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Introduction: Systemic sclerosis (SSc) is a chronic autoimmune disease characterized
by progressive fibrosis of the skin and internal organs that promotes high morbidity
and mortality. Objective: To evaluate the functionality, disability and quality
of life of patients with systemic sclerosis and to compare the clinical forms of the
disease. Methods: Cross-sectional, descriptive and analytical study performed at
the Rheumatology Clinic of the Hospital das Clínicas of the Federal University of
Pernambuco (HC-UFPE) from August 2018 to April 2019. The non-probabilistic,
convenience sample consisted of 60 patients diagnosed with systemic sclerosis (SSc),
followed at the Rheumatology outpatient clinic of the Hospital das Clínicas, Federal
University of Pernambuco. To evaluate the outcomes, the following instruments
were used: Cochin Hand Functional Scale (CHFS) for hand function; 12-Item ShortForm Health Survey (SF-12) for quality of life; and Scleroderma Health Assessment
Questionnaire (SHAQ) for functionality and disability. Results: The mean results for
CHFS, SHAQ, SF-12 Physical Component Summary and SF-12 Mental Component
Summary were 14.5 (6.0-29.75), 1.01±0.56, 35.04±8.09, 40.94±10.56, respectively.
There were no significant differences in CHFS outcomes between patients with diffuse
and limited forms of SSc, SHAQ and the mental component of SF-12. However, in
the physical component of SF-12, a better score was found in patients with the diffuse
form of the disease (p=0.04). Conclusion: Patients with SSc present an important
impairment of hand function, quality of life and functional capacity, and those
with limited cutaneous form present worse scores of the physical component in the
evaluation of quality of life.
Keywords: sclerosis systemic; scleroderma, diffuse; quality of life; motor skills; hand
strength.

Declaration of interests: nothing to declare

This is an open access article distributed
under the terms of the Creative Commons
Attribution License
© 2020 Silva et al.

INTRODUCTION
Systemic sclerosis (SSc) is an autoimmune disease of unknown etiology, which is
characterized by excess collagen synthesis, leading to fibrosis of the skin and organs1.
It is a rare disease, with a prevalence of approximately 10 cases per 100,000 inhabitants,
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and its incidence is higher in females2,3. There are two clinical
forms of SSc classification, according to the extent of cutaneous
involvement: limited cutaneous and diffuse cutaneous. In the limited cutaneous there is a thickening of the skin at the extremities
(face, forearm and hands, legs and feet) and in the diffuse cutaneous the most proximal regions of the limbs, trunk and abdomen
are affected2. The involvement of organs is relatively minor in the
limited cutaneous form4.
Regarding muscle changes, the presence of myopathy is described in between 20% and 86% of patients, arthralgia in 23%
to 81% and synovitis in 15% to 20%5. The range of motion may
be decreased, causing a wave of contractures whose prevalence
evaluated by physical examination varies from 24% to 56%5.
Therefore, individuals with SSc can show loss of mobility and decrease of muscle strength, as well as contractures and deformities
of the hands. All of these changes may cause significant impairment in functionality and quality of life, and cause an increase in
overall disability, impairing daily activities6,7.
There is no curative treatment for this disease. It is important
to reduce symptoms, disability and improve the quality of life of
SSc patients. In this sense, interdisciplinary treatment with physicians, psychologists, physiotherapists, occupational therapists and
social workers is important7. Physiotherapy plays an important
role in the prevention of muscle and joint disorders, such as contractures and decreased range of motion, as well as contributing
to the maintenance of functionality in the affected systems8.
Thus, there is a need to carry out studies aiming at identifying
functional and quality of life compromises in patients with SSc,
through the application of validated assessment instruments for
this population. Obtaining greater knowledge about the degree
of impairment of these factors due to the disease may contribute to the planning of more resolutive treatment approaches for
these patients.
The present study aims to evaluate the functionality, disability
and quality of life of patients with systemic sclerosis, to compare
the differences between clinical forms and to verify the association with clinical manifestations of the disease.

METHODS
The present study is characterized as a cross-sectional, descriptive and analytical study. The patients were recruited at the
rheumatology outpatient clinic of the Hospital das Clínicas of
the Federal University of Pernambuco, Brazil (HC-UFPE) from
August 2018 to April 2019.
The sample was non-probabilistic, of convenience. The patients
with SSc included in the study had the classification criteria of
ACR/EULAR 20139 and were 18 years or older. The exclusion criteria were: diagnosis of localized scleroderma; known diagnosis of
mental retardation, dementia or neoplasia.
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Clinical data of patients were obtained from medical records.
Lung fibrosis was defined using high-resolution computed tomography (HRCT); esophagus involvement was determined by
scintilography or endoscopy; proximal muscle weakness and elevated serum creatine kinase indicated muscle involvement were
recorded. Pulmonary artery pressure was estimated by Doppler
echocardiogram; pressures above 35 mmHg were interpreted as
pulmonary hypertension.
In order to evaluate the functionality, the Cochin Hand
Functional Scale (CHFS) was used, a questionnaire developed
in France and validated in Portuguese that aims to evaluate the
functionality of the hands and has been applied in patients8,10
with SSc. It consists in 18 questions that cover manual functional activities, whose answers range from 0 (patient who performs
the activity without difficulty) to 5 (patient who is unable to do
the activity). The final score is obtained by adding the results of
all items11,12.
Quality of life was evaluated through the 12-item ShortForm Health Survey (SF-12), a more concise version of the
Medical Outcomes Study 36-Item Short-Form Health Survey
(SF-36). It is an instrument with 12 items that assesses functional capacity, physical aspects, pain, general health, vitality, social aspects, emotional aspects and mental health; these
items present a possible set of responses that is distributed on
a Likert scale. The final calculation is done from a questionnaire algorithm, with two domains being calculated: physical
(Physical Component Summary, or PCS) and mental (Mental
Component Summary, or MCS). Scores ranged from 0 to 100
(the higher the result, the better the SF-12)13. It was applied to
evaluate SF-12 in several diseases14,15 and was previously applied to SSc16.
The disability was evaluated by the Scleroderma Health
Assessment Questionnaire (SHAQ), a self-administered questionnaire consisting of 20 questions evaluating functional capacity, as
well as specific symptoms of the disease: Raynaud’s phenomenon,
digital ulcers, gastrointestinal and pulmonary symptoms, and the
overall assessment of SSc severity. To obtain the result, the value
is multiplied by 0.2, and the final score from 0 to 3 indicates minimal to severe disability17.
The eligibility criteria were verified and the informed consent form was applied. Demographic and clinical information
was obtained from the interview of the patients by two duly
trained evaluators and data collection recorded in the medical
records, and then the SF-12, CHFS and SHAQ questionnaires
were applied.

Statistical analysis
GraphPad Prism 6.0 software (GraphPad Software Inc., San Diego,
California, US) was used for data analysis. The D’Agostino test was
used to evaluate the normality of the sample. The expression of the
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continuous variables results was done by the means and standard
deviation (SD) for the samples with normal distribution and median
with interquartile variation for those with non-normal distribution.
To verify possible differences between means, students t-tests were
used for independent samples, when the distribution was Gaussian; in
the cases of samples with non-normal distribution the non-parametric Mann-Whitney t-test was used. Categorical variables were assessed
using the chi-square test or Fisher’s exact test. Association between
two continuous variables was evaluated by the Spearman test, being
considered a weak correlation if 0<r≤0.35, moderate 0.35<r≤0.67
and strong if 0.67<r≤1. Values of p<0.05 were considered significant.
The study was approved by the Committee on Ethics in Research
of Human Beings (CAAE-00999218.0.3001.5208), in accordance
with the precepts of the Brazilian Health Council. Informed consent
was obtained from all individual participants included in the study.

of 107.2 months. The limited cutaneous form was the most observed in the participant population, and the Raynaud phenomenon and esophageal dysfunction were the most common clinical
manifestations, as shown in Table 1.
The results regarding the evaluation of the functionality, disability and quality of life are described in Table 2. In the comparison between the clinical forms, it was observed that the results
of CHFS showed no difference between the diffuse and limited
forms of SSc, as well as the SHAQ and the mental component of
SF-12. The physical component presented a better result in the
diffuse form of the disease (p=0.04).
There was no association between the CHFS, SHAQ and SF-12
scores and the variables of age, time of diagnosis and the presence of
specific clinical manifestations of the disease (Table 3). Similarly, associations between the respective scores were not observed (Table 4).

RESULTS

DISCUSSION

This study had a total of 60 patients, most of whom were female
(91.7%), with a mean age of 47.1 years and a mean diagnosis time

The present study demonstrated that patients with SSc have
low hand function, quality of life and functional capacity. The

Table 1: Demographic and clinical characteristics of patients with systemic sclerosis (n=60)
Total
(N=60)

Diffuse
(n=23)*

Limited
(n=32)*

Age (Years) (mean ±SD)

47.1±12.9

44.8±14.1

48.3±11.7

Women n (%)

55 (91.7)

20 (86.9)

30 (93.7)

107.2±81.6

104.5±86.5

117.0±80.1

Diffuse cutaneous

23 (38.3)

-

-

Cutaneous limited

32 (53.3)

-

-

5 (8.4)

-

-

Raynaud’s Phenomenon

52 (86.7)

20 (86.9)

28 (87.5)

Digital Ulcers

20 (33.3)

7 (30.4)

12 (37.5)

Arthritis

17 (28.3)

6 (26.1)

8 (25.0)

Myositis

11 (18.3)

6 (26.1)

5 (15.6)

Esophageal dysmotility

48 (80.0)

20 (86.9)

25 (78.1)

Lung fibrosis

41 (68.3)

18 (78.2)

20 (62.5)

4 (6.7)

1 (4.3)

3 (9.4)

Variables

Diagnostic time (months) mean (±SD)
Clinical form n (%)

No information
Clinical manifestations n (%)

Pulmonary hypertension
SD: standard deviation
*Patients not classified were excluded from this analysis.

Table 2: Functional outcome (CHFS), disability (SHAQ) and quality of life (SF-12) results in patients with systemic sclerosis and comparison
between limited cutaneous and diffuse cutaneous clinical forms.
Total
(n=60)

Diffuse
(n=23)*

Limited
(n=32)*

P

14.5 (6.0-29.75)

15.0 (6.0-30.0)

16.0 (6.25-33.25)

0.76

1.01±0.56

0.89±0.55

1.13±0.57

0.13

SF-12 PCS (mean ±SD)

35.04±8.09

37.84±8.59

33.33±7.52

0.04

SF-12 MCS (mean ±SD)

40.94±10.56

42.8±10.83

39.27±9.83

0.21

CHFS (median, IQR)
SHAQ (mean ±SD)

CHFS: Cochin Hand Functional Scale, SHAQ: Scleroderma Health Assessment Questionnaire, SD: standard deviation, PCS: Physical Component Summary, MCS: Mental
Component Summary, SF-12: 12-Item Short-Form Health Survey, IQR: Interquartile Range.
*Patients not classified were excluded from this analysis.
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Table 3: Evaluation of functional scores (CHFS), disability (SHAQ) and quality of life (SF-12) according to demographic variables and
clinical manifestations of the disease (n=60).
CHFS
R=-0.17
CI -0.41 to 0.09
P=0.19
R=-0.03
CI -0.29 to 0.22
P=0.80
15.0 (6.0-31.0)

SHAQ
R=-0.26
CI -0.48 to -0.01
P=0.05
R=-0.11
CI -0.36 to 0.15
P=0.41

SF-12 PCS
R=0.06
CI: -0.19 to 0.31
P=0.64
R=-0.01
CI -0.27 to 0.24
P=0.93

SF-12 MCS
R=0.23
CI -0.03 to 0.46
P 0.08
R=0.16
CI -0.10 to 0.40
P=0.23

1.03±0.56

34.97±8.20

40.96±10.81

14.0 (6.5-27.0)
P=0.95
15.0 (6.0-30.5)

0.79±0.50
P=0.37

35.81±7.53
P=0.83

40.72±8.28
P=0.96

1.01±0.57

35.23±8.18

40.75±11.18

Raynaud –

14.0 (7.0-30.0)
P=0.90

1.08±0.47
P=0.76

32.97±8.06
P=0.50

41.98±5.67
P=0.78

Ulcers +

17.0 (8.75-33.0)

1.06±0.56

33.85±8.13

41.89±8.01

Ulcers –

13.0 (4.75-29.5)
P=0.20
17.0 (7.0-30.75)

0.99±0.56
P=0.66

35.22±8.07
P=0.54

40.90±11.54
P=0.73

1.07±0.54

35.34±8.33

41.70±10.88

7.0 (0-13.0)
P=0.06
16.0 (6.0-29.0)

0.79±0.55
P=0.13

33.29±7.33
P=0.46

37.37±9.20
P=0.23

1.03±0.54

35.31±8.27

41.68±10.71

13.0 (5.75-35.0)
P=0.89
23.5 (15.75-50.0)

0.99±0.58
P=0.79

34.15±7.99
P=0.62

39.09±10.56
P=0.39

1.26±0.82

30.89±11.39

37.81±9.19

13.0 (6.0-30.0)
P=0.17
17.0 (7.0-34.0)

1.00±0.53
P=0.38

35.25±7.91
P=0.30

41.12±10.78
P=0.55

1.16±0.46

34.20±8.62

38.52±10.30

12.5 (3.25-29.0)
P=0.18

0.96±0.58
P=0.22

35.26±8.01
P=0.65

41.85±10.75
P=0.28

Age

Diagnose time
Women
Men
Raynaud +

Esophagus +
Esophagus –
Lung +
Lung –
Pulm. hypert. +
Pulm. hypert. –
Arthritis +
Arthritis –
Myositis +

14.0 (6.0-40.0)

1.11±0.55

34.28±7.15

39.80±10.65

Myositis –

15.0 (5.25-29.0)
P=0.45

1.00±0.56
P=0.57

35.11±8.40
P=0.76

41.14±10.74
P=0.71

Pulm. hypert: Pulmonary Hypertension, CHFS: Cochin Hand Functional Scale, SD: standard deviation, PCS: physical component summary, MCS: mental component
summary, SF-12: 12-Item Short-Form Health Survey, SHAQ: Scleroderma Health Assessment Questionnaire, IQR: interquartile range; CI: confidence interval.

Table 4: Correlation between CHFS, SHAQ and quality of life
scales.
SCALES
CHFS X SHAQ
CHFS X SF-12 PCS
CHFS X SF-12 MCS

r
0.66
0.31
0.28

CI
0.49 to 0.79
-0.53to -0.05
-0.51 to -0.02

p
<0.0001
0.02
0.03

CHFS: Cochin Hand Functional Scale, SF-12: 12-Item Short-Form Health Survey,
PCS: physical component summary, MCS: mental component summary, SHAQ:
Scleroderma Health Assessment Questionnaire, CI: confidence interval.

involvement of the hands due to cutaneous, vascular and articular
alterations represents one of the main causes of impairment of
the functionality and, consequently, of incapacity attributed to the
disease and is associated with an important decrease in quality
of life18.
Regarding the functionality of the hand, the results of the present study described in the literature in other populations. A multicenter study that evaluated 1193 SSc patients found a mean CHFS
score of 13.3±16.1 points18. Similarly, another European multicenter observational study showed a median 18.7±20.7 CHFS

score, considering only those patients who reported some hand
involvement (CHFS>0)19. Our study obtained an average of 14.5
in CHFS, indicating a loss in functionality; it is important to emphasize that these patients have difficulties in specific tasks, like
buttoning a shirt and peeling fruit, that prevents daily domestic
tasks. It is also emphasized that the impairment of hand function
in SSc can be similar or even worse than that described in other
diseases that present with joint involvement of the hands, such as
rheumatoid arthritis20 or osteoarthritis.
Kwakkenbos et al.18 described an association between higher
CHFS scores and females, diffuse cutaneous form, and severity of
Raynaud’s phenomenon. Peytrignet et al.19 found an association
between reduced hand function and the presence of digital ulcers,
pulmonary fibrosis and severity of the Raynaud phenomenon.
In the present study, no difference was found between the limited
and diffuse cutaneous forms. Although the score was worse in
patients with Raynaud’s phenomenon, digital ulcers, esophageal
involvement, pulmonary fibrosis, pulmonary hypertension and
arthritis, these differences were not statistically significant.
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Considering the severity of SSc and its multiple forms of presentation, patients’ quality of life tends to be severely compromised. A Brazilian study of 46 patients with SSc showed scores
on the physical and mental components of the SF-12 of 37.3±9.0
and 41.1±10.8, respectively16, like that found in the present study.
When compared to the scores obtained in other diseases, it is observed that they are similar to those found in diseases considered
serious and of reserved prognosis, such as advanced lung cancer21.
Although some studies describe a greater impairment of quality
of life in diffuse cutaneous form22,23, we found a worse score for the
physical component of SF-12 in limited cutaneous form. This apparently contradictory result may be related to clinical differences between the two forms whose evaluation was not objective of the present study. The presence of clinical manifestations, such as pulmonary
hypertension, Raynaud’s phenomenon and gastrointestinal impairment have already been described as predictors of poorer quality of
life in SSc patients23, but these associations were not identified in our
population. Although the clinical compromises caused by the disease
may have different impacts on different populations, it is possible that
our sample was not enough to detect these associations.
Regarding the assessment of disability, our results show
global scores like those described in other populations. Jaeger
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et al.24 evaluated 944 patients and found a mean SHAQ score of
0.87±0.66. This same study described an association between
greater disability and the presence of myopathy, digital ulcers and
gastrointestinal symptoms, a finding that was not observed in the
present study.
The present study represents the first evaluation in Brazil of parameters of hand functionality, quality of life and disability of SSc
patients and their respective associations with clinical manifestations of the disease. However, it has some limitations. The use of
a sample of non-probabilistic convenience may not have allowed
significant representativeness of the population of SSc patients.
The cross-sectional design of the study can identify associations
but does not allow inferring causality between them.
Patients with SSc present an important impairment of hand
functionality, quality of life and functional capacity. Patients
with limited cutaneous form presented worse scores of the
physical component in the evaluation of quality of life. No associations were identified between these parameters and demographic or clinical characteristics of the patients. Additional
studies with greater inclusion of patients, preferably multicentric, are necessary for a better characterization of these aspects
in Brazilian patients.
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