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Objective. To determine the effect of limited cutaneous systemic sclerosis (lcSSc) on patients’ health status, and to
identify the contributions to health status of different manifestations of lcSSc.
Methods. The Short Form 36 questionnaire was completed by 213 patients with lcSSc or Raynaud’s syndrome and an
antinuclear antibody typical of lcSSc as part of the baseline visit of the Quinapril in Scleroderma trial. Results were
analyzed after correcting for age and sex using the Welsh Health Survey. Patients’ results were related to their clinical
characteristics.
Results. The mean physical component score (PCS) was 44.0 (95% confidence interval [95% CI] 42.5, 45.5), which was
lower than the population norm of 50, and the median mental component score (MCS) was 52.2 (95% CI 48.5, 54.3).
Raynaud’s disease visual analog scale (VAS) scores, lung function, the number of organ systems affected, and skin score
were significantly correlated with PCS. The total score (TDS) of an SSc severity scale showed the highest correlation. The
effect of lcSSc on PCS was worse in younger patients. Multiple regression including age demonstrated that Raynaud’s
disease severity could predict a reduction in PCS beyond that predicted by TDS. Raynaud’s disease severity and duration
of lcSSc were linked to low MCS. Arthritis reduced PCS and esophageal involvement reduced PCS and MCS.
Conclusion. Physical health status of patients with lcSSc was reduced, with 30% of the variation predicted by TDS, age,
and severity of Raynaud’s disease VAS. Mental health status was not reduced in this population.
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INTRODUCTION

Systemic sclerosis (SSc) is an autoimmune rheumatic dis-
ease of unknown etiology characterized by microvascular
injury; excessive fibrosis of the skin; distinctive visceral
involvement including the lungs, heart, kidneys, and gas-
trointestinal tract; and progressive macrovascular pathol-

ogy. SSc is, however, a heterogeneous disorder in which
distinctive clinical subsets have been recognized that dif-
fer in disease pattern and outcome. The most widely ac-
cepted scheme for clinical classification involves 2 sub-
sets, limited cutaneous SSc (lcSSc) and diffuse cutaneous
SSc (dcSSc), based on the amount of cutaneous involve-
ment that reflects to some extent the degree of visceral
disease (1).

The majority of patients (�60%) fall into the category of
lcSSc. In these patients compared with those with dcSSc,
visceral involvement is late, occurring 10–30 years after
the onset of Raynaud’s phenomenon, which is usually the
first event. Consequently, lcSSc has been considered to be
a more benign form of the disease. However, this can be
misleading because progressive vascular involvement can
lead to features such as painful digital ischemia and ulcer-
ation; severe gastrointestinal disease, mostly esophageal;
and significant macrovascular disease including pulmo-
nary hypertension. These cause considerable morbidity
and potentially impact greatly on health status (health-
related quality of life); however, to date health status has
not been formally assessed in a large group of patients with
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lcSSc. This study was therefore designed to assess the
impact of disease on physical and psychological health as
well as social functioning in a large cohort of patients with
lcSSc using the Medical Outcomes Study Short Form 36
questionnaire (SF-36; SF-36 Health Survey license number
R3-082102-11646 from QualityMetric Inc.) (2).

PATIENTS AND METHODS

The study group comprised 213 participants who had been
recruited from 20 different centers across England and
Wales to take part in a trial funded by the Arthritis Re-
search Campaign (3). Inclusion criteria for this study were
a minimum age of 18 years and a diagnosis of either lcSSc
or Raynaud’s disease with an SSc-specific antinuclear an-
tibody (ANA). Patients were excluded if they had previ-
ously responded adversely to angiotensin-converting en-
zyme (ACE) inhibitors; needed ACE inhibition for heart
problems; were women not using reliable contraception;
had histories of angioedema, severe renal disease, hepatic
disease, or obstructive heart disease; or were unable to
speak English or Welsh. Patients were recruited between
March 2001 and February 2004, and the study will close
on February 1, 2006. A total of 187 patients satisfied the
criteria for lcSSc (1), and 26 had Raynaud’s phenomenon
without skin involvement but with the presence of SSc-
associated autoantibodies (including anticentromere and
anti–topoisomerase I antibodies). Clinical and health sta-
tus data from the baseline assessment of these patients
were used in the study.

Clinical information was obtained by interviews, phys-
ical examination, medical record reviews, and question-
naires. Skin involvement was assessed using the validated
modified Rodnan skin score (4). The percentage of ex-
pected forced vital capacity (FVC) and diffusing capacity
of carbon monoxide were used as measures of pulmonary
function and creatinine clearance for renal function. A
disease severity score that has been validated for patients
with SSc (5) was used, with severity scales for 9 organ
systems scored from 0 (no involvement) to 4 (end-stage
disease). The 9 scores were added, without any attempt to
weight them, to give a total score with a theoretical range

of 0–36. This score (TDS) was used as an indicator of
overall disease severity.

Self-completed SF-36 standard form questionnaires, ver-
sion 1 (2,6), were used to assess health status. Data were
corrected for age and sex by comparison with a large data
set from Wales (7) to compute norm-based T scores for
individuals (6). Physical and mental component summary
scores (PCS and MCS, respectively) were obtained by ag-
gregation of the 8 domains to reduce error and allow for
more straightforward comparisons between populations in
different countries and between clinical conditions (6).

The mean T scores for Quinapril in Scleroderma
(QUINS) trial patients were compared with the standard
Welsh population by 1-sample t-tests. Correlations be-
tween the SF-36 scores and various clinical and laboratory
measures, including the TDS, were investigated. Logistic
regression was used to assess the effect of documented
arthritis, pulmonary fibrosis, and involvement of gut re-
gions on PCS and MCS. The significance level for all tests
was P � 0.01 to compensate for multiple analyses. Multi-
ple regression analysis using factors that were significantly
correlated with PCS and MCS demonstrated the relative
contributions of different clinical parameters to health sta-
tus in these patients.

RESULTS

Demographic and clinical data are shown in Table 1. Pa-
tients consisted of 183 women and 30 men with a mean
age of 54 years (range 19–82 years), median duration of
Raynaud’s symptoms of 9.9 years (range 0.2–64.6 years),
and median time since lcSSc diagnosis of 3.9 years (range
0.1–41.2 years). Thirty-three percent of these patients had
arthritis. Eleven percent showed symptoms of overlap
with connective tissue disorders or other autoimmune
conditions; 16 patients had dry eyes/dry mouth from
Sjögren’s syndrome, 9 had myositis, and 8 had hypothy-
roid function. Patients with Raynaud’s disease plus ANA
were considered to represent one end of the spectrum of
lcSSc. Comparisons with patients with SSc who were not
enrolled in the trial were limited because most patients
did not consent to data collection. Of 167 patients who

Table 1. Demographic and clinical data of QUINS trial patients with lcSSc and
Raynaud’s plus ANA diagnoses*

Variable
lcSSc

(n � 187)
Raynaud’s �
ANA (n � 26)

Female sex, % 86 85
Age, mean � SD years 55 � 11.8 47.5 � 14.5
Raynaud’s disease duration, median (IQR) years 10.4 (4.8–22.2) 6.5 (2.6–16.8)
lcSSc disease duration, median (IQR) years 3.9 (1.2–8.0) NA
TDS score, mean � SD 4.7 � 2.5 1.8 � 1.0
Skin score, median (IQR) 5.0 (2–9) 0.0 (0.0–0)
Digital ulcers, % 25.1 11.5
Number of digital ulcers, mean (range) 0.70 (0–12) 0.23 (0–3)
Current/past/never smokers, % 19/33/48 15/23/62

* QUINS � Quinapril in Scleroderma; lcSSc � limited cutaneous systemic sclerosis; ANA � antinuclear
antibody; IQR � interquartile range; NA � not applicable; TDS � total disease severity.
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were eligible but did not consent to the trial, data on 78
were known from the UK scleroderma database. In com-
parison with patients who were eligible for the trial but
did not agree to participate, QUINS trial patients were 3.5
years younger (95% confidence interval [95% CI] 1, 6) and
had a disease duration 5 years shorter (95% CI 3, 6) but
had no difference in the number of organ systems affected
(95% CI 0, 1).

Both PCS and MCS scores were higher in patients with
Raynaud’s phenomenon than in those with lcSSc, but not
significantly higher (mean PCS 2.76 higher, 95% CI �1.75,
7.26 and median MCS 1.44 higher, 95% CI –1.91, 5.61).
Exclusion of patients with Raynaud’s plus ANA from the
subsequent analysis made a negligible difference, so
pooled results from both groups are presented. Mean
norm-based scores (related to the Welsh population mean

score of 50) in the 8 SF-36 domains and PCS and MCS for
the QUINS trial population are shown in Figure 1.

T scores for the 8 domains were computed and tested by
a 1-sample t-test against the expected mean of 50. Six of
the 8 domains were reduced at the P � 0.001 significance
level; social function and mental health were not signifi-
cantly reduced.

The mean PCS and median MCS of QUINS trial patients
were 44.0 (95% CI 42.5, 45.5) and 52.2 (95% CI 48.5, 54.3),
respectively. Correlations between clinical characteristics
and PCS and MCS are shown in Table 2. Negative corre-
lations occurred when increasing severity (e.g., TDS and
visual analog scale [VAS] scores where 0 is best) was
associated with decreasing health status. There were sig-
nificant correlations between PCS and age, TDS,
Raynaud’s disease severity, number of organ systems af-
fected, Raynaud’s disease frequency, FVC, and skin score.
There were fewer significant correlations with MCS, in-
cluding Raynaud’s disease severity, number of organ sys-
tems affected, and Raynaud’s disease frequency. When the
correlations were corrected for inclusion category (to dif-
ferentiate patients with Raynaud’s disease plus ANA from
those with lcSSc), very little difference was observed, sup-
porting our decision to pool the data.

The effect of presence or absence of disease involvement
in different organ systems on health status is shown in
Table 3. There was a trend toward reduction of PCS for all
symptoms except the large bowel symptom, but only ar-
thritis and esophageal involvement produced statistically
significant reductions. All symptoms reduced MCS, but
only esophageal involvement produced a significant re-
duction.

The TDS is based on disease scores of 9 organ systems
without weighting. Therefore, measures of any single or-
gan effect might add to the reduction of health status due

Table 2. Correlation of clinical features with PCS and MCS scores*

Measure

PCS MCS

Correlation P Correlation P

Age† 0.34 � 0.001 �0.02 0.8
TDS score �0.33 � 0.001 �0.14 0.05
Raynaud’s disease severity VAS �0.26 � 0.001 �0.24 � 0.001
Number of organs affected† �0.22 0.001 �0.22 0.001
Raynaud’s disease frequency VAS �0.2 0.004 �0.2 0.004
Percent expected FVC† 0.2 0.005 0.11 0.13
Skin score �0.18 0.01 �0.11 0.13
Percent expected DLCO† 0.14 0.06 0.08 0.3
Number of digital ulcers �0.12 0.09 �0.04 0.6
Smoking history (current/past/

never)
0.09 0.2 0 1

Creatinine clearance‡ �0.06 0.4 0.03 0.6
Duration of lcSSc �0.04 0.6 �0.16 0.04
Urinary protein (24 hour urine) �0.03 0.7 �0.09 0.2
Blood hemoglobin concentration† 0.03 0.7 0.02 0.8

* PCS � physical component summary; MCS � mental component summary; TDS � total disease
severity; VAS � visual analog scale; FVC � forced vital capacity; DLCO � diffusing capacity for carbon
monoxide; lcSSc � limited cutaneous systemic sclerosis.
† Pearson’s correlation coefficient with PCS. All other correlations are Spearman’s rank correlations.
‡ 24-hour urine creatinine ratio test.

Figure 1. Results from the Short Form 36 questionnaire showing
8 domains of health status and physical component summary
score (PCS; means and 95% confidence interval [95% CI]) and
mental component summary score (MCS; median and 95% CI).
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to the TDS used in this study. This was investigated using
multiple regression analysis. Factors significantly corre-
lated with PCS, as shown in Tables 2 and 3, were consid-
ered for inclusion in the model. Lung FVC did not explain
more variance when included in the model. The only
factor apart from age that added more to the model to
predict PCS from the TDS was the severity of Raynaud’s
disease VAS score. These 3 factors explained 30% of the
variance of the PCS (Table 4).

MCS was largely unaffected by clinical characteristics.
A similar multiple regression analysis demonstrated that
only number of organs affected and severity of Raynaud’s
disease significantly affected MCS, explaining 10% of the
variance.

DISCUSSION

The traditional outcome measure for SSc was survival
time, but Bryan et al (8) have suggested 3 clinical predic-
tors of survival (proteinuria, erythrocyte sedimentation
rate, and diffusing capacity for carbon monoxide). A skin
thickness test has been developed (4) and proposed as an
outcome measure in SSc (9), but it may not be useful as an
endpoint in the limited form of the disease. The multior-
gan effects of the disease imply that many functions
should be monitored, each of which will have different
clinical importance for the individual patient. An overall
measure of self-reported health status would be useful to
assess disease effect and any changes due to treatment.

Published articles about health-related quality of life in
patients with scleroderma or SSc are limited, ranging from
one that included single quotations from patients and doc-
tors about patients’ quality of life after an intervention (10)
to a study of patients’ own assessments of a single quality-
of-life item on a scale of 1 to 5 (11) to studies involving the
monitoring of the physical activities of daily living includ-

ing the Health Assessment Questionnaire (HAQ) and mod-
ifications (12–14). Several authors have modified the HAQ
to create disease-specific questionnaires (15,16), which
will be useful in assessing the effects of interventions on
disease progression. However, the term “health-related
quality of life” is now generally understood to include
cognitive, social, and psychological attributes, and ques-
tionnaires involving these items have been developed and
used in SSc (17,18) and a model of pain has been devel-
oped (19). The validity of a modified and expanded HAQ
with psychological items has been tested on �600 rheu-
matology patients, of whom 16 had SSc (20).

It has been shown that some individuals’ personal eval-
uation of their quality of life does not match the prediction
of the SF-36 instrument, which is more precisely de-
scribed as a measure of health status (21). The term “health
status” has therefore been used in the present report. The
internationally used SF-36, a multidimensional health sta-
tus instrument, is expected to demonstrate the overall
effect of SSc on the patient. It also enables comparisons
between the effects of different illnesses on a patient’s
health status, thus contributing to the planning of health
care. The SF-36 can also be used for comparisons between
patients in different countries.

The SF-36 was used in one small study of 44 patients
with SSc, leading to the conclusion that “as expected,
patients scored low on quality of life questionnaires” (22).
Recently 3 other small studies, all using the SF-36 with
patients with both diffuse and limited SSc, reported re-
duced health status but gave conflicting results in terms of
correlation with clinical parameters (23–25). The SF-36
has been used as an outcome measure after sacral nerve
stimulation (26). A detailed study of poor lung function in
patients with SSc used the SF-36 as one method to com-
pare these patients with those diagnosed with chronic
obstructive pulmonary disease (27). Also, the SF-36,

Table 3. Effect of different clinical features on the SF-36 components*

Symptom
Number of patients

with symptom

Effect on PCS,
mean difference

(95% CI)

Effect on MCS,
median difference

(95% CI)

Esophageal 89 �4.6 (�7.5, �1.6) �3.3 (�6.1, –0.8)
Arthritis 70 �4.5 (�7.6, �1.4) �1.8 (�4.7, 0.8)
Small bowel 11 �4.1 (�10.8, 2.5) �6.9 (�12.8, 0.4)
Large bowel 22 0.3 (�4.5, 5.2) �2.1 (�8.5, 3.0)
Pulmonary fibrosis 22 �3.7 (�8.5, 1.2) �1.9 (�6.8, 2.5)

* SF-36 � Short Form 36; PCS � physical component summary; MCS � mental component summary;
95% CI � 95% confidence interval.

Table 4. Multiple regression analysis predicting physical component summary score*

Variable b 95% CI
R2

change P

Age 0.33 0.22, 0.44 0.117 � 0.001
TDS score �1.63 �2.14, –1.13 0.146 � 0.001
Raynaud’s disease severity VAS �0.08 �0.13, –0.04 0.050 0.001

* 95% CI � 95% confidence interval; TDS � total disease severity; VAS � visual analog scale.
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among other questionnaires, was used to compare SSc
with rheumatoid arthritis (28).

In this report, we present data based on the SF-36 ver-
sion 1 standard form questionnaire (2), which was self
completed by 213 patients at the baseline visit when they
were enrolled in the QUINS trial. The age and sex distri-
bution of our trial patients (85% women, median age 54
years [interquartile range 45–62 years]) was different from
the general adult population. Because health status esti-
mates are lower for women and decrease with age, it was
necessary to make comparisons using age- and sex-
matched data. Interview methods of obtaining data tend to
result in higher scores than self-completed questionnaires
(29), and SF-36 forms were self completed in the QUINS
trial; therefore, results were compared with normative data
from a postal SF-36 survey (7). The population of Wales
demonstrated a lower quality of life than that of the US;
therefore, Welsh data were chosen for comparison as a
conservative test. We chose not to use data sets from En-
gland because they were either interview based (30) or
from self-completed SF-36 questionnaires in a single re-
gion of England (31), or they do not include individuals
�64 years of age (32).

Normed mean values of the 8 domains of the SF-36 for
213 QUINS trial patients (shown in Figure 1) demon-
strated that the scores of the physical domains were more
reduced than the scores of those assessing mental health.
The 4 mainly physical domains with vitality and role
emotional were all significantly different from the Welsh
population data (P � 0.001); social function and mental
health scores were reduced, but not significantly (P � 0.02
and P � 0.3, respectively).

The mean PCS, obtained by aggregating the 8 domain
scores and relating them to a population norm of 50 (6),
was 44.0 (95% CI 42.5, 45.5). The median MCS was 52.2
(95% CI 48.5, 54.3). Distributions of PCS and MCS scores
are shown in Figure 2. The most common PCS score of
QUINS patients was between the norm and 1 standard
deviation below the norm. The most common MCS score
was between the norm and 1 standard deviation above the

norm, but some patients scored very low. Other studies
have focused on anxiety and depression in patients with
SSc, but the SF-36 did not reveal lower mental health
status in the QUINS trial patient group as a whole.

Clinical experience with SSc would suggest that the
severity and frequency of Raynaud’s disease attacks, the
number of digital ulcers, and the number of organs affected
by the condition would affect the patients’ estimates of
their health status. Other parameters such as lung function
and hemoglobin levels might also affect patients’ esti-
mates. A disease severity scale for SSc (5) was used to
generate a total score (TDS), giving equal weight to each of
the 9 measures. The TDS has not been validated but might
correlate with health status measurements. The severity
scale was developed for patients with diffuse and limited
SSc, and the QUINS population showed a maximum TDS
of 12 compared with the theoretical maximum of 48. This
reduced range, however, was sufficient to establish highly
significant correlations with health status, suggesting that
the unweighted TDS may be a useful measure of disease in
lcSSc. The fact that lung FVC did not add to the variance
of PCS explained by TDS suggests that weighting of the
lung function item in the TDS is not necessary.

Tests of the correlation of SF-36 measures with
Raynaud’s symptoms were not reported in earlier studies
(23–25). In this study, patients’ own assessments of fre-
quency and severity of their Raynaud’s disease attacks
using VAS scales were negatively correlated with both
PCS and MCS and with each of the 8 domains of the SF-36.
More frequent and more severe Raynaud’s disease attacks
were linked to lower scores. These correlations of
Raynaud’s disease VAS scores with PCS and MCS are
compatible with the report that patients with SSc perceive
Raynaud’s phenomenon to be the predominant problem
with their hand function (33).

The time since the onset of Raynaud’s symptoms was
not correlated with PCS or MCS scores. This was not
surprising because Raynaud’s symptoms may occur for
many years, even decades, before development of other
organ involvement and diagnosis of SSc. There was a trend
toward increasing time since diagnosis of lcSSc associated
with lower MCS, as shown in Table 2, but this association
was not significant at the 0.01 level.

It was expected that patients with arthritis, pulmonary
fibrosis, or involvement of the gastrointestinal tract would
have reduced health status. These effects, which are a
further validation of the SF-36 as a measure of health
status in patients with SSc, are shown in Table 3. Involve-
ment of the esophagus was reflected in significantly re-
duced MCS, as shown in Table 3. This finding was com-
patible with those relating gastrointestinal function to
depression (34), although the SF-36 does not measure de-
pression per se. SF-36 data from QUINS trial patients
reveal better health (higher health status) than SF-36 data
from patients with rheumatoid arthritis (35,36) and sys-
temic lupus erythematosus (37).

Limited cutaneous SSc is a disease with especially vari-
able expression, and the number of patients in the QUINS
trial with certain characteristics, such as involvement of
the small bowel at the start of the trial, was small. How-
ever, we believe that because the QUINS trial population

Figure 2. Distribution of physical component summary score
(PCS) and mental component summary score (MCS) among pa-
tients in the QUINS trial. The mean score of PCS and MCS for the
Wales population is assigned the normed value of 50 with a
standard deviation of 10.
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was made up of patients from district general hospitals as
well as specialist centers in various geographic areas of
England and Wales, these results are representative of
patients with lcSSc as a whole. The trial included patients
with Raynaud’s symptoms plus lcSSc-specific autoanti-
bodies; however, as Table 1 confirms, these patients were
part of the lcSSc spectrum, and we believe we are justified
in pooling data from these 2 groups. It is probable that
patients with SSc with very severe clinical manifestations
of the disease would be excluded by the exclusion criteria
and/or by unwillingness to commit to a 3-year trial. We
conclude that the health status results presented here
probably underestimate the reduction in health status of
patients with lcSSc as a whole, because severely ill pa-
tients will be excluded from this trial and patients with
Raynaud’s disease plus autoantibodies will be included.

This study has found that patients with lcSSc had poor
physical health status compared with population norms,
but that mental health status was not generally reduced.
Approximately 30% of the variability of the PCS score was
predicted by age, an unweighted total score of disease
severity, and the patients’ self assessment of severity of
Raynaud’s disease attacks. Ten percent of the variation in
mental health status can be predicted from our data.

We suggest that the unweighted total of the SSc disease
severity score (5) as well as Raynaud’s disease severity
VAS score can provide an overall measure of disease se-
verity in patients with the limited form of SSc. Further
studies that investigate the weighting of individual com-
ponents of the disease severity scale would be useful to
produce an optimal disease severity summary score. Treat-
ments to reduce the severity of Raynaud’s symptoms and
to ameliorate the function of organs affected should im-
prove patients’ health status. SF-36 data will be analyzed
as the health status outcome measure of treatment with
quinapril.
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