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ABSTRACT

Objectives. The aim of this paper is to
assess the psychological characteris-
tics of personality, depression, anxiety,
social support and coping strategies of
systemic sclerosis (SSc) patients, their
inter-correlations and their associa-
tion with clinical symptoms.

Methods. Patients with SSc (n=85)
were interviewed and compared to
rheumatoid arthritis (RA) patients
(n=120) and healthy controls (HCs
[n=125]). Psychological characteris-
tics were assessed by the following psy-
chometric scales: centre of epidemio-
logical studies of depression (CES-D),
hospital anxiety and depression scale
(HAD), Eysenck personality ques-
tionnaire (EPQ), short form of social
support (S8q), life experiences survey
(LES) and ways of coping (WoC). Clin-
ical data were collected at the same
time of the interview. Both control
groups were matched to SSc patients in
terms of gender, age and educational
status. Data were analysed with SPSS
software.

Results. Compared to control groups,
SSc patients expressed more symptoms
of depression and anxiety, showed less
extraversion and reported more nega-
tive life events. They coped less often
with positive reappraisal, problem
solving, seeking of support and asser-
tiveness, while they sought more often
divine help, and they expressed wish-
ing and denial. Inactive disease was
associated with a lower probability
of reporting depressive symptoms and
negative life events and with a higher
probability of positively reevaluating
a problem. Lung dysfunction, skin in-
volvement, esophageal problems and
oral aperture correlated with psycho-

logical features.
Conclusion. Complications in psy-
chological well-being characterise

patients with SSc. This finding, as well
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as that of psychological characteris-
tics correlating with organic factors, is
an indication for designing supportive
psycho-educational programmes as
complementary therapies.

Introduction

Systemic sclerosis (SSc) is a systemic
autoimmune disease characterised by
vasculopathy, and fibrosis of skin and
internal organs; it affects commonly
individuals between 35 and 65 years of
age, mainly women (1). Vasculopathy
is defined by the presence of Raynaud’s
phenomenon, ischaemic digital ulcers
or gangrene and pulmonary arterial
hypertension. There are two forms of
the disease: limited (1SSc) and diffuse
(dSSc), with the latter having the worst
prognosis mainly due to pulmonary fi-
brosis, renal and heart involvement (2).
Patients with 1SSc present Raynaud’s
phenomenon, which may last for years
until other symptoms of the disease
develop. Overall, the course of the dis-
ease varies showing cutaneous, pulmo-
nary, gastro intenstinal (GI), heart, he-
patic and muscloloskceletal problems,
calcinosis of the skin, esophageal hy-
pomotility, while a proportion of them
develop isolated pulmonary arterial
hypertension. The most usual cause of
death is cardiopulmonary failure (3).
Chronic autoimmune systemic diseases
have been associated with psychologi-
cal difficulties. Depression is a disorder
that occurs in about 4-6% in the general
population and around 5-10% in chron-
ic illnesses. The prevalence of depres-
sion in patients with SSc measured with
different psychometric scales in various
studies, ranges between 17-65% (4).
Symptoms of depression have been as-
sociated with disease severity, years of
education, GI function, functional sta-
tus, coping with stress, pain, body im-
age and neuroticism (5-12). Anxiety
has been related to negative psychologi-
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cal variables such as fear of negative
evaluation from others, lack of attrac-
tiveness (13), maladaptive action, im-
age distorting, hostility, sense of coher-
ence and low acceptance (14), and has
been related to clinical variables such
as lung problems and pain (6).

Positive affect and optimism have
proved to help psychological adjust-
ment of patients with chronic illness
(15), while neuroticism and high levels
of anxiety affect negatively psycho-
social adjustment to disease (16). Pa-
tients with autoimmune systemic dis-
eases such as Sjogren’s and vasculitis
exhibited more demureness, restraint,
compliance and kindliness than healthy
controls (17, 18), while patients with
secondary Raynaud’s phenomenon
have been characterised distant, more in
control of their feelings, and having the
tendency not to seek help when in need
(19). Work published on patients with
rheumatoid arthritis (RA) has shown
that, personality relates to disease pat-
tern (20). Coping strategies such as hu-
mour have been found to be beneficial
for quality of life, but not related to ob-
jective disease severity, like skin thick-
ening, therefore they cannot be constitu-
ents of a therapeutic strategy (21).

In this report we evaluated psychologi-
cal characteristics of consecutive SSc
patients from the largest SSc patient
cohort of Greece in order to examine
depression, anxiety, personality, social
support, coping strategies and pos-
sible inter-correlations with the clini-
cal condition of SSc patients. The aim
of this study was to examine whether
patients’ psychological characteristics
differ from controls and to find inter-
correlations in the psychological field,
which could reveal a psychological
profile as well as to find possible asso-
ciations with disease activity and organ
involvement.

Materials and methods

Patients with systemic sclerosis (n=85)
followed in the systemic autoimmune
disease clinic, Department of Patho-
physiology Medical School National
University of Athens, were recruited.
Patients with rheumatoid arthritis
(n=120) were also recruited from the
same department, to exclude factors

Table I. Socio-demographic variables of SSc, RA patients and healthy controls (HC).

Demographic variables SSc patients ~ RA patients p-value HC p-value
(n=85) (n=120) SSc vs.RA (n=125) SSc vs. HC
Women, n (%) 82 (96 4) 111 (91,2) NS 118 (94 4) NS
Age (years), mean (SD) 53.3 (13.6) 57.2 (12.9) NS 53.8 (14.2) NS
Range 20-82 19-81 21-85
Marital status, n (%)
Married 59 (69.4) 80 (67.2) NS 88 (71.9) NS
Education level, n (%)
Elementary school 25 (29.4) 39 (32.5) NS 38 (30.4) NS
College-university studies 28 (32.9) 35 (29.1) NS 41 (32.8) NS
Time since first diagnosis, 9.2 (7.6) 11.6 (8.8) 0.01 NA NA
mean (SD)
Smoking, n (%)
Yes 10 (11.8) 38 (31.7) 0.001 41 (33.9) 0.000
No 75 (88.2) 82 (68.3) 80 (66.1)
Limited (ISSc), n (%) 28 (32.9%) NA NA NA

Diffuse (dSSc), n (%) 57 (67.1%)

NS: not stated; NA: non applicable.

p-values are based on Mann-Whitney U-test for non-parametric variables.

related to the chronicity of the disease.
Finally, a group of healthy individu-
als (n=125) participated as controls.
They were recruited from the personnel
working at the clinic, as well as their
relatives. Both control groups were
matched to SSc patients in terms of gen-
der, age and educational status. Exclu-
sion criteria of healthy controls were a
family history of systemic autoimmune
diseases and chronic diseases with dis-
ability such as diabetes mellitus type I
not treated properly, respiratory failure,
renal failure, cardiac failure and mental
health issues.

The procedures followed were in ac-
cordance with the standards of the re-
sponsible ethical issues committee of
Laiko University Hospital of Athens,
Greece, that approved the study.
Interviews took place in the outpa-
tient department of the clinic and were
conducted from the researcher, since
a number of patients were disabled.
Demographic characteristics were col-
lected as well as information about
behaviours of smoking and alcohol
use. The main procedure involved ad-
ministration of psychometric scales
and questionnaires, described below.
Patients were classified by disease
subtype (limited and diffuse). Organ
involvement and disease activity were
recorded based on the clinical data of
the same time of the interview.

Disease variables

The diagnosis of systemic sclerosis
was based on the American College of
Rheumatology classification criteria for
definite systemic sclerosis (22). Diffuse
cutaneous involvement was defined as
skin thickening proximal to the elbows
and knees. Limited cutaneous involve-
ment was defined as the presence of skin
thickening only distal to the elbows and
knees or in the face and remained lim-
ited in these areas at least 2 years after
the onset of initial scleroderma related
changes (2). Disease activity was cal-
culated according to the proposed pre-
liminary criteria of the European Scle-
roderma Study group (23).

Major organ involvement was defined
as previously described (3). More spe-
cifically: pulmonary involvement was
defined as bibasilar pulmonary fibrosis
on chest x-ray or crackles plus forced
vital capacity (FVC) <70% of pre-
dicted normal plus forced expiratory
volume in 1 second >70% of predicted
(24). Furthermore, values of total lung
capacity (TLCHe) and carbon monox-
ide diffusing lung capacity (DLCOSB),
which were available in patients’ files
at least once per year, were also record-
ed. Renal involvement was defined as
a serum creatinine level >2.5 mg/dL
on two occasions; creatinine clearance
<45 mL/min on two occasions; or “re-
nal crisis” defined as acute (within 1
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Table II. Frequencies, odds ratios and confidence intervals of psychometric variables in patients and controls.

Variables, n (%) SSc RA HC
n=85 n=120 n=125

OR (95%CI) p-value OR (95%CI) p-value
SSc vs. RA SSc vs. HC

OR (95%CI) p-value
RAvs. HC

EPQ-neuroticism

<7 14 (16.5%) 22 (18.5%) 24 (19.8%) 0.869 (0.41-1.81) 0.797 (0.38-1.64) 1.091 (0.57-2.07)
>7 71 (83.5%) 97 (81.5%) 97 (80.2%) 0.710 0.540 0.791
EPQ-extraversion
<7 16 (18.8%) 9 (7.6%) 7 (5.8%) 2.834 (1.18-6.76)  3.78 (1.48-9.64) 0.75 (0.27-2.08)
>7 69 (81.2%) 110 (92.4%) 114 (94.2%) 0.016 0.003 0.581
CES-D
<16 44 (51.8%) 76 (63.9%) 98 (81%) 0.61 (0.35-1.07) 0.25 (0.13-046) 241 (1.33-4.34)
>16 41 (48.2%) 43 (36.1%) 23 (19%) 0.083 0.000 0.003
HAD-anxiety
<7 35 (41.2%) 45 (37.8%) 75 (62%) 1.15 (0.65-2.03) 042 (024-0.57) 2.68 (1.59-4.51)
>7 50 (58.8%) 74 (62.2%) 46 (38%) 0.628 0.003 0.000
HAD-depression
<7 42 (49.4%) 75 (63%) 97 (80.2%) 0.57 (0.32-1.00) 0.24 (0.13-0.44) 042 (0.23-0.75)
>7 43 (50.6%) 44 (37%) 24 (19.8%) 0.053 0.000 0.003
HAD-total
<14 38 (44.7%) 62 (52.1%) 97 (80.2%) 0.74 (0.42-1.2) 0.20 (0.10-0.3) 0.2 (0.1-04)
>14 47 (55.3%) 57 (47.9%) 24 (19.8%) 0.298 0.000 0.000
LES-negative events
<2 24 (28.2%) 51 (42.9%) 72 (59.5%) 0.52 (0.28-0.95) 0.26 (0.14-048) 0.51 (0.30-0.85)
>2 61 (71.8%) 68( 57.1%) 49 (40.5%) 0.033 0.000 0.010
LES-positive events
<2 68 (80%) 103 (86.6%) 57 (47.1%) 0.62 (0.29-1.31) 44 (2.3-85) 72 (3.8-13.6)
>2 17 (20%) 16 (13.4%) 64 (52.9%) 0.210 0.000 0.000
WoC-positive reappraisal
<2 43 (50.6%) 33 (43.4%) 36 (29.6%) 2.66 (14-4.7) 241 (1.35-430) 1.104 (0.63-1.93)
>2 42 (49.4%) 86 (67.2%) 85 (70.2%) 0.001 0.002 0.729
‘WoC-problem solving
<2 51 (60.0%) 32 (26.9%) 38 (31.4%) 4078 (2.52-7.38) 327 (1.83-5.84) 1.245 (0.712-2.17)
>2 34 (40.0%) 87 (73.1%) 83 (68.6%) 0.000 0.000 0.442
WoC-seek support
<2 38 (44.7%) 43 (36.1%) 44 (36.4%) 142 (0.80-2.52) 141 (0.80-2.49) 1.01 (0.59-1.71)
>2 47 (55.3%) 76 (63.9%) 77 (63.6%) 0.217 0.000 0.97
WoC-wishing
<2 18 (21.2%) 48 (40.3%) 57 (41.1%) 0.39 (0.210-0.751) 0.302 (0.60-0.567) 1.31 (0.79-2.19)
>2 67 (78.8%) 71 (59.7%) 64 (52.9%) 0.004 0.000 0.290

WoC-seek divine

<2 32 (37.6%) 35 (29.4%) 73 (60.3%) 144 (0.80-2.61) 0.397 (0.22-0.70)  3.65 (2.13-6.24)

>2 53 (62.4%) 84 (70.6%) 48 (39.7%) 0.217 0.001 0.000
WoC-resignation

<2 43 (50.6%) 43 (36.1%) 57 (47.1%) 1.81 (1.02-3.18) 1.150 (0.66-2.00) 1.57 (0.939-2.64)

>2 42 (49.4%) 76 (63.9%) 64 (52.9%) 0.039 0.623 0.085
‘WoC-denial

<2 42 (49.4%) 66 (55.5%) 82 (67.8%) 0.78 (0.44-1.37) 0.465 (0.262-0.822) 1.68 (0.99-2.85)

>2 43 (50.6%) 53 (44.5%) 39 (32.2%) 0.39 0.008 0.050
WoC-assertiveness

<2 71 (83.5%) 89 (74.8%) 77 (63.6%) 1.709 (0.84-3.46) 2.89 (1.4-5.73) 0.59 (0.33-1.02)

>2 14 (16.5%) 30 (25.2%) 44 (36.4%) 0.135 0.002 0.61

p-values are based on chi-square tests for categorical variables.

week) rise of diastolic blood pressure
>110 mm Hg associated with haema-
turia, proteinuria, papilloedema, or
microangiopathic haemolytic anaemia,
which required emergency measures

(e.g. emergency admission, antihyper-
tensive drugs), or which was fatal.

Esophageal involvement was defined
as the appearance of two or more of the
following for >3 months: dysphagia,

S-39

odynophagia, intermittent heartburn,
and alleviation of the above symptoms
with omeprazole, histamine-2 recep-
tor antagonists, or cisapride. Cardiac
involvement was defined as major
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conduction disturbances, ventricular
arrhythmia, heart failure, or persistent
(>2 months) moderate-to-large peri-
cardial effusion detected by echocar-
diography. Isolated pulmonary arterial
hypertension detected by ultrasonogra-
phy in the absence of interstitial lung
disease was recorded. Total skin score
(TSS) evaluated according to modi-
fied Rodnan skin scoring system (25),
and oral aperture were reported. The
diagnosis for rheumatoid arthritis con-
trol group was based on the American
College of Rheumatology 1987 revised
criteria for the classification of rheu-
matoid arthritis (26).

Psychological scales and
questionnaires

A battery of psychometric scales was
used to assess the psychological char-
acteristics of participants.

The Centre of Epidemiological Stud-
ies of Depression (CES-D) is a 20-item
questionnaire that measures depressive
symptomatology. The occurrence of each
depressive symptom is rated on a Lickert
scale of 0-3 (‘rarely or none of the time’
to ‘all of the time”), and total score ranges
from O to 60. A scoring above 16 denotes
possible depression (27).

The Hospital Anxiety and Depression
scale (HAD) assesses symptoms of
anxiety (generalised anxiety) and de-
pression (anhedonia). The HAD scale
is a 14 item questionnaire, with 7 items
for anxiety and 7 for depression, with
each item rating on a four point (0-3)
scale. Possible scores range from O to
21 for each subscale. A score >7 for
either subscale is being suggestive of
possible symptomatology and a score
of 11 or higher indicates probable
‘caseness’. The sum of the two sub-
scales gives the score of emotional dis-
tress (0—42). A score above 21 is con-
sidered a possible case (28).

The Eysenck Personality Question-
naire (EPQ) is an 84-item scale, which
explores personality types. The ques-
tionnaire is divided in three dimen-
sions: extraversion, neuroticism and
psychoticism. It involves a fourth di-
mension measuring lie, used to ensure
the reliability of participants and will
not be included in the results of the
study. The responses of the question-

Table ITI. Psychological characteristics of SSc patients and their relation to disease activity

and organ involvement.

Psychological variables Disease activity p-value OR (95%CI)
n (%) No Yes
Depression (Ces-d)
<16 31 (36.5) 13 (15.3) 0.029  2.761 (1.131-6.739)
>16 19 (22.4) 22 (259)
Negative life events (LES)
<2 19 (224) 539 0.026  3.677 (1.217-11.110)
>2 31 (36.5) 30 (35.3)
Positive reappraisal (WoC)
<2 20 (23.5) 23 (27.1) 0.028  0.348 (0.142-0.854)
>2 30 (35.3) 12 (14.1)
Lung fibrosis
No Yes
Depression (HAD)
<7 24 (28.2) 17 (20) 0.05 2471 (1.031-5.919)
>7 16 (18.8) 28 (32.9)
Positive reappraisal (WoC)
<2 15 (17.6) 28 (32.9) 0.03 0.364 (0.151-0.858)
>2 25 (29.4) 17 (20)
PAH
No Yes
Depression (Ces-d)
<16 29 (34.1) 15 (17.6) 0.03 2.729 (1.132-6.581)
>16 17 (20) 24 (28.2)
Positive reappraisal (WoC)
<2 18 (21.2) 25 (29.4) 0.03 0.360 (0.149-0.870)
>2 28 (32.9) 14 (16.5)
Esophageal hypomotility
No Yes
Resignation (WoC)
<2 19 (22.4) 24 (28.2) 0.037 2903 (1.121-7.518)
>2 28 (32.9) 57 (67.1)

p-values are based on chi-square tests for categorical variables.

naire are constructed on a yes/no scale.
Each dimension gives a separate scor-
ing ranging from 0-21 and is catego-
rised as follows: 0—6=low, 7—13=me-
dian, 14-21=high (29).

Short form of Social Support (SSq) is a
6-item questionnaire, which consists of
two parts: the number of persons that
provide support to each participant (min.
0, max. 9) and the level of satisfaction
from that support, measured on a six-
point scale (1-6). The concluding counts
represent the mean number of persons
that provide support and the mean scor-
ing of the level of satisfaction (30).

The Life Experiences Survey (LES) as-
sesses positive and negative life chang-
es with 49 items, considered “major
changes”, and allows for individualised
ratings of the impacts of events on a
scale ranging from -3 for the negatively
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evaluated events to +3 for the positively
evaluated events. Summing the nega-
tive events gives the total number of
negative changes and summing the pos-
itive events gives the total number of
positive changes, respectively. The final
evaluation consists of six parts: scoring
of negative events, scoring of positive
events, the count of negative and the
count of positive events and a total scor-
ing, and total count of events (31).
Ways of Coping (WoC) is a 38-item
questionnaire that measures eight cop-
ing strategies: positive reappraisal,
problem solving, seek of social sup-
port, wishing, seek of divine, resigna-
tion, denial and assertiveness. Items
are scored on a 4-point scale (0-3).
There are no cut-off scores and the fi-
nal scoring is evaluated by an experi-
enced psychologist (32).
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Fig. 1. Spearman’s rho correlations in SSc patients between depression CES-D, total skin score (A) and FVC (B) and depression HAD, total skin score (C)

and FVC (D).

All tests and scales used have been pre-
viously validated for the Greek popula-
tion.

Statistics

Statistical analysis was performed using
SPSS software and statistical signifi-
cance was indicated by p-value <0.05.
Descriptive statistics were used to des-
ignate demographic data; chi-square
(x?) tests were used to reveal signifi-
cant differences between patients and
controls. Probabilities of psychological
features were calculated with odds ra-
tios (ORs) and their corresponding 95%
confidence intervals (CIs). Associa-
tions between patient’s psychological
characteristics and clinical outcomes
were measured using ORs and their
corresponding 95%Cls for categorical
variables and Spearman’s rank correla-

tion coefficient for non-categorical vari-
ables.

Results

The socio-demographic variables of
patients and controls are presented in
Table I. Of the 85 SSc patients the ma-
jority were female (96.4%) with a mean
age of 53.3 years and mean disease du-
ration 8.9 years at the time of the inter-
view. Nearly two-thirds of them were
married, while 29.3% of them had el-
ementary school education. Cases and
controls were matched in terms of age,
gender, marital and educational status,
although RA patients had longer dis-
ease duration.

Statistical analysis showed that SSc
patients as compared to HCs express
less often extraversion, and more often
depression, anxiety and emotional dis-
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tress; in addition they report more nega-
tive and less positive life events com-
pared to healthy controls. Regarding to
coping strategies, patients with SSc use
less often positive reappraisal, problem
solving, seeking of support and show
less assertiveness, while they seek more
often divine help and they use wishing
and denial. Odds ratios and their cor-
responding confidence intervals for all
psychological characteristics are shown
in Table II. Patients have a 2.8 time-fold
higher probability of being less extra-
verted than HCs, 2.66 time-fold higher
probability of using less positive reap-
praisal and 4.07 time-fold of using less
problem solving.

In an effort to find out whether psycho-
logical characteristics of SSc patients
were non-specific, simply related to
the chronicity of their disease, an at-
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tempt was undertaken to compare the
prevalence of their psychometric vari-
ables with that of RA patients (Table
IT). Odds ratios and their corresponding
confidence intervals revealed that SSc
patients have a 3.7 time-fold higher

probability of being less extraverted
than RA controls, a 4.4 time-fold higher
probability of mentioning less positive
events, 2.41 time-fold of using less
positive reappraisal, 3.27 time-fold of
using less problem solving and 2.89
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time-fold higher probability of express-
ing less assertiveness.

Significant correlations using chi-
square tests between clinical variables
and psychometric variables for SSc
patients are depicted in Table III. Inac-
tive disease is associated with less de-
pressive symptomatology, and a lower
probability of reporting negative events
in the preceding year and a higher prob-
ability of using positive reappraisal to
cope. Patients with lung fibrosis have
a higher probability of presenting with
depressive symptomatology and using
less positive reappraisal to cope. When
patients suffered from esophageal hy-
pomotility, they had a 2.9 time-fold
higher probability of using resignation
to cope with stress.

Spearman’s rho correlations showed
that depression (CES-D and HAD-
depression subscale) correlated with
total skin score and FVC (Fig. 1), and
positive reappraisal correlated with
TLCHe, DLCOSB and oral aperture
(Fig. 2). Psychological inter-correla-
tions are presented in Table IV.

Discussion

The present study aimed to identify
dispositional characteristics, psycho-
pathology and environmental factors,
associated to scleroderma. In addition,
an effort was undertaken to compare
SSc patients with healthy individuals
and patients with RA in terms of the
above characteristics.

The role of those variables in illness
progression and mortality has been
studied for patients with coronary
heart disease, cancer and autoimmune
diseases showing an important role of
those psychological factors in affecting
illness, by various pathways (17, 19,
33, 34). In autoimmune diseases psy-
chopathological symptoms, personality
characteristics and environmental fac-
tors may affect the progress of illness
(17-20, 35, 36).

As depicted by the present study, pa-
tients with SSc expressed more often
depressive symptoms than controls. It
could be assumed that severe physi-
cal disability of this disease may cause
more psychological burden. However,
when SSc patients were compared to
RA patients, the frequency of depres-
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Table I'V. Spearman’s rho intercorrelations of psychometric variables for SSc patients.

Variables, rho, p value

Depression (Ces-d)  Emotional distress Neuroticism Extraversion Positive reappraisal
Education -0.255,0.01 NS NS NS NS
Anxiety 0.476,0.00 0.753,0.00 0.376,0.00 NS NS
Depression (HAD) 0.893,0.00 0.881,0.00 0.372,0.00 -0.253,0.02 -0.333,0.00
Emotional distress (HAD total) 0.844,0.00 NS 0.423,0.00 NS -0.252,0.02
Neuroticism 0.448,0.00 0.423,0.00 NS NS NS
Extraversion -0.275,0.01 NS NS NS 0.341,0.00
Social support number of supports NS -0.245,0.00 NS NS NS
Social support satisfaction -0.285,0.00 -0.285,0.00 NS NS 0.291,0.00
Negative life events 0.332,0.00 0.341,0.00 0.266,0.01 NS NS
Positive life events NS NS NS 0.353,0.00 NS
Positive reappraisal -0.311,0.00 -0.252,0.02 NS 0.341,0.00 NS
Problem solving NS NS NS 0.297,0.00 0.559,0.00
Seek of social support -0.293,0.00 NS NS NS 0.400, 0.00
Assertiveness NS NS NS 0.222,0.04 NS

NS: not stated.

sion was of marginal significance, im-
plying that chronic illness itself causes
depressive symptoms in any case. The
frequency of anxiety related symptoms
was significantly higher in SSc patients
than in HCs. Symptoms of depression
and anxiety in SSc patients have been
previously reported (5, 10-12), and
have been linked with organic com-
ponents of the disease as well as other
psychological variables (4, 7, 8, 14).
Depressive symptomatology is expect-
ed to interact with disease (33); thus,
depression, in this study, was found to
correlate with lung fibrosis, total skin
score and disease activity. Lower edu-
cation level correlated with depressive
symptomatology, as shown in a previ-
ous work (9). In addition, depressive
symptomatology was positively cor-
related with the degree of neuroticism
and negatively with the degree of ex-
traversion. Finally, lower satisfaction
of social support also associated with
depression levels.

Patients with SSc were characterised
by lower degree of extraversion as
compared with control groups. Low
extraversion — or introversion — is
characterised by more subjective out-
look, tendency to self-control, quiet-
ness, inhibition, lethargy, tendency to
follow the lead of others (29, 37). Our
findings suggest that extraversion was
related to coping strategies of positive
reappraisal, problem solving and as-
sertiveness; thus persons characterised

by introversion use less those coping
strategies. These findings are consistent
with literature reports that extraversion
predicts better psychological adjust-
ment to disease, probably through prob-
lem solving, social support and cogni-
tive restructuring (37, 38). Likewise,
neuroticism has been linked to coping
strategies of wishful thinking and with-
drawal, which are thought as less flex-
ible (37). Neuroticism has been shown
to predict negative life events such as
divorce and financial loss (38). Despite
the fact than SSc patients did not reach
overall higher neuroticism scores, they
were found to use more wishing, seek-
ing of divine help, and denial of the
problem. Positive reappraisal was re-
peatedly associated with clinical out-
comes, a finding implying that patients
with more disability cannot reappraise
their problems in a positive way. Resig-
nation was associated with esophageal
hypomotility, probably reflecting the
severity of the clinical condition.

SSc patients mentioned more negative
events in the preceding year, and less
positive and they reported to obtain
less social support from their surround-
ings. Negative life events were associ-
ated with disease activity, either imply-
ing that worsening of the disease was
an indicator of negative occurrences,
or, that a negative affect influenced a
patient’s perspective. Those findings
supplement the negative affect depic-
tion of SSc patients (6,9, 16).
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No gender differences were found,
probably due to women preponder-
ance. A study on gender association
with psychological features and clini-
cal symptoms in SSc patients showed
no significant differences in depression
and anxiety scores between males and
females (39). Similarly, other studies
report no gender differences in psycho-
logical features (4, 8, 10, 14). Only ap-
pearance issues, because of the disease
deformity, affect to a greater extent
women than men (13, 5).

There are certain limitations in this
study: since we attempt to study psy-
chological characteristics, a bigger
sample would help to generate more
valid conclusions. Still, one should be
very careful when drawing conclusions
involving psychological and personal-
ity traits, as they are highly dispersed
in the population. The above data con-
tribute to the research on psychological
characteristics of patients with SSc and
strengthen the notion that psychologi-
cal profile has a continuous interaction
with organic disease. Further research
including patients with systemic scle-
rosis would help to reveal probable
psychological mechanisms.
Psychological characteristics and their
inter-correlations motivate people to
use certain ways of coping more or less
effectively to adjust to chronic disease.
As regards the relations between per-
sonality, coping and health, it seems
that personality could be associated to
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pathogenesis and could influence the
selection of coping, which in turn in-
fluences the outcomes, and may impact
the response to illness (33, 37), or be
harmful itself (40). Thus, extraversion
is associated with better physical and
mental health, whereas neuroticism is
associated to poorer health, although
the pathway of the link is not clear
(41). Adjustment to disease is crucial
for quality of life (15, 16), though it is
questionable if it can alter the severity
of disease (21). Psychological findings
can be viewed as guiding essentials
for clinicians to help patients improve
their quality of life.

Conclusion

SSc patients differ from healthy and
disease controls in terms of higher
depressive and anxious symptomatol-
ogy, less extraverted personality type,
experiencing more negative events and
usage of coping styles that could be
described as less adaptive. Depressive
symptomatology and coping styles of
SSc patients are associated with dis-
ease activity and lung problems. The
above data underline the necessity of
psychological support in this popula-
tion either from their social surround-
ings or by community supportive pro-
grammes.
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