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Abstract
Background: Systemic sclerosis (SSc) is a �brotic disease. Assessment of body image could be central in
optimizing care. Yet, data are scarce. The main objective was to assess perception of aesthetic
impairment using a visual aesthetic scale (AES) in patients with SSc compared to healthy subjects.
Secondary objectives were to assess associations between perception of aesthetic impairment and
standardized questionnaires for aesthetic impairment as well as clinical, psychological/quality of life,
and functional parameters of SSc.

Methods: This study evaluated and compared perception of aesthetic impairment in two populations:
patients with SSc, in a referral center at Lille Hospital, France, and healthy controls.

Results: This study included 88 patients (69 [78.4%] women) with a median age of 52 years and 88
controls (49 [55.7%] women) with a median age of 45 years. Perception of aesthetic impairment
assessed using the AES was poorer in patients than in controls (3.7 ± 0.3 vs 2.8 ± 0.3, p=0.028), with
statistical correlation with ASWAP. Patients with anxiety or depressive symptoms had signi�cantly higher
AES scores.

Conclusion: The AES appears to be an ease of use tool to evaluate body image. Correlations found with
psychological and quality of life parameters re�ect the importance of these parameters for body image
evaluation and its complex assessment.

Trials registration: NCT03271320

Introduction
Systemic scleroderma (SSc) is a �brotic autoimmune disease that mainly affects women between the
ages of 40 and 60 with a prevalence in the general population estimated at between 50 to 200 cases per
million (1). Fibrosis involvement of the skin is more or less extensive, characterizing “limited” or “diffuse”
SSc, respectively. SSc patients can present with internal organ involvement and organs such as lungs,
heart, joints, digestive system or kidneys may be affected, with high morbidity/mortality (2). Skin
involvement is assessed by the modi�ed Rodnan skin score (mRSS), which re�ects the severity of the
disease and is a useful monitoring tool for the clinician (3). Skin involvement is also represented by
Raynaud’s phenomenon (95% of cases) (2), sclerodactyly, telangiectasia (4), calcinosis (5), or
pigmentation disorders (6). Facial involvement is characteristic with a possible loss of expression lines,
loss of nasolabial fold and accentuation of perioral wrinkles, as well as wasting of temporal muscles and
neck muscles. Management of these facial modi�cations includes CO2 laser techniques with a grade 4
level of evidence (7) or plastic surgery (8). To date, there is no curative treatment for the pathology.
Obviously, skin involvement and especially facial localization of the disease can modify body image, with
various consequences.
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The body image concept is de�ned as a mental image, describing both the physical and psychological
personality that a person forges both by him- or herself and through others. Body image is not only
aesthetic impairment. In studies assessing body image, the purpose is to objectively “measure” it through
physical parameters, but also through psychic parameters (9). These interactions become more complex
in the case of a pathology modifying a person’s physical appearance. In such cases, patients more
frequently and intricately report negative emotions (such as anxiety), negative thought mechanisms
(such as excessive fear of pejorative evaluation), a negative self-concept (associating low self-esteem
and negative self-image), and negative behaviors (such as social avoidance) (10). These considerations
should be taken into account when evaluating body image of patients suffering from a chronic disease
that can lead to profound changes in physical appearance, as is the case with SSc.

Benrud-Larson et al. (11) found a positive correlation between depressive symptoms and aesthetic
impairment for patients with SSc assessed by the SWAP (Satisfaction With Appearance Scale) (12), an
aesthetic impact questionnaire validated for a burn-injured population but not for patients with SSc.
Correlations were signi�cant between age, high SWAP scores (indicating dissatisfaction with self-image),
and depressive symptoms. Kwakkenbos et al. (13) reported that fear of disease progression and low
appearance self-esteem correlated with depression and appeared to be anxiety factors for patients with
SSc. The prevalence of anxiety during SSc is correlated with digital ulcers (14). In the study by Amin et al.
(15), changes in facial appearance were found to be correlated with both the Derriford Appearance Scale-
24 (DAS24), an aesthetic questionnaire not speci�c to SSc and with the score on the Hospital Anxiety and
depression Scale (HADS). Out of 303 patients with SSc, 76% considered telangiectasia and 73%
considered thin lips anxiogenic (16).

A meta-analysis by Thombs et al. (17) summarized the prevalence of depression in patients with SSc, as
assessed in eight studies in various countries using different scales (BDI (Beck Depression Inventory),
MADRS (Montgomery-Asberg Depression Rating Scale), CES-D (Center for Epidemiologic Studies-
Depression Scale), HADS (Hospital Anxiety and Depression Scale), and DSSI/sAD (Delusions-Symptoms-
States Inventory/states of Anxiety and Depression)). They all converged, however, towards a high
prevalence of depressive symptoms during SSc; 46–65% with the BDI questionnaire, higher than in a
population with severe burns (18), and 38% with the HADS questionnaire, higher than in other chronic
in�ammatory rheumatisms such as rheumatoid arthritis (11–17%) (19,20).

Assessment of body image is crucially important in order to optimize patient care (21)(22) for patients
with SSc. Nguyen et al. (23) investigated anxiety/depressive symptoms as main objective and quality of
life, and aesthetic impairment as secondary objectives in SSc patients. The aesthetic evaluation scale
(AES) used was a scale rated from 0 (no aesthetic impact) to 10 (maximum perception of aesthetic
impairment). Heinberg et al. (24) worked on the validation of an aesthetic impact assessment
questionnaire for patients with SSc. This is how the Adapted Satisfaction With Appearance (ASWAP)
scale, resulting from the SWAP questionnaire, came to be evaluated showing internal consistency and
temporal stability and strong evidence for the reliability without being used. There is no study, to our
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knowledge, which evaluates perception of aesthetic impairment as primary endpoint for patients with
SSc.

The main objective of our study was to assess perception of aesthetic impairment in patients with SSc
compared to a control group of healthy subjects using the AES of Nguyen et al. (23). Secondary
objectives were: to assess associations between perception of aesthetic impairment, evaluated using the
AES, and standardized questionnaires for the assessment of aesthetic impact (including the ASWAP
scale (24)) and to evaluate associations with clinical, biological, psychological, and functional
parameters of SSc.

Methods
Patients and procedures

The “Sclero-esthet” study is a descriptive single-center epidemiological study that was performed in the
Department of Internal Medicine, National Referral Center for systemic diseases and rare autoimmune
diseases at Lille University Hospital, France, in 2017. Cases were consecutive patients with SSc seen in
consultation or in scheduled hospitalization. Controls were healthy persons accompanying non-
scleroderma patients. All consecutive participants were included, after oral and written information,
according to their eligibility and after signing their informed consent. The promoter submitted an
authorization request to the French National Agency for Medicines and Health Products Safety and
obtained the favorable opinion of the ethics committee (Personal Protection Committee [CPP]) before the
start of the research, in accordance with article L1121-4 of the French Public Health Code (registration
number 2016 A0073546). The study is registered in Clinical Trials under number NCT03271320.

All participants had to be aged between 18 and 65 years. To be eligible for the study, patients had to have
SSc meeting the ACR-EULAR 2013 criteria, regardless of severity. Patients with any of the following
connective tissue diseases were not included: rheumatoid arthritis (25), Sjögren syndrome (26), systemic
lupus erythematosus (27), Sharp syndrome (28). Controls with any connectivite tissue disease were not
included. For all participants, any history of serious psychiatric pathology leading to hospitalizations in a
psychiatric ward was considered a non-inclusion criterion, as was any reported acquired (e.g. burn) or
congenital aesthetic malformation.

For all patients and controls included in the study, the following data were collected: demographic
information (age, sex, number of children, tobacco use, level of education), current treatments, family
history and lifestyle (marital status, occupation). For patients, an overall assessment of SSc was
performed, which included the following: year of onset of Raynaud’s phenomenon; year of the �rst
manifestation of SSc other than Raynaud’s phenomenon; treatment for SSc; skin involvement: modi�ed
Rodnan skin score (mRss), calcinosis, telangiectasia, skin ulcers; Medsger score; European Scleroderma
Activity (EUSTAR) score; cardiopulmonary and digestive involvement.

Measures:
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All participants completed the following self-administered questionnaires.

1. Evaluation of aesthetic impairment:

The overall assessment of the perception of aesthetic impairment was, for both cases and controls,
quanti�ed by the AES, a semi-quantitative scale ranging from 0 to 10 (the value 10 corresponding to
a maximum alteration in their perception of aesthetic impairment) (23) worded as “Please rate what
you consider to be the alteration in your aesthetic appearance by drawing a vertical line on the
following scale”.

The ASWAP (Adapted Satisfaction With Appearance) scale questionnaire (24), divided into two parts:
an individual’s perception of each area of their body (8 items), and the social impact caused by their
self-image (7 items). Scores range between 0 and 90, with the highest values indicating maximum
dissatisfaction. For the purposes of this study, the questionnaire was translated into French and then
validated using a process of back-translation into English until the two versions matched.

The DAS59 (Derriford Appearance Scale-59) questionnaire (29), comprising an overall assessment of
appearance and an assessment focusing on physical discomfort reported by the subject. The
questionnaire explores the following dimensions: General self-consciousness of appearance (GSC),
Social self-consciousness of appearance (SCL), Sexual and bodily self-consciousness of
appearance (SBSC), Negative self-concept (NSC), Facial self-consciousness of appearance (FSC),
and Full-scale (FS). Scores for each category range from 0 to 5, higher values re�ecting maximum
discomfort.

The MBSRQ (Multidimensional Body-Self Relations Questionnaire) (30), comprising 34 items divided
into the following subcategories: satisfaction with appearance, importance given to appearance,
satisfaction with areas of the body, concerns about being overweight, self-classi�cation of one’s
weight. This questionnaire (31) is an indicator of the subject’s investment in their appearance, high
values re�ecting an individual’s satisfaction with their self-image.

2. Anxiodepressive symptoms were assessed using the HADS (Hospital Anxiety and Depression Scale)
questionnaire (32), comprising 14 items rated from 0 to 3. These items are equally divided into two
categories: anxiety symptoms and depressive symptoms. For each category, a total score over 7 (33)
indicates the presence of that category of symptoms.

3. Self-esteem was assessed using the Rosenberg Self-Esteem questionnaire, comprising 10 items
assessing either a negative or a positive view of oneself. Scores are between 10 and 40; values
below 30 indicate low self-esteem (34).

4. Quality of life was assessed using:

The HAQ (Health Assessment Questionnaire) (35), assessing overall functional capacities across eight
categories domains (clothing, body care; getting up; feeding; walking; hygiene; catching; grasping; others
activities). The rating for each of the 8 categories is that corresponding to the highest score for the
questions in that category. The score thus obtained is between 0 and 3. The functional index is the sum
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of the ratings of the various categories divided by the number of categories assessed; the highest scores
indicate maximum disability. The sHAQ has speci�c questions to evaluate the functional impact linked to
symptoms of SSc (36).

The SF36 (36-item short-form health survey) (37), evaluating 8 dimensions: physical functioning,
physical limitation, physical pain, general health, vitality, social functioning, emotional limitation, mental
health. Each dimension is rated from 0 to 100, with high values indicating a better health status.

Statistical analysis

Results were expressed as mean (standard deviation) or as median (interquartile range [IQR]) for
quantitative variables, and number (percentage) for categorical variables. The normality of distribution
was assessed graphically and using the Shapiro-Wilk test.

Comparisons between cases and controls were performed using the Mann-Whitney U test for quantitative
or ordinal variables and the Chi-squared test (or Fisher’s exact test when cell frequencies <5) for
categorical variables. Comparisons were further adjusted for age and sex using analysis covariance (on
rank-transformed data with non-Gaussian distribution) for quantitative variables and multiple logistic
regression analysis for binary variables.

Statistical associations were performed using Pearson’s correlation test or Spearman’s rank correlation
test (in cases of non-Gaussian distribution) for quantitative or ordinal variables and with the Mann-
Whitney U test for categorical variables.

Associations and comparisons made are summarized in Figure 1.

Statistical testing was done at the two-tailed α level of 0.05. Data were analyzed using SAS software,
Version 9.4 (SAS Institute, Cary, NC). We estimated the common standard deviation to be 3 at the AES
between cases and controls. Under these conditions, with a power of 90% and an alpha risk of 5%, we
recruited 88 patients and 88 controls.  

Results
Between January and October 2017, 88 patients (69 (78.4%) women) with a median age of 52 years (43
to 59) were included, along with 88 controls (49 (55.7%) women) with a median age of 45 (32 to 55).
Among the controls, 7 (8%) were being followed up in the hospital’s psychiatry department (but without
hospitalization) (4 (4.5%) for depression, 1 (1.1%) for a bipolar disorder and 2 (2.3%) for burnout); 2
(2.3%) had psoriasis, one (1.1%) had been operated for breast cancer, one (1.1%) for bariatric surgery and
one (1.1%) for plastic surgery of the abdomen. Main characteristics of cases and controls are shown in
Table 1. Cases were older, less often men, and less often in professional activity than controls. A
signi�cant difference in smoking status was also found, with cases being less often current smokers and
more often former smokers than controls. Clinical characteristics of cases are summarized in Table 2.
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Table 1 Main characteristics of cases (SSc patients) and controls

Characteristics Cases

(n=88)

Controls

(n=88)

P-Value

Demographics      

Age, years 52 (43 to 59) 45 (32 to 55) 0.001

Men 19/88 (21.6) 39/88 (44.3) 0.001

Civil status      

1 child or more 67/86 (77.9) 60/88 (68.2) 0.15

Couple 66/86 (76.7) 66/88 (75.0) 0.79

Smoking status      

Smoker

Former smoker

Non-smoker

15/88 (17.1)

25/88 (28.4)

48/88 (54.5)

22/87 (25.3)

12/87 (13.8)

53/87 (60.9)

0.047

 

 

Professional status      

Professionally active

On sick leave

Disabled

Retired

Inactive

41/88 (46.6)

7/88 (7.9)

15/88 (17.0)

13/88 (14.8)

12/88 (13.6)

75/88 (85.2)

1/88 (1.1)

2/88 (2.3)

8/88 (9.1)

2/88 (2.3)

<0.001

 

 

 

 

 

Among those professionally active: Employees

24/41 (58.5) 40/75 (53.3) 0.59

Values are no./No (%) or median (interquartile range)

Table 2 Clinical characteristics of cases
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Variable SSc patients (n=88)

No. years since diagnosis Less than 5 years 22/86 (25.6)

Between 5 and 10 years 27/86 (31.4)

More than 10 years 37/86 (43.0)

Raynaud’s phenomenon 86/86 (100)

Type of SSc Limited cutaneous 56/86 (65.1)

Diffuse 25/86 (29.1)

Sine scleroderma 5/86 (5.8)

Mean mRSS Limited SSc 3 (2 to 6)

Diffuse SSc 8 (5 to 11)

Calcinosis 12/82 (14.6)

Digital ulcers 24/83 (28.9)

Telangiectasias 58/84 (69.0)

Lip wrinkles 59/88 (67.0)

Average vertical inter-incisor measurement (mm) 42.3 ± 11.1

Medsger score1 4 (2 to 5)

EUSTAR score2 0.5 (0.5 to 1)

1 6 missing values, 2 5 missing values, 3 1 missing value.

Comparisons between cases and controls

All participant completed the entire questionnaire without missing data. As shown in Table 3, concerning
the main objective of the study, SSc patients had a higher AES score than controls (3.7 ± 0.3 vs 2.8 ± 0.3,
p=0.028 after adjustment for age and sex). Quality of life, anxiety/depressive symptoms, and self-esteem
also differed between cases by comparison to controls. Sixty-two (70.5%) cases experienced physical
discomfort, which for 31 (50%) patients concerned the face, for 17 (27.4%) the hands, and for 14 (22.6%)
areas potentially not visible to others. Regarding quality of life assessment, cases presented poorer
quality of life than controls, with all dimensions except social functioning and emotional well-being
differing signi�cantly between the two groups. Self-esteem was considered pathological in 44.2% of
cases, compared to 23.9% in controls (p=0.027 after adjustment for age and sex).
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Table 3 Comparison of aesthetic assessment, quality of life, anxiety/depressive symptoms, and self-
esteem analysis between cases and controls

Outcomes SSc cases
(n=88)

Controls
(n=88)

P Value 1/2

AES 3.7 ± 0.3 2.8 ± 0.3 0.003 / 0.028

Quality of life      

HAQ scores 0.4 ±0.05 0.04 ±0.05 <0.001 / <0.001

SF36 questionnaire scores3      

Physical functioning 68.2 ±3.0 86.8 ±2.7 <0.001 <0.001

Role limitations due to physical health 65.5 ±3.3 80.2 ±2.9 <0.001 / 0.001

Pain 53.7 ±2.2 59.9 ±1.9 0.019 / 0.035

General health 49.0 ±2.0 65.1 ±1.8 <0.001 <0.001

Energy 53.6 ±2.4 64.4 ±2.1 <0.001 / 0.001

Social functioning 76.9 ±2.9 75.9 ±2.6 0.34 / 0.92

Role limitations due to emotional
problems

70.9 ±3.1 81.8 ±2.8 <0.001 / 0.011

Emotional well-being 62.7 ±2.5 66.7 ±2.3 0.07 / 0.24

SF36 PHYSICAL SCORE 59.1 ±2.0 72.9 ±1.8 <0.001 <0.001

SF36 MENTAL SCORE 66.0 ±2.4 72.2 ±2.1 0.005 / 0.055

Anxiety and depressive symptoms      

HADS anxious symptoms 51/86 (59.3%) 36/88 (40.9%) 0.015 / 0.26

HADS depressive symptoms 23/86 (26.7%) 9/88 (10.2%) 0.005 / 0.021

Self-esteem (Rosenberg)      

Pathological 38/86 (44.2%) 21/88 (23.9%) 0.005 / 0.027

1 Unadjusted P-values; 2 Age-sex-adjusted P-values. 3 3 missing values in SSc cases.

Values are no./No (%) or mean ± standard deviation, median (interquartile range) with mean± standard
deviation adjusted.

Association of AES and other scoring evaluation in cases
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We found a signi�cant positive correlation between AES scores and ASWAP (r=0.55), as well as with the
DAS59 questionnaire (r=0.30). Regarding the dimensions evaluated by DAS59, the strongest correlation
was found for general self-consciousness of appearance (r=0.37). However, no correlation was found
between AES scores and the MBRSQ questionnaire; only a weak negative correlation was found with
satisfaction with areas of the body (r=-0.26). AES score were also positively associated with both
presence of anxiety symptoms and presence of depressive symptoms (Table 4).

Table 4 Association of AES with other evaluations (aesthetic evaluation, anxiety/depressive symptoms,
self-esteem) in SSc cases
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  Values Correlation with

AES (r)

P-
Value

Esthetic evaluation      

ASWAP 38.9 ±
17.5

0.55 <.0001

DAS59      

Full-Scale (FS) 1.6 ± 0.6 0.30 0.005

General self-consciousness of appearance (GSC) 1.5 ± 0.8 0.37 0.0005

Social self-consciousness of appearance (SCL) 1.0 ± 0.7 0.18 0.09

Sexual and bodily self-consciousness of appearance
(SBSC)

1.3 ± 0.8 0.18 0.11

Negative self-concept (NSC) 1.9 ± 0.7 0.20 0.06

Facial self-consciousness of appearance (FSC) 1.4 ± 1.1 0.15 0.17

MBSRQ    

Satisfaction with appearance 3.0 ± 0.7 - 0.10 0.35

Importance given to appearance 3.6 ± 0.6 0.10 0.33

Satisfaction with areas of the body 2.8 ± 0.7 - 0.26 0.016

Concerns about being overweight 2.6 ± 0.8 0.20 0.06

Self-classi�cation of one’s weight 3.3 ± 0.9 - 0.06 0.59

  Values Median AES score
(IQR)

P-
Value

Anxiety/depressive symptoms      

Anxious symptoms:    Yes 51/86
(59.3)

5.0 (2.5 to 6.5) 0.002

                                            No 35/86
(40.7)

2.2 (0.5 to 4.0)

Depressive symptoms:   Yes 23/86
(26.7)

5.0 (2.5 to 6.9) 0.029

                                                 No 63/86
(73.3)

3.0 (1.0 to 5.5)

Self-esteem (Rosenberg)      
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Pathological: Yes 48/86
(55.8)

3.0 (1.1 – 5.2) 0.20

                           No 38/86
(44.2)

4.5 (2.0 – 6.0)

Values are descriptive parameters of evaluation other than AES scores; mean ± SD, median (IQR) or
no./No.(%) are reported.

Association of AES scores and clinical characteristics of SSc

A statistically signi�cant difference was found between the AES scores of patients with perioral radiated
wrinkles and those without (respectively, median [IQR]: 4.5 [2.5 to 6] and 2.2 [1 to 5], p =0.045), as well as
between patients with pitting scars and those without (respectively, median [IQR]: 5 [3.5 to 7] and 3 [1 to
5.85], p=0.027) (data not shown). There was a statistical tendency for a difference between the AES
scores of patients with telangiectasias and those without (p=0.053). There was no difference in the
distribution of AES scores between patients with the limited cutaneous form and those with the diffuse
form of SSc nor was there an association with the mRSS. We did not �nd a signi�cant association
between AES scores and the following: other clinical characteristics of SSc: calcinosis, ulcers, vertical
interincisor measurement; the Medsger score; the EUSTAR score; and visceral lesions related to SSc
(cardiopulmonary, digestive impairment).

Discussion
SSc is a chronic autoimmune disease resulting in �brosis of the dermis, which induces visible and
palpable modi�cation of the skin. We assessed perception of these physical changes using the AES,
which was the primary endpoint of the study. Using this scale, we showed that SSc patients presented a
greater perception of aesthetic impairment than controls. Results at the AES were correlated with results
at the ASWAP, a speci�c questionnaire not yet used in literature for the evaluation of aesthetic impairment
in SSc. The AES results were correlated with symptoms of anxiety and depression. Patients presented
poorer quality of life than controls. AES then appeared as an ease tool to evaluate body image for
patients with SSc and not only perception of aesthetic impairment.

Body image is not limited to a mental body image and must also take into account cognitive, and
behavioral dimensions (38). This is how Thompson (39) de�ned methodological strategies in body-
image studies, insisting on the choice of general versus speci�c questionnaires as well as on the
components that should be evaluated. This is how we chose the following three questionnaires: the
DAS59 for its mixed assessment, both global and focused on a physical complex; the ASWAP for its
speci�city with SSc, and the MBSRQ for assessing an individual’s investment in their appearance.

The AES is a rapid and ease assessment tool for measuring aesthetic impairment associated with SSc.
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The results of ASWAP questionnaire, the only aesthetic evaluation questionnaire speci�c to SSc, were
correlated with those of the AES. Even though this questionnaire has already been validated in the
literature (24), it has, as far as we are aware, never been used. The AES was correlated with the overall
“Full scale” score of the DAS59, one of the benchmark tests for evaluating aesthetic impairment.
Evaluation of the discomfort felt by patients revealed essentially discomfort of the face and hands, with a
description compatible with dermatological lesions of SSc (“red spots on face, swollen hands, wrinkles
around the lips”). However, DAS59 questions on the Assessment of Investment in Facial Aesthetics (FSC)
were not signi�cantly correlated with the AES. This could be explained by the fact that questions in this
category relate to elements not adapted to the patient’s experience in the case of SSc (29), with questions
on propositions such as: “you are unable to change your hair style or you avoid having wet hair”.

The AES correlates with visible signs of SSc.

The presence of radiated folds was correlated with the results of the AES. This suggests that visible
damage could be the most disturbing for patients, tying in with the body image concept as de�ned in the
literature with others’ approval concerns predicting body concerns (40). Although not quanti�able,
physical complexes reported in the DAS59 were also visible signs, namely damage to face and hands.
The AES was used in a study to evaluate the aesthetic impact of digital ulcers; patients with digital ulcers
had higher scores than patients without (41). We did not �nd a correlation between clinical signs of the
disease (calcinosis, telangiectasias, MRSS score) and the AES. Yet, the prevalence of these complications
was quite low and our study may have lacked the power to �nd a signi�cant correlation. Likewise,
disease activity scores or internal organ involvement did not correlate with AES, suggesting that visceral
involvement does not deeply impact body image.

Correlations with psychological parameters makes the AES an ease tool to evaluate body image.

In 2014, Nguyen et al. (23) evaluated the aesthetic impact in patients with SSc using the same scale, but
without a control group. The median score in their study was 5 (3–7), a value close to that of our study,
namely 3.9 (1.55-6). Their study focused on the evaluation of anxiety/depressive symptoms in patients
with SSc; aesthetic evaluation was therefore secondary but still allowed them to reveal a previously
unknown aspect of management of the disease. Perception of aesthetic alteration appears not only to be
linked to visible aspects of the disease but is also underpinned by notions including a psychological
aspect relating to the image of self-returned to society. Thus, it was important to assess
anxiety/depressive symptoms and self-esteem. Prevalence of depressive symptoms, as assessed by the
HADS score, was signi�cantly higher in cases than in controls, with values comparable to those in the
literature (42). We did not �nd differences in anxiety symptoms between the two groups. The prevalence
of anxiety symptoms found in controls in our study was higher than that reported in the general
population (43), possibly explained by hospital recruitment (44). Psychological impairment during SSc
therefore does not seem marginal in self-image assessment. Thombs et al. (18) showed in a severe burns
population that self-image contributed to depressive symptoms years after the trauma caused by the
accident and despite surgical management. As SSc is a chronic disease, the in�uence of depression on
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body image and its reciprocity is more complex to de�ne, due to the slow progression of the disease. A
follow-up over time of anxiety and depression in patients with SSc could provide some answers.

The image of oneself, when it is related to physical identity, is therefore assimilated to the image that our
body sends back to us and to the interpretation that we make of it. Psychologically, it is related to self-
esteem, which depends on the degree of cohesion between aspirations and reality at a given time. In our
study, SSc cases had lower self-esteem than controls. It has already been shown that there is a strong
link between self-esteem, acceptance of the disease and coping in people with SSc (45)(46). Van
Lankveld et al. (45) also found that “active” coping-type, that is to say, problem-oriented coping methods,
was ssociated with improved self-esteem in patients with SSc (46). It would be interesting to evaluate
strategies developed by patients in our study to adapt to aesthetic changes induced by the disease. Van
Lankveld et al. (45) also looked at cognitive capacities of patients with SSc, and in particular the
processes by which an individual acquires awareness of a disease; they found that a better acceptance
of the disease was related to better self-esteem. This �nding could explain the lack of correlation in our
study between the scores on the Rosenberg self-Esteem questionnaire and the results on the AES. We
therefore see the importance of interlocking cognitive processes and strategies developed by an
individual faced with changes in their appearance.

As these processes are also in�uenced by the patient’s environment, patients had higher scores than
healthy subjects on the HAQ questionnaire. This re�ects the physical limitations induced by the disease,
as shown in the study of Poole et al. (47). In our study, the physical limitations of SSc cases, as
measured by the HAQ questionnaire, were statistically signi�cant compared to controls. These
limitations, impacting quality of life, introduce the notion of “disabling disease”, which can give rise to a
situation of disability (48). However, aesthetic impairment in connection with a chronic pathology such as
SSc is not yet recognized as an aesthetic disability, although it meets the de�nition.

Our study has limitations. It was a single-center study, based on voluntary participation, thus introducing
a potential bias in self-selection of cases or controls. This risk was partly controlled by exclusion of
participants with acquired or congenital aesthetic defects or a history of serious psychiatric disorders
leading to hospitalization. In addition, hospital recruitment of patients and controls created a possible
admission bias. This can lead to an overestimation of parameters, in particular anxiety/depressive
symptoms. The number of subjects included (176 in total) is a su�ciently representative sample of the
two populations. The systematic comparison with the control group is the main strength of this study,
allowing us to analyze correlations between the parameters evaluated. Older age and higher proportion of
males among controls may introduce a bias in body image evaluation which was partially remove with
statistical adjustment. In our study, we evaluated all parameters at a given time, which did not allow us to
analyze the questionnaires’ sensitivity to change. Prospective longitudinal studies are needed to assess
causal links between aesthetic impact during SSc and psychological aspects, especially since body
image is generally not very resistant to change (49). The choice of questionnaires can also be discussed.
Indeed, the HADS questionnaire and the Rosenberg Self-Esteem Questionnaire are aimed at screening for
psychological disorders. They cannot replace structured interviews by a specialist in the analysis of the
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disorder. However, our data on anxiety and depressive symptoms in patients with SSc remain
superimposable on the prevalence reported in the literature. Our results could usefully be enriched by
additional tests such as patient’s coping strategies and personality traits (45).

Conclusion
Perception of aesthetic impairment assessed using the AES was poorer in patients than healthy
individuals. AES appeared to be a good evaluator of body image in patients with SSc, re�ecting
dissatisfaction linked to psychological, social, and functional dimensions. AES could thus become a tool
to be used during clinical assessment to better meet the needs of patients, both physically and through
individualized psychological care.
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Figure 1

Representation of intra-group correlations and inter-group analysis. Side arrows indicate statistical
correlations made. Horizontal arrows indicate comparisons made between cases and controls.


