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Abstract

Objectives: The aim of this study was to validate the Patient self-Assessment of Skin Thickness in Upper Limb (PASTUL) questionnaire in SSc
and assess impact of skin involvement on health-related quality of life (HRQol).

Methods: Participants were included in four UK centres. PASTUL specifies a grading of skin at eight sites corresponding to the modified
Rodnan Skin Score (mRSS). Construct validity was assessed by comparing PASTUL scores with mRSS. HRQoL was evaluated with EuroQoL 5
dimension 5 levels (EQ5D5L) and Leeds SSc QoL questionnaires. Additionally, correlation between PASTUL and Scleroderma Skin Patient-
Reported Outcome (SSPRO) was explored. Follow-up was 12 months.

Results: In total, 196 participants were included, mean age was 56.4years (s.0. 13.9), 80.6% female (n=158), mean disease duration
11.9years (s.0. 9.9), 110 (56.1%) had IcSSc and 81 (41.3%) dcSSc. PASTUL and upper limb mRSS were well correlated at baseline, 6 and
12 months [intraclass correlation coefficients (ICC)=0.67, 0.78 and 0.62, P<0.001]. Test-retest reliability was good (ICC=0.83, P<0.001).
There was a stronger correlation between PASTUL and upper limb mRSS in decSSc compared with IcSSc (0.69 vs 0.51, P<0.001). In partici-
pants with early disease (<4 years) PASTUL was moderately correlated with HRQoL (r=0.53, P< 0.001); correlations were weaker in the whole
group. Mean time to do the PASTUL self-assessment was 5.0 min (s.p. 3.7).

Conclusion: PASTUL is a feasible outcome tool that adds to assessments such as SSPRO. Skin thickening is correlated with HRQoL, particu-
larly in early disease.
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Rheumatology key messages

* PASTUL and upper limb mRSS correlate well cross-sectionally and test-retest reliability is good.

* PASTUL correlates with HRQoL (EuroQol VAS and Leeds SSc QolL).

* PASTUL can be used as a complementary outcome measure to skin symptoms measured with SSPRO.

Introduction Rodnan Skin Score (mRSS) [2, 3] and has been found to be

SSc is a rare autoimmune CTD [1]. Skin fibrosis is a central
feature of SSc. However, not much is known about the im-
pact of skin involvement on quality of life, from a patient’s
perspective.

Evaluation of skin involvement is central in clinical prac-
tice. Skin thickness is routinely assessed by the modified

associated with internal organ manifestations and mortality
[4]. Therefore, skin thickness assessed with the mRSS is often
used as an outcome measure in clinical trials [5-7] and is a
valuable tool in routine practice.

Remote consultations were widely implemented in response
to the COVID-19 pandemic [8, 9], and home-monitoring of
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Multicentre validation of PASTUL

disease activity is increasingly explored both for clinical
practice and in decentralized clinical trials. Patient-reported
outcome (PRO) instruments could play a valuable role in re-
mote monitoring.

In a recent pilot study, we explored ways to physically
assess skin in SSc with the Patient self-Assessment of
Skin Thickness in Upper Limb (PASTUL) questionnaire [10].
We demonstrated that using the PASTUL questionnaire is a
feasible and easy approach for evaluation of skin thickness in
SSc patients.

The aim of this study was to further validate the PASTUL
questionnaire in a larger population across different sclero-
derma centres in UK and to specifically investigate the rela-
tion between skin involvement and health-related quality of
life (HRQoL). This is important because meaningful change
in skin severity may be expected to impact on people with
SSc and supports the utility of PASTUL in routine practice
and as a potential outcome measure that could be tested in
future clinical trials that could be both simpler to collect and
more directly linked to feeling and function.

Methods
Study setting and participants

Adult patients with an established diagnosis of SSc fulfilling
the 2013 ACR-EULAR criteria for SSc [11] who were treated
at the Royal Free Hospital London, North Bristol NHS Trust,
Northern Care Alliance NHS Foundation Trust (Salford), and
Leeds Institute of Rheumatic and Musculoskeletal Medicine,
UK, were invited to participate. Only participants at the Royal
Free Hospital London were followed for 12 months to evaluate
sensitivity to change.

Informed consent was obtained from all participants. The
study was approved by the London-Fulham Research Ethics
Committee. Patients received verbal information about the
study and if they agreed to participation they received addi-
tional written information, explaining the aim of the develop-
ment and evaluation of the PASTUL questionnaire and
detailed instructions about skin-assessment with relevant
images. Participants could complete the surveys online using
the electronic data capture platform Castor.

When participants visited the hospital for their appoint-
ment, the mRSS was performed by an experienced rheuma-
tologist or trained research fellow (M.H., J.D.P., V.H.O.,
C.P.D., ED.G., S.C.) after participants completed the ques-
tionnaire themselves and without seeing the self-assessed score.

The PASTUL questionnaire

The PASTUL questionnaire is a simple grading of skin as nor-
mal, mild, moderate or severely thickened at eight sites of
upper limb that correspond to mRSS assessment [2, 10, 12]
(Supplementary Material S1, available at Rheumatology on-
line). To simplify the assessment, we asked participants to
grade the maximum score of an anatomical area. Assessed
grades were converted to an integer scale (0, 1, 2, 3) per area
in order to align the score with the mRSS.

Instructions on self-assessment of skin used in the pilot
study were optimized and discussed with 10 SSc patients in
focus interviews (Supplementary Materials S2 and S3, avail-
able at Rheumatology online).
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Data collection and measures

Demographic and clinical information was collected includ-
ing age, sex, disease subtype and disease duration. The mRSS
was done in participants visiting the hospital for routine
treatment or follow-up. Both the upper limbs (0-24) and
total mRSS (0-51) scores were registered. To align with the
patient assessment, the mRSS was done using the maximum
score at each anatomical area. Daily functioning was assessed
with the validated Scleroderma HAQ Disability Index
(HAQ-DI). HAQ-DI scores ranging from 0 (no disability) to
3 (maximal disability) and six visual analogue scale (VAS)
scores (from 0-100) for the domains pain, gastrointestinal
complaints, breathing, RP, digital ulcers and general limita-
tions [13].

HRQoL was assessed by the Leeds Systemic Sclerosis
Quality of Life Questionnaire (Leeds SSc QoL) and EuroQoL
5 dimension 5 levels (EQSDSL). Leeds SSc QoL is a question-
naire containing of 29 true/not true answers, with an overall
score between 0-29 [14, 15]. EQSDSL consists of five ques-
tions with five level answers which can be summarized in an
overall ‘utility’ score ranging from 0-1, with 0 representing
death and 1 perfect health and a VAS about the overall health
today from 0-100, with O representing the worst general
health one could imagine and 100 the best [16].

Additionally, skin-related quality of life was assessed using
the Scleroderma Skin Patient-Reported Outcome (SSPRO)
questionnaire [17]. This 18-item PRO measure evaluates skin
symptoms in SSc using a 6-point scale (‘not at all’ to ‘very
much’) in four different dimensions: physical effects (5 items),
physical limitations (4 items), emotional effects (6 items) and
social effects (3 items). Correlations were calculated using the
total score and all four subscales.

Participants from Leeds Institute of Rheumatic and
Musculoskeletal Medicine also completed the Cochin Hand
Function Scale (CHFS) [18]. This questionnaire contains 18
questions concerning daily activities, each question being
scored from O (performed without difficulty) to 5 (impossible
to do), with a total score (sum of all questions) ranging from
0 to 90. A total CHFS of 26 and up was regarded as hand
function limitation [19].

All data (mRSS, clinical data and PRO assessments) were
recorded on the same day that PASTUL was performed.

Feasibility and test-retest reliability

Feasibility was evaluated in a subgroup of participants by
scoring relevance (ranging from extremely irrelevant to ex-
tremely relevant), clarity and practical difficulty (ranging
from very difficult to very easy) of the PASTUL on a 5-point
Likert scale. Participants were also asked to report the time
needed to do a self-assessment of their skin (in minutes). This
subgroup also repeated the PASTUL 7-14 days after the first
assessment to determine the test—retest reliability.

Sensitivity to change

Sensitivity to change of the PASTUL questionnaire and the
impact of change of skin thickness on HRQoL was assessed
in the participants at the Royal Free Hospital. Participants
completed the abovementioned questionnaires at inclusion
and after 6 and 12 months. The mRSS was scored at these
timepoints as well. The correlation between a relevant change
in mRSS upper limbs and PASTUL (decrease, stable or corre-
lation) was assessed for the 6months follow-up interval
(baseline and 6 months, and 6 months and 12 months) and
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12 months follow-up using Cohen’s Kappa. A change of >3
in PASTUL and mRSS upper limbs was used to define a rele-
vant change.

Data analysis

Data were analysed using SPSS 25 (IBM, USA). Descriptive
statistics (mean, s.p. or median, Q1, Q3 for continuous nor-
mally or non-normally distributed variables, respectively, and
frequency with percentage for categorical variables) were
used to describe sex, disease subtype, antibody profile and
disease duration (mean, s.p.) for all participants.

Construct validity was evaluated by examining the correla-
tion between the PASTUL and mRSS (upper limbs) using
intraclass correlation coefficients (ICC).

Hypotheses were generated a priori to examine the extent
to which baseline scores (construct validity) of PASTUL were
associated with the upper limb mRSS: PASTUL scores have a
good correlation with upper limb mRSS.

Test—retest reliability was estimated using intraclass corre-
lation coefficient. To evaluate feasibility, mean values were
obtained for relevance, understandability and performance
Likert scores, and completion time. Floor and ceiling effects
for the PASTUL were defined by adopting the conventional
15% threshold for the highest and lowest scores, respectively.

Correlations between PASTUL and PROs—SSPRO, Leeds
SSc¢ HRQoL, EQ5DSL and HAQ-DI—were explored using
Pearson’s or Spearman’s correlation coefficient.

Coefficients were interpreted as follows, for the Pearson’s
correlation coefficient: 0-0.19 = negligible, 0.2-0.39 = weak,
0.4-0.59 =moderate, 0.6-0.79 =strong, 0.8-1.0=very
strong; and for the ICC: <0.5 = poor, 0.5—0.75 = moderate,
0.75-0.9 = good, >0.90 = excellent [20, 21].

Descriptive statistics were used to describe mean change
over time. Sensitivity to change was assessed using the change
of PASTUL score and mRSS score [nominal (>3 points
change, <3 points change or stable)] between baseline, and
6 and 12 months.

Results

Across four centres, 236 patients were invited to participate.
In total, 196 patients completed the questionnaires and were
included for analysis. Mean age was 56.4years (s.n. 13.9),
80.6% female (7=158), mean disease duration 11.9years
(s.p. 9.9), 110 (56.1%) had 1¢SSc and 81 (41.3%) dcSSc.
The mean EuroQol index was 0.61 (0.27), HAQ-DI 2.13
(s.p. 0.68), mean Leeds SS¢c QoL 16.2 (s.n. 8.0) and mean
SSPRO 45.6 (s.0. 27.9). All characteristics are shown
in Table 1.

PASTUL scores

Mean PASTUL score at inclusion was 9.2 (s.n. 5.9). PASTUL
scores differed between disease subtype, mean score in 1cSSc
was 7.7 (s.0. 5.5) and 11.5 (s.0. 5.9) in dcSSc (P < 0.001).
There was no significant correlation between sex, age and
disease duration, and PASTUL score.

There was no floor or ceiling effect. The lowest PASTUL
score 0 was reported by 7.7% (n=15) of respondents, and
1% (n=2) reported the highest possible score (24).

An overview of all correlations between PASTUL and up-
per limb mRSS, SSPRO, EuroQol index, Leeds SSc QoL and
HAQ-DI scores is provided in Table 2.
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Table 1. Patient characteristics

Total N=196
Male sex, 7 (%) 38(19.4)
Age (mean, s.D.) 56.4(13.9)
Disease subset, 7 (%)
1cSSc 110 (56.1)
dcSSc 81 (41.3)
Unknown/undetermined, 7 (%) 5(2.6)
Disease duration, years (mean, s.D.) 11.9 (9.9)
Digital ulcers at inclusion, 7 (%) 74 (37.8)
Auto-antibodies, 7 (%)
ACA 63 (32.1)
ATA 39 (19.9)
ARA 19 (9.7)
Other 47 (24.0)
ANA only 12 (4.6)
No antibodies 9 (4.6)
Unknown 7 (3.6)
Baseline mRSS (mean, s.D.) 8 (8)
EQSDSL index (mean, s.D.) 0.61(0.27)
EQSD VAS (mean, s.D.) 56.8(21.9)
Leeds SSc QoL (mean, s.D.) 16.2 (8.0)
SSPRO total score (mean, s.D.) 45.6 (27.9)
SSPRO subdomains (mean, s.D.)
Physical effects 13.7 (6.7)
Physical limitations 9.8 (8.0)
Emotional effects 16.7 (10.5)
Social effects 5.3(5.5)
HAQ-DI (mean, s.D.) 2.13 (0.68)
HAQ VAS (mean, s.n.)
Overall 46.4 (27.4)
Pain 37.6 (29.9)
Raynaud’s 45.1 (31.3)
Digital ulcers 26.8 (35.0)
Gastrointestinal symptoms 38.6 (35.0)
Respiratory issues 31.3(31.1)

ARA: anti-RNA polymerase III antibodies; ATA: anti-topoisomerase
antibodies; EQSDSL: EuroQoL 5 dimensions 5 levels; HAQ-DI: HAQ
Disability Index; QoL: quality of life; mRSS: Modified Rodnan Skin Score;
SSPRO: Scleroderma Skin Patient-Reported Outcome; VAS: visual
analogue scale.

Construct validity and reliability

Correlations between PASTUL and mRSS total and upper
limbs were strong (r=0.61 and 0.67, P<0.001, respec-
tively). Correlation between PASTUL and mRSS upper limbs
was stronger in deSSc compared with 1¢SSc participants (0.69
vs 0.51) and in participants <50 years of age (0.77 vs 0.58).
ICC between mRSS upper limbs and PASTUL is shown in
Fig. 1, Table 2 and Supplementary Fig. S3, available at
Rbheumatology online.

ICC between PASTUL and mRSS upper limbs was not dif-
ferent in participants without digital ulcers at time of assess-
ment compared with SSc participants with digital ulcers
(r=0.59 vs 0.62).

Test-retest reliability (PASTUL at inclusion and 2 weeks
later) was assessed in 93 participants and demonstrated good
reliability (ICC of 0.83, P < 0.001).

Feasibility

Feasibility was assessed by 110 participants. Participants
scored relevance with a mean score of 3.7 out of 5.0 (s.n.
1.2), clarity of the instructions 4.3 out of 5.0 (s.p. 0.9) and
practicability with 4.1 out of 5.0 (s.p. 0.9). The mean time to
take the PASTUL was 5.0 min (s.D. 3.6).
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Table 2. Correlations of PASTUL with upper limb mRSS, EQ5D5L, Leeds SSc HRQolL, HAQ-DI and SSPRO
Outcome measure Total, N=196 Disease duration <4 years, N=40 dcSSc, N=81
ICC P-value ICC P-value ICC P-value
Upper limb mRSS 0.67 <0.001 0.62 <0.001 0.69 <0.001
Upper limb mRSS at 6 months? 0.78 <0.001 0.80 <0.001 0.68 <0.001
N=68
Upper limb mRSS at 12 months® 0.62 <0.001 0.80 <0.001 0.72 <0.001
N=61
Pearson’s correlation Pearson’s correlation Pearson’s correlation
coefficient coefficient coefficient
EQSDSL index -0.32 <0.001 -0.22 0.254 -0.40 0.003
EQSD VAS -0.20 0.011 -0.60 <0.001 -0.25 0.040
Leeds SSc QoL 0.25 <0.001 0.53 <0.001 0.34 0.003
SSPRO total score 0.17 0.027 0.16 0.330 0.23 0.060
SSPRO subdomains
Physical effects 0.25 <0.001 0.19 0.238 0.25 0.044
Physical limitations 0.06 0.420 -0.10 0.950 0.14 0.215
Emotional effects 0.21 0.006 0.30 0.058 0.23 0.068
Social effects 0.09 0.262 -0.02 0.882 0.28 0.022
HAQ-DI 0.36 <0.001 0.56 <0.001 0.40 <0.001
VAS Overall 0.40 <0.001 0.60 <0.001 0.41 <0.001
VAS Pain 0.25 <0.001 0.47 <0.001 0.33 0.003
VAS Raynaud’s 0.19 0.186 0.60 <0.001 0.14 0.213
VAS Digital ulcers 0.34 <0.001 0.22 0.168 0.30 0.007
VAS GI symptoms -0.02 0.804 -0.01 0.975 -0.05 0.676
VAS Breathlessness 0.22 0.002 0.111 0.496 0.19 0.101

P values <0.05 in bold.
* Compared with PASTUL at 6 months and

12 months. PASTUL: Patient self-Assessment of Skin Thickness in Upper Limb; EQSDSL: EuroQoL 5 dimensions $ levels; GI: gastrointestinal; HAQ-DI:
HAQ Disability Index; QoL: quality of life; ICC: intraclass correlation coefficient; mRSS: modified Rodnan Skin Score; SSPRO: Scleroderma Skin Patient-

Reported Outcome; VAS: visual analogue scale.

Somewhat lower mean scores of practicability were seen in
participants >70 years (3.6, s.n. 1.0, respectively) and in par-
ticipants with digital ulcers (3.7, s.p. 0.9).

CHEFS was assessed in a subgroup of participants (N = 24).
Median CHFS was 13 (IQR 27). Correlation between
PASTUL and upper limb mRSS in participants with self-
reported impaired hand function (CHFS score >26, N=7)
was slightly weaker compared with participants with CHFS
<26 (N=17) (ICC=0.62, P=0.049 and ICC=0.70,
P < 0.001, respectively).

Sensitivity to change

Of the 97 participants included at the Royal Free Hospital
London, 68 participants (70%) completed the 6 months visit
and 43 participants (44%) the 12 months follow-up visit.

At the follow-up intervals of 6 months 19% of participants
(N=17) had a change in mRSS (upper limbs) >3. Change in
PASTUL at 6months interval (baseline to 6 months and
6 months to 12 months follow-up) was not correlated with
6months change in mRSS (upper limbs) (r=0.05,
P=0.479). At 12 months, 24% of participants (N =10) had
a change in mRSS (upper limbs) >3 compared with baseline,
which was not correlated with change in PASTUL (r=0.14,
P =0.236). See cross tabs in Table 3.

Quality of life and other PROs

In our cohort skin thickness measured with PASTUL corre-
lated better with HRQoL outcomes compared with the mRSS
(Supplementary Table S4, available at Rheumatology online).
A stronger correlation was observed between PASTUL and
HRQoL in dcSSc, compared with 1cSSc, and participants

with disease duration <4years compared with participants
with longer disease duration.

There was weak correlation in the total group of partici-
pants between PASTUL and mRSS, and EQS5DSL (r =-0.32,
P=0.003 and r =-0.20, P =0.023, respectively).

There was a moderate correlation between EQSDSL index
and PASTUL in participants with dcSSc (r=-0.40,
P=0.003) and Leeds SS¢c QoL and PASTUL in participants
with early disease (r=0.53, P <0.001).

HAQ-DI correlated weakly (r=0.36, P<0.001) with
PASTUL in the total group, and moderately in participants
with disease duration <4years (r=0.56, P<0.001) and
dcSSc (r=0.40, P<0.001). HAQ-DI was strongly correlated
with HRQoL (EQSDSL r=-0.76, P < 0.001, Leeds SSc QoL
r=0.70, P <0.001). There was only a weak correlation be-
tween HRQoL and skin symptoms reported by the SSPRO
(EQSDSL r=-0.38, P<0.001, Leeds SS¢ QoL r=0.35,
P <0.001).

Discussion

In this multicentre study, self-assessment of skin severity in
SSc by the PASTUL questionnaire was shown to be reliable,
valid and feasible. PASTUL scores showed moderate to
strong correlation with the upper limb mRSS and were asso-
ciated with quality of life in subsets of SSc. This study con-
firms the results of the pilot study reported by our group
during the COVID-19 pandemic [10].

Notably, self-assessed skin thickness was more strongly as-
sociated with HAQ-DI and HRQoL in patients with dcSSc
and those with early disease [22, 23]. In dcSSc patients, skin
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Figure 1. Correlation PASTUL and upper limb mRSS in different groups. PASTUL against upper limb mRSS in (A) total group, (B) dcSSc patients and
(C) patients with disease duration of <4 years. PASTUL: Patient self-Assessment of Skin Thickness in Upper Limb; mRSS: modified Rodnan Skin Score
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Table 3. Cross tabs change in skin thickening measures with PASTUL or upper limb mRSS at (A) 6-month intervals and (B) 12-month follow-up
(A) Change at 6-month interval between PASTUL and mRSS of upper limbs (N = 88)*
Change mRSS upper limbs >3
Decrease Stable Increase
Change PASTUL >3 Decrease 22% (2) 13% (9) 13% (1)
Stable 56% (5) 66% (47) 63% (5)
Increase 22% (2) 21% (15) 25% (2)
(B) Change at 12 months between PASTUL and mRSS of upper limbs (N = 41)®
mRSS upper limbs change >3
Decrease Stable Increase
PASTUL change >3 Decrease 0% 0 12% (4) 00
Stable 75% (3) 58% (18) 83% (5)
Increase 25% (1) 29% (9) 17% (1)

* Cohen’s kappa 0.0 479.
1

5 P=
> Cohen’s kappa 0.14, P =

N
4,
thickening is more extensive compared with 1cSSc patients
and therefore impacts daily life to a larger extent. In early dis-
ease, skin thickening may be the predominant symptom and
skin score is changing more compared with late disease and
could have a larger impact on daily life compared with stable
inactive skin later in the disease trajectory [24-26].

Our study demonstrates that high (self-reported) skin
scores are associated with lower quality of life and greater
limitation in daily functioning, emphasizing the need to ad-
dress the burden of skin thickening in clinical care as well as
the screening and treatment of internal organ involvement.

Interestingly, we observed a better correlation between
PASTUL and HRQoL than between mRSS and HRQoL
measures. PASTUL is a PRO so it may also partly reflect the
impact of skin thickening together with the objective skin
thickness, which may align more with other PROs compared
with the mRSS performed by a physician.

However, the patient instructions to measure skin thick-
ness separate PASTUL from the QoL measures and although
mRSS may be regarded as a more objective measure for
physicians, PASTUL may be a more meaningful outcome
for patients.

We did not find a correlation between SSPRO and
PASTUL, which demonstrates the additional value of a PRO
on skin thickening to SSPRO on skin related symptoms.

Interestingly, we observed differences across subgroups
with regard to PASTUL and upper limb mRSS, correlations
were strong in dcSSc and patients younger than 50 years, but
only moderate in 1cSSc and above 50 years of age. More ex-
tensive skin thickening maybe easier to detect and is more
likely to be assessed similarly by patients and physicians com-
pared with limited thickened skin with more subtle skin
changes or longstanding skin changes that are not notified as
different from normal. The latter was also mentioned by
patients in the interviews (Supplementary Data S2, available
at Rheumatology online). In our study, older age was related
to disease subset and disease duration, so this is not an inde-
pendent determinant of PASTUL performance.

Previous studies have also explored self-assessment of skin
in SSc. One Thai study of 23 patients with dcSSc compared
the mRSS by patients and physicians and reported moderate
correlations at baseline [27]. Participants in this study re-
ceived mRSS training and had a relatively high mRSS (mean

0
0.236. PASTUL: Patient self-Assessment of Skin Thickness in Upper Limb; mRSS: modified Rodnan Skin Score.

23.4, s.p. 8.5). In another study of 131 consecutive patients,
no training was provided to patients and mean mRSS was 3.6
(s.D. 3.9) [28]. In this study the researchers found a modest
correlation between patient and physician assessed skin.
Also, no correlation was found between change in mRSS and
self-assessment, maybe due to the relatively stable and late-
stage patient population, as we observed in our study too.

A strength of PASTUL is the simplified scoring system en-
abling patients to assess their skin without extensive training
and relatively quickly. In our study, most patients, even with
digital ulcers, were able to assess their skin adequately. The
PASTUL questionnaire could therefore be a useful way to in-
volve patients in the evaluation of disease activity and treat-
ment effects, which could promote patient autonomy and
engagement and may also lead to earlier detection of disease
progression in between routine hospital visits. In this way,
PASTUL fits well in the emerging developments in clinical
practice with regard to remote (home) monitoring and tele-
medicine in rheumatology practice [8, 9, 29].

Importantly, older patients reported lower practicability
with PASTUL, which should be taken into account when im-
plementation in clinical practice is considered. The same is
the case for patients with impaired hand function, as the, al-
beit small, subgroup of patients with a higher CHFS showed
slightly weaker correlations between PASTUL and upper
limb mRSS in our study. Our study has several other
strengths and also some limitations. A strength of this study
is the prospective design and involvement of four centres,
resulting in a large sample size. Secondly, patients received
the questionnaire for the skin self-assessment prior to the rou-
tine hospital appointment where the mRSS would be done, to
prevent influence of the clinician’s assessment on the
PASTUL score. In some cases, however, there was a slight de-
lay in completion of the questionnaire, but all clinicians and
researchers were instructed to not share the mRSS with the
participant while they still needed to complete the PASTUL,
ensuring independent assessments. Another strength is that
the included patient population is a realistic reflection of a
real-world cohort. We were, however, not able to demon-
strate sensitivity to change for PASTUL, as the study group
was relatively stable. However, as cross-sectional correlations
at different time points between PASTUL and upper limb
mRSS were well correlated, we believe it will be likely so.
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This needs to be confirmed in intervention studies, and is cur-
rently been done in the ongoing UPSIDE (UPfront autologous
hematopoietic ~ Stem  cell  transplantation  versus
Immunosuppresive medication in early DiffusE cutaneous
systemic sclerosis) trial [30]. The UPSIDE trial is an interven-
tion trial comparing upfront autologous stem cell transplan-
tation with CYC pulse treatment in early dcSSc patients, in
which large change in skin thickness after treatment is
expected, so sensitivity to change of PASTUL can be further
assessed. Furthermore, PASTUL is included in the
HANDSOME cohort study (NCT06133244), which follows
patients with both early diffuse and limited cutaneous dis-
ease, evaluating hand function impairment. In this study im-
pact of hand function impairment on PASTUL performance
will be explored.

In conclusion, we showed that the PASTUL questionnaire
could be a potential approach for patient to self-assess skin
thickness in SSc¢ and provides a useful tool for patient em-
powerment and home monitoring, and may serve as an out-
come measure for clinical trials.
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