
ORIGINAL ARTICLE

Elisabetta Danieli Æ Paolo Airò Æ Lorenzo Bettoni
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Abstract The aim of this study was to evaluate health-
related quality of life (HR-QOL) in patients with sys-
temic sclerosis (SSc), to compare it with that of patients
with rheumatoid arthritis (RA), and to correlate it with
other parameters. HR-QOL was evaluated by the Short
Form 36 (SF-36), SSc disease activity and severity by
preliminary indexes recently proposed, disability by the
Health Assessment Questionnaire (HAQ), and depres-
sive symptoms by the Beck Depression Inventory. HR-
QOL perception was not statistically different in patients
with SSc and RA, except that patients with diffuse
cutaneous involvement had worse scores in the general
health and mental health dimensions than patients with
RA (p=0.03). Compared with RA, patients with SSc
tended to perceive less bodily pain (p=0.06) and have
less disability (p=0.04) but to report higher depressive
symptom scores (p=0.05). SSc patients’ HR-QOL was
associated with some disease severity scales (general,
kidney and, less significantly, heart), but it was poorly
correlated with the other evaluated disease activity and
severity indexes. A strong correlation with disability and
with depressive symptoms was observed. In conclusion,
patients with SSc perceived a reduced HR-QOL similar
to that of patients with RA. SF-36 may provide useful
information in their evaluation.

Keywords Depression Æ Disease activity Æ Disease
severity Æ HAQ Æ SF-36 Æ Systemic sclerosis

Abbreviations HAQ: Health Assessment Ques-
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Introduction

The importance of psychological factors in modifying
the influence of chronic rheumatic diseases such as
systemic sclerosis (SSc) on the affected individuals is
increasingly recognized [1]. In particular, everybody
who is involved in the care of these patients is aware
of the dramatic impact that the presence of this
disease has on their health-related quality of life
(HR-QOL).

Since patients’ perception of their health status is
poorly assessed by physicians [2], there is consensus that
in monitoring chronic diseases, most importance should
be given to subjective accounts of health. Instruments
such as the Short Form 36 (SF-36), a general health
status questionnaire describing the impact of the disease
in terms of patient-centered outcomes [3], have been
proven to allow reliable assessment of HR-QOL in the
general population [4] and across diverse patient groups
[5, 6], including several rheumatic disorders [6, 7, 8, 9,
10, 11, 12, 13, 14, 15]. However, not much information is
available on the HR-QOL of patients with SSc [16, 17,
18].

Using the SF-36 questionnaire, we have evaluated
the HR-QOL in a series of 76 consecutive patients
with SSc and its association with demographic and
disease characteristics (e.g., duration, subset). These
patients were compared with patients suffering from
another autoimmune rheumatic disease, rheumatoid
arthritis (RA). This disease was chosen because it
shares many similarities with SSc, including chronicity
and difficulty in diagnosis and cure. Moreover, RA
was used for comparison in other studies evaluating
HR-QOL in diseases such as Sjögren’s syndrome,
fibromyalgia, and psoriatic arthritis [13, 14]. Finally,
correlations of SSc patients’ HR-QOL with disease
activity and severity indexes, as well as with loss of
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functional status (i.e., disability), and depressive
symptoms were sought.

Methods

Patients

SSc and RA were defined by American College of
Rheumatology (ACR) criteria [19, 20]. Patients with SSc
were classified as limited or diffuse SSc (lSSc, and dSSc,
respectively) according to the criteria of LeRoy [21].
During a 3-month period, all consecutive patients with
SSc or RA attending our outpatient clinic for periodic
controls, or daycare facility for infusion therapies (with
iloprost or infliximab, respectively), were asked to an-
swer self-administered questionnaires. Only one patient
with SSc refused to participate in the study. Two
patients with RA were unable to answer the question-
naires. Four incomplete questionnaires were discarded.
The final response rate was 97%.

Quality of life

Quality of life was evaluated by an Italian version of the
SF-36 [22]. This questionnaire contains 36 items, mea-
suring health on eight dimensions: general health per-
ception, physical and social functioning, role limitations
by physical or emotional problems, mental health,
vitality, and bodily pain. For each dimension items are
coded, summed, and transformed on to a scale from 0
(worst health) to 100 (best health).

Functional status

Functional status was evaluated by the Health Assess-
ment Questionnaire (HAQ). This questionnaire contains
20 items, each assessed on a 0 (lack of disability) to 3
(complete disability) scale. These are divided into eight
domains; the highest scores in each of the eight domains
are summed and divided by 8 to calculate the general
disability index [23].

Depressive symptoms

Depressive symptoms were assessed by the Beck
Depression Inventory (BDI). This questionnaire con-
tains 21 items, each assessed on a 0 (lack of depressive
symptoms) to 3 (severe depressive symptoms) scale [24].
Thirteen items concern ‘‘cognitive-affective’’ symptoms
such as changes in mood and self-worth, hopelessness,
and suicidal feelings, whereas eight items concern
‘‘somatic’’ symptoms such as appetite loss, sleep dis-
turbance, etc. The items are summed to obtain total
depression score on a 0 to 63 scale. A separate analysis
of ‘‘cognitive-affective’’ and ‘‘somatic’’ items was also
performed.

SSc disease severity

SSc disease severity was evaluated by the preliminary
Mesdger scales [25]. These are nine individual organ
system scales graded from 0 (no documented involve-
ment) to 4 (endstage disease). To complete the evalua-
tion of the disease severity scales, history, physical
examination, and laboratory analysis at the time of the
visit were considered. Chest radiography, lung function
test and carbon monoxide diffusion capacity (DLCO),
electrocardiogram, and echocardiogram were performed
at least annually in all patients and the last available
results were considered. Esophageal motility was eval-
uated in 66 patients by manometry at the start of the
follow-up and periodically afterwards only in patients
with residual motility. A small bowel hypomotility study
was performed only when clinically indicated. The gas-
trointestinal (GI) tract severity scale in the present study
therefore reliably only concerns esophageal involvement.
Moreover, many data of the scales concerning joint/
tendon and muscle disease severity were not collected in
our patients. Therefore, these scales were not considered
in our study.

SSc disease activity

SSc disease activity was measured by the preliminary
indexes recently proposed by a European multicenter
study [26]. These include three indexes, one for the whole
series of patients with SSc and one each for dSSc and
lSSc patients, respectively, graded on a 0 (no activity) to
10 (maximal activity) scale.

RA disease activity

RA disease activity was measured by the Disease
Activity Score (DAS), which, as originally proposed in
1990 by van der Heijde et al. [27], evaluates 44 joints and
is now therefore also called DAS44.

Statistical analysis

Data are expressed as the median (25th-75th percentile).
The Mann-Whitney nonparametric test was used for
comparisons between groups. The chi-squared test was
used for comparisons of proportions. Spearman’s rank
correlation coefficients were calculated to determine the
strength of the relationship between variables.

Results

Patients

The main demographic, clinical, and laboratory char-
acteristics of patients with SSc and RA participating in
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the study are presented in Table 1. The only differences
between disease groups were a higher prevalence of
females and a higher use of benzodiazepines among the
patients with SSc. Of note, separate analysis by gender
did not disclose any difference in HR-QOL or depressive
symptoms either in patients with SSc or RA (data not
shown). SSc-specific disease activity and severity indexes
are shown in Table 2. RA disease activity was measured
by the DAS44: median score was 2.37 (1.92–3.23). These
data reflect the fact that around 50% of the patients with
RA evaluated in this study had low disease activity and
most of the others had moderate disease activity. These
results were obtained with aggressive treatments: as
shown in Table 1, 32 patients (27%) were treated with
tumor necrosis factor blocking agents and 35 (30%) with
combinations of disease-modifying antirheumatic drugs
(DMARDs).

HR-QOL

As shown in Table 3, the subscales of the SF-36 did not
differ significantly in the groups of patients with dSSc
and lSSc. A separate analysis was also performed com-
paring patients attending the daycare facility to receive
periodic treatment with iloprost (34 for ischemic ulcers
and 2 for pulmonary hypertension) and 40 outpatients:
the only difference found was a significant reduction of
the score concerning the ‘‘social functioning’’ items in
daycare patients vs outpatients [62.5 (46.9–90.6) vs 93.75
(75–100), p=0.003]. This observation probably reflects
the interference of periodical admission in daycare for
prolonged, and sometimes not well tolerated, infusion
therapy on patients’ social life [28].

Patients with SSc were therefore pooled together for
comparisons with patients with RA. No significant dif-
ference was observed between the two groups (Table 3):

there was a trend for patients with SSc to have less
bodily pain than those with RA and, on the contrary, to
have a lower perception of their general health and
mental health. The latter observations concern particu-
larly the subset of patients with dSSc. In fact, this group
of patients had significantly lower scores in these
subscales than patients with RA (general health:
p=0.03, mental health: p=0.03).

Functional status

Figure 1 shows that patients with dSSc had more dis-
ability, evaluated by the HAQ index, than patients with
lSSc [1.38 (0.88–2.03) vs 0.50 (0–1.12), p=0.001]. Anal-
ogously, patients with SSc admitted in daycare had a
higher disability index than outpatients [1.06 (0.59–1.68)
vs 0.25 (0–1.12), p=0.001].

As shown in Fig. 1, functional status, in the total
group of SSc, was slightly less compromised than in RA

Table 1 Patients’ main demographic, clinical, and laboratory characteristics. MTX methotrexate, DMARD disease-modifying anti-
rheumatic drug

SSc RA p

Sex (M/F) 6/70 24/94 0.03
Age (years) 58 (48–65) 61 (52–68) NS
Disease duration (years) 8 (4–13) 8 (2–13) NS
Disease subset 24 dSSc; 52 lSSc – –
Relevant serological specificities Anticentromere: 31(41%) Rheumatoid factor: 72 (61%) –

Anti-Scl70: 19 (25%) – –
Treatment Iloprost: 36 Infliximab + MTX: 29 –

Penicillamine: 14 Etanercept: 3 –
MTX: 4 MTX: 27 –
Cyclosporine: 5 MTX + other DMARD: 35 –

Other DMARD: 17 –
Neuropsychiatric drugs Antidepressant: 5 (7%) Antidepressant: 4 (3%) NS

Benzodiazepines: 13 (17%) Benzodiazepines: 8 (7%) 0.04
Occupation Unemployed: 3 (4%) Unemployed: 1 (1%) NS

Retired from occupation: 16 (22%) Retired from occupation: 30 (25%) NS
Housewife: 31 (41%) Housewife: 50 (42%) NS
Manual worker: 17 (23%) Manual worker: 21 (18%) NS
Intellectual worker: 9 (11%) Intellectual worker: 16 (14%) NS

Table 2 SSc disease activity and severity indexes. lSSc limited
systemic sclerosis, dSSc diffuse systemic sclerosis

Index Median
(25th -75th percentile)

Disease severity (0–4 scales)
General 0 (0–0)
Vascular 1 (1–3)
Skin 1 (1–2)
GI 1 (0–2)
Heart 0 (0–0)
Kidney 0 (0–0)
Lung 2 (1–3)

Disease activity (0–10 scales)
Whole series 1 (0.5–2)
lSSc 0.5 (0–1)
dSSc 2 (0–4)
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[0.88 (0.12–1.38) vs 1.00 (0.50–1.75), p=0.04]. In pa-
tients with SSc, questions on scales influenced by hand
function, such as ‘‘reaching’’ and ‘‘gripping,’’ had the
highest scores, but were nevertheless (not significantly)
lower than in RA. On the contrary, patients with
RA had more disability in the scales of ‘‘hygiene’’
(p=0.001), ‘‘dressing’’ (p=0.04), and ‘‘activity’’
(p=0.02).

Depressive symptoms

The BDI questionnaire, used to evaluate the presence of
depressive symptoms, contains 21 items, 13 concerning
‘‘cognitive-affective’’ symptoms, and 8 concerning ‘‘so-
matic’’ complaints. A high correlation between the two
sets of items was found in patients with SSc (rs=0.77,
p<0.0001), reflecting the interrelationship between
patients’ emotional status and the physical symptoms
evaluated by the questionnaire.

The BDI score in patients with SSc was not strictly
related to the subset of disease [dSSc: 17 (8.75–22.5) vs
lSSc: 11 (5.75–20), p=0.08], but a significant difference
was found comparing patients receiving iloprost therapy
in daycare with the outpatients with SSc [17 (10.75–
24.75) vs 8 (4.75–18.25), p=0.003].

As shown in Fig. 2, patients with SSc had more
depressive symptoms than patients with RA [13
(7–20.25) vs 9 (6–15.5), p=0.05]: the scores were mod-
erately higher in the items assessing cognitive-affective
symptoms of depression [6 (2–12) vs 4.5 (2–8), p=0.07]
as well in those assessing somatic symptoms [6.5 (3–9.25)
vs 5 (3–8), p=0.08].

Correlation of SF-36 items with other variables

HR-QOL perceived by patients with SSc was not sig-
nificantly correlated with age and disease duration (not
shown). A significant correlation was observed between
all the dimensions of SF-36 and some disease severity

Fig. 2 Comparisons of the Beck Depression Inventory (BDI)
scores between patients with SSc and RA. Data are presented as
the medians. Longitudinal lines indicate the 25th–75th percentile of
the total score

Table 3 Comparisons of the
SF-36 subscales between SSc
subset groups and between SSc
and RA. Higher scores indicate
better HR-QOL. lSSc limited
systemic sclerosis, dSSc diffuse
systemic sclerosis

adSSc vs RA: p=0.03

Scale dSSc lSSc p Total SSc RA p

General health perception 32.5a 35 0.10 35 40a 0.09
(18.7–36.2) (25–50) (23.7–45) (25–50)

Physical function 50 60 0.25 57.5 55 0.26
(28.7–71.2) (40–81.2) (35–80) (30–70)

Role limitation—physical 0 50 0.07 50 25 0.57
(0–56.2) (0–100) (0–100) (0–100)

Role limitation—emotional 83.3 66.6 0.93 66.6 100 0.64
(24.7–100) (0–100) (0–100) (0–100)

Social functioning 62.5 87.5 0.57 87.5 87.5 0.80
(37.5–100) (62.5–100) (62.5–100) (56.2–100)

Bodily pain 61.5 61 0.60 61 51 0.06
(41–74) (41–84) (41–76.5) (41–74)

Vitality 45 50 0.16 50 50 0.47
(30–55) (40–60) (35–60) (35–65)

Mental health 44a 60 0.09 56 60a 0.11
(32–69) (44–68) (38–68) (48–76.5)

Fig. 1 Comparisons of the Health Assessment Questionnaire
(HAQ) score between patients with SSc (open circles: lSSc, black
circles: dSSc) and RA
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scales (general and kidney, Table 4). Some dimensions
of SF-36 were significantly correlated also with the heart
disease severity scale, whereas no correlation was found
with other disease severity scales (peripheral vascular,
skin, GI tract, lung, data not shown). Severity indexes
on joint/tendon and muscle disease were not evaluated
in our study.

Also the disease activity indexes were poorly associ-
ated with HR-QOL perception: only the correlation with
the vitality and social functioning dimensions had sta-
tistical significance (Table 4; similar data were found
using the indexes specific for dSSc and lSSc, not shown).

Perception of HR-QOL was significantly correlated
both with disability (HAQ score) and with depressive
symptoms (BDI score) (Table 4). Single subscales of the
SF-36 investigate specifically areas similar to those as-
sessed by these questionnaires: in particular, the Mental
Health subscale overlaps with the BDI, and the Physical
Function subscale overlaps with the HAQ. As predicted,
these correlations were found to have the highest coef-
ficients, thus demonstrating the reliability of the SF-36
as measures of these health status dimensions in patients
with SSc. However, the physical function dimensions
(and the other subscales exploring the physical compo-
nent of HR-QOL perceived by patients with SSc) were
highly correlated not only with disability, but also with
the depressive symptoms, even with the score exploring
only symptoms concerning the cognitive-affective area
(not shown). This correlation could not be explained by
overlaps between the two questionnaires and showed
that our patients who reported more symptoms, con-
sidered ‘‘pure’’ expression of depression, tended to have
also a poorer perception of their ‘‘physical’’ HR-QOL.
Vice versa, the dimensions of the SF-36 exploring the
mental component of HR-QOL were highly correlated
not only with the BDI, but also with the HAQ, con-
firming the interrelationship between disability, depres-
sive symptoms, and HR-QOL in SSc.

Discussion

The SF-36 is an instrument whose validity and reliability
have been demonstrated across different medical condi-
tions, but information on its use to measure HR-QOL in
patients with SSc is limited [16, 17, 18]. A formal vali-
dation of the SF-36 in SSc was beyond of the aim of the
present study. However, its validity was suggested by the
fact that the predicted strict relationships among single
subscales of SF-36 and specific measures providing
similar information, observed in other diseases, were
confirmed also in patients with SSc.

It was fortunate that the two groups of patients
evaluated in our study were well matched for demo-
graphic and socioeconomic characteristics, as well as for
disease duration. Disease characteristics of the patients
reflect the selection criteria: they were consecutive indi-
viduals evaluated at the outpatient clinic (with a daycare
facility for infusion therapies) of a university hospital.
Given the relatively short time of recruitment
(3 months) and considering our policy of controlling
patients with less severe disease with longer time inter-
vals, there might have been a slight bias toward more
severe cases. This may be reflected by the relatively high
proportion of SSc patients receiving iloprost or RA
patients receiving anti TNF.

Our data showed that the HR-QOL perceived by
patients with SSc is similar to that of patients with RA,
evaluated in the same period and in the same clinic. In
our experience, the only small differences observed
between RA patients and SSc patients suggested that
individuals with SSc and diffuse cutaneous involvement
may perceive some dimension of their HR-QOL as even
worse than RA patients do. Since several papers dem-
onstrated, either in community- or hospital-based stud-
ies, that RA patients experience a decreased HR-QOL as
compared with healthy individuals [10, 12, 13, 14, 15],
our findings confirmed a previous observation describing

Table 4 Spearman’s rs correlation index among SF-36 subscales and other main variables in patients with SSc

Disease
severity—general

Disease
severity—heart

Disease
severity—kidney

Disease
activity—whole
series

HAQ BDI

General health perception �0.34 �0.11 �0.41 �0.15 �0.50 �0.55
p=0.004 NS p=0.0005 NS p<0.0001 p<0.0001

Physical function �0.26 �0.15 �0.41 �0.14 �0.73 �0.42
p=0.02 NS p=0.007 NS p<0.0001 p=0.0004

Role limitation—physical �0.32 �0.21 �0.46 �0.17 �0.56 �0.39
p=0.008 NS p<0.0001 NS p<0.0001 p=0.0009

Role limitation—emotional �0.41 �0.35 �0.46 0.05 �0.17 �0.40
p=0.0008 p=0.003 p<0.0001 NS NS p=0.0006

Social functioning �0.25 �0.32 �0.41 �0.28 �0.32 �0.48
p=0.04 p=0.008 p=0.0007 0.02 p=0.0006 p<0.0001

Bodily pain �0.30 �0.19 �0.41 �0.20 �0.47 �0.41
p=0.01 NS p=0.0006 NS p<0.0001 p=0.0004

Vitality �0.33 �0.09 �0.42 �0.26 �0.55 �0.62
p=0.007 NS p=0.0005 p=0.03 p<0.0001 p<0.0001

Mental health �0.31 �0.20 �0.40 �0.02 �0.38 �0.63
p=0.01 NS p=0.0009 NS p=0.001 p<0.0001
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the HR-QOL of patients with SSc as significantly lower
than that of a healthy control population [18].

We looked for variables significantly associated with
HR-QOL in SSc patients. The observed correlation
should not be interpreted as causal relationships, but the
obtained results might help to identify the patients with
worst perception of their HR-QOL. Considering that the
roles of general demographic parameters (gender, age)
and disease characteristics (subset, duration) were not
significant, associations with disease activity and sever-
ity, disability and depressive symptoms were studied in
more detail.

A correlation was observed between some disease
severity indexes (general, kidney and, albeit less signifi-
cantly, heart) and the dimensions of the SF-36 (Table 4).
These data suggested that the subsets of patients with
these severe manifestations of SSc experience a partic-
ular reduction of their HR-QOL. However, it should be
noted that these indexes were raised only in a minority
of our patients (Table 2), and therefore this subset of
patients was small in our study. Moreover, the disease
activity scales were not significantly correlated with most
SF-36 dimensions. We can therefore conclude that, in
our experience, the indexes assessing disease severity and
activity were poorly associated with patients’ perception
of HR-QOL.

A reduced HR-QOL in our patients with SSc was
significantly associated with indexes evaluating disability
and depressive symptoms. These two scales were highly
intercorrelated (not shown). However, they were differ-
entially associated with specific dimensions of HR-QOL,
suggesting that they did not measure the same thing. The
interrelationship among depressive symptoms and dis-
ability is likely to be potentially bidirectional, and per-
haps sometimes a sort of vicious circle can contribute to
reduce patients’ perception of HR-QOL.

The strict correlation between the disability measured
by the HAQ and the SF-36 in patients with SSc was
already described [18]. Moderate-to-severe disability is
frequent in SSc and it correlates with diffuse skin
involvement and with other clinical manifestations of
the disease such as digital ulcers, heart and kidney
involvement, hand contractures, and muscle weakness
[23, 29, 30]. Our study confirmed the association of high
disability with the dSSc subset, with digital ulcers, and
(not shown) with heart and kidney involvement. The
utility of the HAQ in the assessment of patients with SSc
was demonstrated by studies reporting that it can
predict outcome and survival in these patients [31].
However, the HAQ questionnaire does not cover psy-
chological and social areas, i.e., dimensions that have a
profound influence on the perception of QOL.

Surprisingly, not much information is available on
the psychological impact of SSc, a disease that may be
perceived as somehow mysterious, disfiguring, difficult
to diagnose and cure [1]. Our study confirms previous
reports that, using the BDI questionnaire, showed that
depressive symptoms are rather common in patients
with SSc [32, 33]. The rates of patients with SSc expe-

riencing depressive symptoms have not been compared
with groups with other illnesses in other studies. How-
ever, pain and disability are considered the most
important factors contributing to symptoms of depres-
sion [1, 33], and these are common also in other chronic
rheumatic diseases [34]. It is therefore of interest that our
experience suggested that the depressive symptom score
in sclerodermic patients is higher than in patients who
have RA (Fig. 2), even if they tend to experience less
bodily pain (Table 3) and have a lower disability index
than in RA (Fig. 1). Factors other than pain and dis-
ability are therefore likely to play particularly important
roles influencing the symptoms of depression in sclero-
dermic patients. The relevance of social and familial
adjustment to the disease has been demonstrated in
previous studies [32, 35]. Moreover, body image dissat-
isfaction is particularly great in these patients [36] and
may be the cause of further depression [1]. Whatever the
causes, the problem of depressive symptoms in SSc may
be underestimated by clinicians, as suggested by the low
number of our patients receiving antidepressant drugs or
psychotherapy.

In conclusion, our experience suggests that the SF-36
may be a valid instrument to measure HR-QOL also in
patients with SSc and that it is likely that disability and
depression are better predictors of subjective HR-QOL
than disease-specific parameters. Further longitudinal
studies to determine the ability of this instrument to
measure change in time are warranted, in order to
introduce it into epidemiological research and clinical
practice.
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