 in early SSc, a group comparable with our
uSSc. Compared to this study, physical function and
physical role were poorer in our patient cohort [12].
This may be due to the colder climate in Austria, with
more severe RP during the winter and summer rainy pe-
riods. Even primary RP can lead to a significant reduc-
tion in QoL compared to controls with respect to both
the physical and the mental component scores [27].

The group most comparable to our study comprised
patients with limited SSc in the study by Johnson et al.,
in which vitality (51.1 vs. 44.6, p = 0.014), social function
(76.6 vs. 64.8, p=0.005), and mental health (80.0 vs.
63.6, p =0.005) were significantly poorer than in our
SSc patients, whereas physical function and bodily pain
scores were not significantly different (Figure 1) [7].
They also studied patients with diffuse SSc, who were
similar to our patients only in mental health but worse
in the other dimensions. Also in the study by Perrot
et al., pain dimension scores are significantly lower than
in ours [28]. A neuropathic component is associated
with a higher pain score.

In a recent cross-sectional survey of 381 SSc patients
that was focused on anxiety and depression, 40.3% of



Table 1 Comparison of SF-36 items in patients with SSc and those with other dermatoses

Number of Mean age Median disease Physical Role physical Bodily pain General health Vitality Social Role Mental
patients (years) duration (years) function function emotional health
Our SSc patients 41 58+13 8 (2 -40) 66 + 27 66 + 43 59+26 54+24 54+23 77 +£25 73+42 72417
Better or similar in all dimensions
Normal population without chronic 97 97 95 80 72 95 97 80
disease [14]
Patients with occupational contact dermatitis [15] 109 41 2.7 95 100 82 72 65 88 100 80
Patients with ichthyosis [16] 121 448 95 100 84 77 60 100 100 80
Patients with non-melanoma cervicofacial 121 63° 85 78 81 74 65 86 84 76
skin cancer [17]
Patients with contact eczema [18] 38 95 100 63 72 58 88 100 70
Patients with atopic eczema [19] 70 88 76 74 65 61 83 78 75
Poorer only in mental health
Patients with nail disorders ( >1a) [20] 72 88 76 77 65 64 77 67 65
Patients with vitiligo in China [21] 101 308 6.8 89 68 80 65 68 76 65 61
Health care workers with work-related 278 369 6.2 90 77 65 63 54 81 80 66
skin diseases [22]
Chronic skin diseases [14] 80 71 69 57 54 80 74 65
Poorer in social function and mental health
Patients with atopic dermatitis [23] 66 342 202 81 56 74 62 54 67 57 51
Patients with different types of 380 443 124 81 62 65 64 59 62 56 58
psoriasis < 10 years [24]
Psoriasis 2 10 years [24] 77 62 60 58 56 59 54 56
Poorer or similar in all dimensions
Patients with pemphigus vulgaris [25] 58 72 43 63 49 49 61 47 53
Patients with systemic lupus erythematosus [26] 90 40.5 104 50 37 54 41 41 61 56 62

“Median.
Bold: SSc patients have significantly better outcomes, p <.05.
Italics: SSc patients have significantly poorer outcomes, p <.05.
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Figure 1 Comparison of SF-36 values in SSc patients and healthy controls.
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them had diffuse cutaneous SSc, 50.5% limited cutaneous
SSc and 9.2% limited SSc (uSSC in our definition) [29].
Poorer mental health was significantly associated with anx-
iety and depression. This was based on a poorer physical
component score and related to disabilities, especially of
the hands, and aesthetic impairment and not to organ in-
volvement [29]. We did not investigate depression and anx-
iety. Our patients had impaired median physical function
compared to the normal population (65.8 vs. 97), but better
physical function compared to Nguyen’s study involving
the hands on the basis of digital ulcers (15 vs. 45.3%), pit-
ting scars (29 vs. 58.8%) and calcinosis (22 vs. 33.7%).

All the other SSc studies using the SF-36 scales re-
vealed significantly poorer scores in QoL than in our
study (Figure 1) [3,8,10,13]. Most of our patients attended
the day clinic once a month for one-day infusion therapy
with iloprost; they also received paraffin baths and physio-
therapy. SF-36 scores poorer than those of our SSc pa-
tients were found in a study in which the majority of
patients were outpatients and members of patient associa-
tions [13]. This might have been due to the higher per-
centage of diffuse SSc (36%) in that study. Rannou et al.
also reported a large percentage of diffuse SSc (46%) in 50
SSc patients in the French patient association who did not
differ substantially in terms of their SF-36 items from the

study by Mestre-Stanislas et al. with more than 50% dif-
fuse SSc, but also had a poorer QoL scores than ours in all
parameters [10]. In comparison to our patient group, 80%
vs. 15% of those patients had arthralgia and 86% vs. 37%
gastrointestinal involvement.

Hudson et al. compiled SF-36 scores for 504 SSc pa-
tients [3]. The SF-36 subscale and summary scores for SSc
were significantly poorer than those for the general US
population, except for mental health and the mental com-
ponent summary score. In all, their scores were worse
than those of our patients. The patients were similar to
ours as regards the percentage of women (86% vs. 88%)
and mean age (56 vs. 58 years). However, 44% patients had
diffuse SSc, compared to 5% of patients in our group.

In a cross-sectional multicenter study consisting of
416 patients from the Canadian Scleroderma Research
Group Registry, the authors evaluated the patients’ self-
reported physical health [8]. Thirty-five percent had dif-
fuse SSc. Their mean Rodnan score was 10.6, compared
to 6.7 in our group. Additionally, shortness of breath,
gastrointestinal problems, and swollen joints were sig-
nificant clinical predictors of impaired QoL. In our
study, 41% of patients had lung involvement and 85%
had skin involvement. Dysphagia and gastrointestinal
disease were seen in 37% of our patients.
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Table 2 Demographics and SF-36 scores in SSc patients according to the ACR-criteria classification
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All SSc patients

Limited or diffuse SSc

Undifferentiated SSc

Number of patients

Female

Mean age (min-max)

Mean duration of SSc, years (min-max)
Mean duration of Raynaud, years (min-max)
Lung symptoms

Skin involvement

Raynaud phenomenon
Pitting scars

Digital ulcers

Gl-tract involvement
Arthralgia/arthritis

PAH

Renal crisis

Calcinosis cutis

Karnofski index (min-max)
Rodnan score (min-max)
SF-36 scores mean (min-max)
Physical function

Physical role

Bodily pain

General health

Vitality

Social function

Emotional role

41

88% (36/41)
58 (23-84)

9 (2-40)

12 (2-40)
41% (17/47)
85% (35/41)
100% (41/41)
29% (12/41)
15% (6/41)
37% (15/41)
)

)

)

)

)

)

/41

77% (50-100%,
7 (1-31

65.8 (5.6-100.0
66.2 (0.0-100.0
59.0 (22.0-100.0

54.1 (50-95.0
76.6 (0.0-100.0
73.1 (0.0-100.0

31
90 % (28/31)
59.6 (33-84)
104 (2-40)
124 (2-40)
48% (15/31)
94% (29/31)
100% (31/31)
35% (11/31)
19% (6/31)
45% (14/31)

1)

9/31)

70% (50-100%)
0 (1-31)

61.1 (5.6-100.0)
70.2 (0.0-100.0)
58.7 (22.0-100.0)
51.5 (15.0-92.0)
533 (5.0-950
75.9 (0.0-100.0
76.5 (0.0-100.0

10

80% (8/10)
4 (23-79)

13)

60%
100% (10/1

10% (1/10)
0%
10% (1/10)
0%
10% (1/10)
0%
0%
84% (70-100%)
28 (1-6)

5(2-
5 (2-25)
20% (2/10)
(6/10)
0

71.0 (33.3-100.0
54.6 (0.0-100.0
60.1 (25.0-100.0

56.5 (35.0-75.0
78.8 (50.0-100.0
63.0 (0.0-100.0

Mental health

)
)
)
536 (15.0-97.0)
)
)
)
)

72.0 (28.0-100.0

)
)
)
594 (18.8-100.0)
)
)
)
)

)
)
)
)

70.7 (28.0-100.0 75.8 (52.0-88.0

PAH: pulmonary arterial hypertension.
Gl: gastrointestinal.

Differences in control populations and variations in QoL
from country to country could also explain why all the
other QoL studies on SSc produced poorer SF-36 scores
than ours. Our control group, the healthy German popula-
tion (mean age 47.7 years), showed better subscale scores
in all dimensions but in physical role compared to a
healthy control group in Naples [12]. In the US control
population norms (women aged 45-54 years), all SF-36
scales were substantially poorer than in our controls [3].

SSc patients have significantly higher subscale scores
in mental health and social function than those with
other chronic inflammatory dermatoses. Since the ma-
jority of patients with SSc have progressive disease, they
are unlikely to experience an improvement in QoL. SSc
patients might be able to cope better with the disease
and so have better scores in the mental components. Be-
sides, SSc as a chronic condition might be better toler-
ated than a disease like atopic dermatitis, which can
feature stress-induced flares.

In SLE, QoL was even poorer than in patients with
hypertension, diabetes or myocardial infarction [26]. SSc
and SLE have a similar course of disease and are more
common in younger or middle-aged women. In patients
with non-melanoma skin cancer, QoL correlated signifi-
cantly with the patients’ coexisting illnesses and medical
risk factors [17]. Stigmatization because of rash in SLE,
and sclerosis of the face and hands in SSc, the uncertain
course of the disease, fatigue, environmental factors
(such as sun exposure in SLE and cold in SSc), and
reduced life expectancy are some of the factors that in-
fluence QoL. Besides the parameters evaluated on the
SF-36 questionnaire in SSc, disease burden [30], body
appearance, stigmatization [31] and impaired hand
function are of similar magnitude as in patients with
rheumatoid arthritis [32]. As indicated by Nguyen, the
aesthetic appearance is important in all dermatologic
diseases with visible skin lesions such as in SSc [29]; but
chronic eczema on the face, psoriasis, ichthyosis,
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Figure 2 Physical function in patients with different clinical
complaints. Significantly poorer scores were seen in patients with
lung symptoms (p = 0.006), poorer scores in gastrointestinal tract
involvement or dysphagia (p =0.051), but no significant differences
in patients with pitting scars (p = 0.342).
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pemphigus, nail disease, or vitiligo can also invoke
negative emotions and result in reduced self-esteem
[21,33]. Moreover, chronic diseases such as SSc may
cause frequent absences from work, as is also the case
in those diseases that feature itching, skin rash flares,
pains or fatigue (contact eczema, atopic dermatitis,
arthralgia/arthritis in psoriasis, lupus erythematosus).

Limitations of the study were the low prevalence of dif-
fuse SSc compared to other studies, which impeded an
exact comparison of data. This was not caused by selec-
tion bias since we investigated consecutive SSc patients.
The fact is that we mostly care for patients who have lim-
ited SSc or uSSc since patients with diffuse SSc might
more often be seen at the rheumatology department. But
we have clearly shown that dyspnoea or different hand dis-
abilities impair QoL. Another limitation was the small
number of patients and that fact that we only used the SF-
36 questionnaire to determine QoL, although there are
other instruments that measure disability such as the
scleroderma Health Assessment Questionnaire HAQ [10],
the Cochin Hand Function Scale (CHFS) [34] and the
Scleroderma Assessment Questionnaire (SAQ) [11]. We
could not include all the studies using the SF-36 in diverse
dermatologic diseases that are available from PubMed but
we showed examples to underscore disease burden in the
different dermatologic diseases.

Conclusion

SF- 36, as a patient self-assessment instrument, cannot
distinguish between the different SSc subtypes but does
reflect organ involvement that can cause disabilities
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affecting the SF-36 subscales. Clinical factors such as
digital ulcers, dysphagia, or dyspnoea can be measured
by laboratory or clinical methods. Non measurable fac-
tors are burden of disease, degree of stigmatization, or
hand disability, which represent the sum of physical and
psychological factors that all contribute to the empirical
dimension we call quality of life.

Our results indicate that SSc has high disease burden
as compared to the general population and to patients
with more common skin diseases. Since SSc is a rare
disease, there is a lack of awareness on the part of health
care providers and policy makers. This is unfortunate for
the sufferers since their QoL is much lower than that of
patients with more common chronic conditions such as
heart disease or diabetes [3].

Unlike psoriasis, atopic dermatitis, pemphigus, or SLE,
remission cannot be achieved with SSc. Patients can adapt
well to their slowly progressing disease so that social fac-
tors and disease coping may contribute to relatively better
mental health than in other dermatoses. More therapeutic
emphasis should therefore be placed on techniques for
coping with the disease and biopsycho-social support
[35,36]. When it is an option for the patient, spiritual care
can improve mental health scores by helping to alleviate
depression or pain [37,38]. Clinical practice should feature
an interdisciplinary approach to SSc patients, involving
physicians, physical and occupational therapists, psycholo-
gists, social workers and spiritual advisers. The influence
of biopsycho-social-spiritual supportive interventions
could be an area for fruitful future study.

Methods

Patient selection

In 2012, 45 consecutive patients with SSc who had regu-
lar outpatient or day clinic appointments were enrolled
at the Department of Dermatology for complete medical
workup; the detailed clinical data were to be the basis of
a diploma thesis (Painsi C. Dermatologic markers of sys-
temic sclerosis in pulmonary hypertension, 2009-2010).
This study was approved by the Ethics Committee of the
Medical University of Graz.

Forty-one patients agreed to fill out the SF-36 ques-
tionnaire. This was part of data acquisition program
for the German Network of Systemic Sclerosis (DNSS).
Based on ACR criteria, the patients were classified into
29 with limited cutaneous SSc, 2 with diffuse SSc, and
10 with uSSc [2]. USSc was diagnosed in patients who
did not fulfill the ACR criteria but suffered from early
SSc, defined by a positive Raynaud’s phenomenon (RP)
and at least one further feature of SSc: positive nail
fold capillary alterations, puffy fingers, or detectable
scleroderma-associated autoantibodies [2,39].

The patient’s history was taken, including duration of RP
and skin sclerosis. Pulmonary function was determined with
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diffusing capacity of the lung for carbon monoxide (DLCO);
stress echocardiography and right heart catheterization were
performed to diagnose or rule out pulmonary hypertension
(PAH). Oesophagus dysmotility was shown by barium swal-
low, kidney function by serum creatinine levels and urinaly-
sis. Patients were examined for the extent of skin sclerosis,
digital ulcers, scars and calcinosis, and queried for arthralgia
and arthritis. The Rodnan score and Karnofski index were
documented.

In 2012 we searched PubMed for studies on QoL in
SSc and in chronic skin diseases measured by the SF-36
questionnaire and used their data, when appropriate, for
comparison.

QoL assessment and function measures

The SF-36 questionnaire comprises eight scales: physical
function, physical role, bodily pain, general health, vitality,
social function, emotional role, and mental health. For
each scale, the score ranges from 0 (poor) to 100 (excel-
lent) to define health status. Scores are also summarized
into two global scores, i.e. the physical component score
(PCS) and the mental component score (MCS) [14].

For global assessment, these 8 scales were evaluated
in all 41 SSc patients and were compared with pub-
lished data obtained from the normal population [14],
patients with SSc [3,7,8,10,13], patients with occupa-
tional contact dermatitis [15], ichthyosis [16], non-
melanoma skin cancer [17], eczema depending on the
body site [18], atopic dermatitis [19,23], nail disease
[20], vitiligo [21], work-related skin diseases in health
care workers [22], psoriasis [24], pemphigus [25], sys-
temic lupus erythematosus (SLE) [26], and other
chronic skin disease [14].

Statistical analyses

Data are presented as mean and standard deviations. For
statistical analysis a two-sided one-sample t-test was used to
determine significant differences between our patients’
mean values and published mean values from other SSc pa-
tient groups, other skin diseases, and the normal population
without chronic diseases. When a normal distribution could
not be assumed, nonparametric tests were performed. To
analyse clinical factors that could influence QoL, we used
the chi square or Fisher’s exact test for categorical data and
Spearman rank correlation for continuous data. No multiple
testing p-value adjustment was made since this was an ex-
ploratory analysis [40]. A p-value less than 0.05 was consid-
ered statistically significant. Data were analyzed using the
statistical software IBM SPSS Statistics (Release 20.0.0. 2011.
Chicago (IL), USA: SPSS Inc., an IBM Company).

Ethics
Data acquisition was approved by the Ethics Committee
of the Medical University of Graz.

Page 7 of 8

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

AB participated in data acquisition and writing of the paper, CP interviewed
patients and acquired clinical data, AA performed the statistical analyses, NW
participated in data acquisition, EA conceived the study and participated in
its design and the writing of the manuscript. All authors read and approved
the final manuscript.

Author details

'Department of Dermatology and Venereology, Medical University of Graz,
Auenbrugger Platz 8, A-8036 Graz, Austria. Present address: Department of
Dermatology, General Hospital, Klagenfurt, Austria. *Institute for Medical
Informatics, Statistics and Documentation, Medical University of Graz, Graz,
Austria.

Received: 27 January 2014 Accepted: 30 July 2014
Published: 2 September 2014

References

1. Gabrielli A, Avvedimento EV, Krieg T: Scleroderma. N Engl J Med 2009,
360:1989-2003.

2. Preliminary criteria for the classification of systemic sclerosis
(scleroderma). Subcommetee for scleroderma criteria of the American
Rheumatism Association Diagnostic and Therapeutic Criteria
Commettee. Arthritis Rheum 1980, 23:581-590.

3. Hudson M, Thombs BD, Steele R, Panopalis P, Newton E, Baron M: Quality
of life in patients with systemic sclerosis compared to the general
population and patients with other chronic conditions. J Rheumatol 2009,
36:768-772.

4. Baker EL, Coleman Cl, Reinhart KM, Phung OJ, Kugelman L, Chen W, White
CM, Mamolo CM, Cappelleri JC, Baker WL: Effect of Biologic Agents on
Non-PASI Outcomes in Moderate-to-Severe Plaque Psoriasis: Systematic
Review and Meta-Analyses. Dermatol Ther (Heidelb) 2012, 2:9.

5. McHorney CA, Ware JE Jr, Raczek AE: The MOS 36-Item Short-Form Health
Survey (SF-36): Il. Psychometric and clinical tests of validity in measuring
physical and mental health constructs. Med Care 1993, 31:247-263.

6. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care 1992,
30:473-483.

7. Johnson SR, Glaman DD, Schentag CT, Lee P: Quality of life and functional
status in systemic sclerosis compared to other rheumatic diseases.

J Rheumatol 2006, 33:1117-1122.

8. Hudson M, Steele R, Lu Y, Thombs BD, Panopalis P, Baron M: Clinical
correlates of self-reported physical health status in systemic sclerosis.
J Rheumatol 2009, 36:1226-1229.

9. Hudson M, Thombs BD, Steele R, Panopalis P, Newton E, Baron M:
Health-related quality of life in systemic sclerosis: a systematic review.
Arthritis Rheum 2009, 61:1112-1120.

10.  Rannou F, Poiraudeau S, Berezne A, Baubet T, Le-Guern V, Cabane J, Guillevin L,
Revel M, Fermanian J, Mouthon L: Assessing disability and quality of life in
systemic sclerosis: construct validities of the Cochin Hand Function Scale,
Health Assessment Questionnaire (HAQ), Systemic Sclerosis HAQ, and Med-
ical Outcomes Study 36-ltem Short Form Health Survey. Arthritis Rheum
2007, 57:94-102.

11, Ostojic P, Damjanov N: The scleroderma Assessment Questionnaire (SAQ).
A new self-assessment questionnaire for evaluation of disease status in
patients with systemic sclerosis. Z Rheumatol 2006, 65:168-175.

12. ludici M, Cuomo G, Vettori S, Avellino M, Valentini G: Quality of life as
measured by the short-form 36 (SF-36) questionnaire in patients with
early systemic sclerosis and undifferentiated connective tissue disease.
Health Qual Life Outcomes 2013, 11:23.

13. Mestre-Stanislas C, Poiraudeau S, Berezne A, Rannou F, Pagnoux C, Revel M,
Guillevin L, Mouthon L: Differences in patients with systemic sclerosis
recruited from associations and tertiary care settings. Presse Med 2010,
39:2205-€209.

14.  Bullinger MKI: SF-36 Fragebogen zum Gesundheitszustand. Gottingen, Bern,
Toronto, Seattle: Hogrefe-Verlag GmbH & Co, Verlag fiir Psychologie; 1998.



Bretterklieber et al. BMC Research Notes 2014, 7:594
http://www.biomedcentral.com/1756-0500/7/594

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Lau MY, Matheson MC, Burgess JA, Dharmage SC, Nixon R: Disease severity
and quality of life in a follow-up study of patients with occupational
contact dermatitis. Contact Dermatitis 2011, 65:138-145.

Ganemo A, Sjoden PO, Johansson E, Vahlquist A, Lindberg M:
Health-related quality of life among patients with ichthyosis. Fur J
Dermatol 2004, 14:61-66.

Rhee JS, Loberiza FR, Matthews BA, Neuburg M, Smith TL, Burzynski M:
Quality of life assessment in nonmelanoma cervicofacial skin cancer.
Laryngoscope 2003, 113:215-220.

Thomson KF, Wilkinson SM, Sommer S, Pollock B: Eczema: quality of life by
body site and the effect of patch testing. 8r J Dermatol 2002, 146:627-630.
Holm EA, Wulf HC, Stegmann H, Jemec GB: Life quality assessment among
patients with atopic eczema. Br J Dermatol 2006, 154:719-725.

Tabolli S, Alessandroni L, Gaido J, Sampogna F, Di Pietro C, Abeni D:
Health-related quality of life and nail disorders. Acta Derm Venereol
2007, 87:255-259.

Wang KY, Wang KH, Zhang ZP: Health-related quality of life and marital
quality of vitiligo patients in China. J Eur Acad Dermatol Venereol 2011,
25:429-435.

Matterne U, Apfelbacher CJ, Soder S, Diepgen TL, Weisshaar E:
Health-related quality of life in health care workers with work-related
skin diseases. Contact Dermatitis 2009, 61:145-151.

Maksimovic N, Jankovic S, Marinkovic J, Sekulovic LK, Zivkovic Z, Spiric VT:
Health-related quality of life in patients with atopic dermatitis.

J Dermatol 2012, 39:42-47.

Sampogna F, Tabolli S, Soderfeldt B, Axtelius B, Aparo U, Abeni D:
Measuring quality of life of patients with different clinical types of
psoriasis using the SF-36. Br J Dermatol 2006, 154:844-849.

Tabolli S, Mozzetta A, Antinone V, Alfani S, Cianchini G, Abeni D: The health
impact of pemphigus vulgaris and pemphigus foliaceus assessed using the
Medical Outcomes Study 36-item short form health survey questionnaire.
Br J Dermatol 2008, 158:1029-1034.

Jolly M: How does quality of life of patients with systemic lupus
erythematosus compare with that of other common chronic illnesses?

J Rheumatol 2005, 32:1706-1708.

De Angelis R, Salaffi F, Grassi W: Health-related quality of life in primary
Raynaud phenomenon. J Clin Rheumatol 2008, 14:206-210.

Perrot S, Dieude P, Perocheau D, Allanore Y: Comparison of pain, pain
burden, coping strategies, and attitudes between patients with systemic
sclerosis and patients with rheumatoid arthritis: a cross-sectional study.
Pain Med 2013, 14:1776-1785.

Nguyen C, Ranque B, Baubet T, Berezne A, Mestre-Stanislas C, Rannou F,
Papelard A, Morell-Dubois S, Revel M, Moro MR, Guillevin L, Poiraudeau S,
Mouthon L, Groupe Frangais de Recherche sur la Sclérodermie: Clinical,
functional and health-related quality of life correlates of clinically
significant symptoms of anxiety and depression in patients with
systemic sclerosis: a cross-sectional survey. PLoS One 2014, 9:690484.
Suarez-Almazor ME, Kallen MA, Roundtree AK, Mayes M: Disease and
symptom burden in systemic sclerosis: a patient perspective. J Rheumatol
2007, 34:1718-1726.

Joachim G, Acorn S: Life with a rare chronic disease: the scleroderma
experience. J Adv Nurs 2003, 42:598-606.

Stamm TA, Mattsson M, Mihai C, Stocker J, Binder A, Bauernfeind B,
Stummvoll G, Gard G, Hesselstrand R, Sandqvist G, Draghicescu O, Gherghe
AM, Voicu M, Machold KP, Distler O, Smolen JS, Bostrom C: Concepts of
functioning and health important to people with systemic sclerosis: a
qualitative study in four European countries. Ann Rheum Dis 2011,
70:1074-1079.

Ginsburg IH: The psychosocial impact of skin disease. An overview.
Dermatol Clin 1996, 14:473-484.

Duruoz MT, Poiraudeau S, Fermanian J, Menkes CJ, Amor B, Dougados M,
Revel M: Development and validation of a rheumatoid hand functional
disability scale that assesses functional handicap. J Rheumatol 1996,
23:1167-1172.

35.

36.

37.

38.

39.

40.

Page 8 of 8

Kwakkenbos L, Bluyssen SJ, Vonk MC, van Helmond AF, van den Ende CH,
van den Hoogen FH, van Lankveld WG: Addressing patient health care
demands in systemic sclerosis: pre-post assessment of a psycho-
educational group programme. Clin Exp Rheumatol 2011, 29:560-565.
Mozzetta A, Antinone V, Alfani S, Neri P, Foglio Bonda PG, Pasquini P, Puddu
P, Picardi A: Mental health in patients with systemic sclerosis: a
controlled investigation. J Eur Acad Dermatol Venereol 2008, 22:336-340.
Reynolds N, Mrug S, Hensler M, Guion K, Madan-Swain A: Spiritual Coping
and Adjustment in Adolescents With Chronic lliness: A 2-Year Prospective
Study. J Pediatr Psychol 2014, 39:542-551.

Bussing A, Janko A, Baumann K, Hvidt NC, Kopf A: Spiritual needs among
patients with chronic pain diseases and cancer living in a secular
society. Pain Med 2013, 14:1362-1373.

Koenig M, Joyal F, Fritzler MJ, Roussin A, Abrahamowicz M, Boire G, Goulet
JR, Rich E, Grodzicky T, Raymond Y, Senecal JL: Autoantibodies and
microvascular damage are independent predictive factors for the
progression of Raynaud’s phenomenon to systemic sclerosis: a
twenty-year prospective study of 586 patients, with validation of proposed
criteria for early systemic sclerosis. Arthritis Rheum 2008, 58:3902-3912.
Bender R, Lange S: Adjusting for multiple testing-when and how? J Clin
Epidemiol 2001, 54:343-349,

doi:10.1186/1756-0500-7-594

Cite this article as: Bretterklieber et al.: Impaired quality of life in patients
with systemic sclerosis compared to the general population and chronic
dermatoses. BMC Research Notes 2014 7:594.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J




	Abstract
	Background
	Results
	Conclusion

	Background
	Results
	QoL in different types of SSc compared to healthy persons and to other studies on QoL in SSc
	Relevant findings in SSc compared to other dermatoses

	Discussion
	Conclusion
	Methods
	Patient selection
	QoL assessment and function measures
	Statistical analyses
	Ethics

	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


