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Original article

Health-related quality of life in patients with systemic
sclerosis: evolution over time and main determinants

Nina M. van Leeuwen1, Jacopo Ciaffi2, Sophie I. E. Liem1, Tom W. J. Huizinga1

and Jeska K. de Vries-Bouwstra1

Abstract

Objectives. In SSc patients, disease specific determinants that influence health-related quality of life (HRQoL)

over time have not been described. We aim to, in patients with SSc, (i) evaluate if and how HRQoL changes over

time, and (ii) assess how different SSc domains and functional impairments contribute to changes in HRQoL over

time.

Methods. All SSc patients from the Leiden SSc cohort were included; patients with disease duration <24 months

were classified as incident cases. HRQoL was assessed prospectively on an annual basis using the EQ-5D and the

SF36. To assess baseline associations between clinical characteristics and HRQoL, linear regressions were per-

formed. To identify possible associations between SSc characteristics and HRQoL change over time, linear mixed

models were performed in both incident and prevalent cases.

Results. In total, 492 SSc patients were included (n¼ 202 incident cases), with a median follow-up duration of

3.4 years. At baseline, presence of organ involvement was independently associated with a worse SF36 physical

component score and lower EQ-5D score. Over time, gastrointestinal symptoms, Raynaud and digital ulcers were

independently associated with deterioration of HRQoL in both incident and prevalent cases. In prevalent cases, pul-

monary arterial hypertension (PAH) was associated with a decrease in HRQoL over time. Worse functioning as

measured by six-min walking distance, mouth-opening, finger-to-palm distance and grip-strength contributed sig-

nificantly to deterioration of HRQoL over time.

Conclusion. In SSc, key clinical burdens that contribute to worsening of HRQoL over time include digital ulcers,

Raynaud and gastrointestinal involvement. In addition, PAH is a significant burden in prevalent disease.

Key words: systemic sclerosis, quality of life, impairment, organ involvement

Introduction

SSc is a complex connective tissue disease character-

ized by deregulation of the immune system,

vasculopathy and excessive collagen deposition leading

to fibrosis of the skin and internal organs [1]. SSc is a

heterogeneous disease, in which multiple manifestations

are associated with considerable morbidity and mortality

[2]. Two major clinical subtypes, namely, limited cutane-

ous (lcSSc) and diffuse cutaneous SSc (dcSSc), can be

recognized according to the extent of skin involvement

[3]. Given its severe and systemic character, health-

related quality of life (HRQoL) is significantly affected in

SSc patients both compared with the general popula-

tion, and to patients with other rheumatic diseases or

chronic conditions [4–6].

Rheumatology key messages

. In SSc, Raynaud symptoms, digital ulcers and gastro-intestinal complications have the largest impact on quality

of life.

. Of functional assessments, worsening of mouth-opening, six-minute walk test and hand-function contribute

to decreasing quality of life.

. In patients with longstanding disease, pulmonary arterial hypertension contributes to a decrease in

health-related quality of life over time.
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HRQoL is a patient reported outcome that includes

domains related to physical, mental, emotional and so-

cial functioning. It focuses on the impact that health sta-

tus has on quality of life. Several tools are available to

evaluate HRQoL in SSc patients. Some are specific for

distinct organ systems or manifestations, while others

are generic and can be applied to SSc and to a broad

spectrum of rheumatic and non-rheumatic diseases.

Among the generic indices, the Short Form-36 (SF36)

and the EuroQol Five-Dimensional descriptive system

(EQ-5D) are widely used given their reliability and con-

struct validity [7, 8]. The SF36 is a multidimensional

questionnaire evaluating both physical and mental func-

tioning. The EQ-5D is simple, quickly completed, and

provides a multidimensional description of HRQoL.

However, because the EQ-5D contains only a few ques-

tions, it could be considered simplistic and not capable

of fully assessing individuals’ HRQoL. These patient-

reported outcomes are frequently included as secondary

endpoints in randomized trials, highlighting the import-

ance of addressing HRQoL indices when the efficacy of

novel therapies is investigated [9].

Previous studies have evaluated SSc-related HRQoL

cross-sectionally [9–12]. Pain, dyspnea, digital ulcers

(DU), RP and gastrointestinal (GI) manifestations have

been shown to have a negative influence on HRQoL [9–

12]. Most of the available evidence originates from stud-

ies with cross-sectional designs and focuses on one

clinical characteristic. Other studies evaluated data from

randomized controlled trials with a relatively short re-

assessment period [12–14]. Due to the chronic nature of

SSc, it is of additional importance to assess which

disease manifestations have largest impact on disease-

related HRQoL longitudinally [4]. This is of additional

importance for design of therapeutic trials where mani-

festations with the highest clinical burden should be

taken into account. Therefore, using both the SF36 and

EQ-5D, we evaluated the main determinants of HRQoL

in a monocentric unselected cohort of SSc patients with

prospective and longitudinal data available. First, we

evaluated which factors are associated with HRQoL at

first evaluation. Second, and as the main purpose of our

study, we evaluated if and how HRQoL changes over

time and how different SSc manifestations impact on

HRQoL over time.

Methods

Study design and patients

For the current study, all SSc patients followed at the

Leiden University Medical Center (LUMC) from the on-

going, prospective, observational SSc cohort were

included (time period 2009–2019). Patients with disease

duration <24 months were classified as incident cases.

Patients had to fulfill the criteria of the ACR/EULAR

2013 for SSc [15] and had to have a clinical diagnosis of

SSc. All patients undergo annual evaluation in the

LUMC and clinical, laboratory, and imaging variables are

systematically recorded in the research database; the

Combined Care in SSc (CCISS, approved by the local

Ethics Committee P09.003/SH/sh in Leiden) registry

[16]. Questionnaires are collected on an annual basis.

The cohort study is designed in accordance with the

ethical principles of the Declaration of Helsinki. All

patients gave written informed consent.

Health-related quality of life assessment

The Dutch version of the SF36 was used. Eight areas

are covered in this questionnaire including: physical

function, physical role, bodily pain, general health, vital-

ity, social function, emotional role and mental health.

The score ranges from 0 (poor health status) to 100

(good health status). Evidently, scores can be summar-

ized in two global scores: the physical component score

(PCS) and the mental component score (MCS) [17].

The EQ-5D is a generic tool consisting of five ques-

tions on mobility, self-care, usual activities, pain/discom-

fort and anxiety/depression, with three potential answers

(1¼no problem, 2¼moderate problem, 3¼ severe prob-

lem) for each item. A sum utility score is calculated

using nation-specific algorithms [18]. The Dutch tariff

[19] was applied in the present study. Results vary from

�0.59 to 1. Negative scores indicate a patient’s percep-

tion of a health status worse than death, while a score

of 1 means perfect health. The second part of the ques-

tionnaire consists of a single visual analogue scale (VAS)

through which patients are asked to rate their health of

the day from 0 to 100. Higher values represent better

health [20].

Patient characteristics and independent variables

For organ involvement, the following definitions were

applied: DU were recorded as present when there was

clear visible tissue breakdown. Both ischaemic and

mechanical (results of microtrauma and increased skin

tension) ulcers were included in this definition. Interstitial

lung disease (ILD) was defined based on the combin-

ation of forced vital capacity (FVC) <70% and evidence

for ILD on high-resolution computed tomography

(HRCT). An experienced radiologist evaluated the HRCT

for ground glass opacifications, reticulations and honey-

combing. Pulmonary arterial hypertension (PAH) was

defined as a mean pulmonary arterial pressure (mPAP)

�25 mmHg at rest as assessed by right heart catheter-

ization (RHC); including presence of pre-capillary PH,

defined by a pulmonary capillary wedge pressure

(PCWP) �15 mmHg and a pulmonary vascular resist-

ance (PVR) >3 Wood units (WU) on RHC. All patients

with suspicion for PAH were referred for RHC. To evalu-

ate myocardial involvement, we used a modified

Medsger score. The Medsger scale mainly relies on the

left ventricular ejection fraction (LVEF) for determination

of myocardial involvement [21]. However, the use of this

parameter alone could lead to an underestimation of

presence of myocardial involvement. Therefore, we used

a combined value where patients had to have at least

Health-related quality of life in systemic sclerosis
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two of the following: arrhythmias (>2% ventricular or

supraventricular arrhythmia, atrial fibrillation), conduction

problems, decreased LVEF <54%, diastolic or systolic

dysfunction, pericarditis or pericardial effusion. Myositis

was defined based on a combination of creatine kinase

(CK) measurements, proximal muscle weakness, if avail-

able, histology. Presence of gastrointestinal (GI) involve-

ment was defined based on the composite of severe GI

symptoms according to the University of California Los

Angeles GI tract (UCLA-GIT) questionnaire and/or the

presence of gastric antral vascular ectasia (GAVE), and/

or faecal incontinence, and/or weight loss and/or >10%

or parenteral nutrition [22, 23]. As the Dutch version of

the UCLA-GIT was translated and validated in 2012, we

do have some missing questionnaires in patients enter-

ing the cohort before 2012; baseline n¼ 143 missing (of

492), n¼ 74 missing (of 387) at 1 year follow-up, n¼26

missing (of 298) at 2 year follow-up.

In addition to specific organ dysfunction, the impact

of functional assessments on HRQoL was evaluated.

For this, handgrip strength measured in kilograms by a

handheld dynamometer [24], finger range of motion

measured by the standard finger-to-palm (FTP) method

[25] (full fist closure was recorded as zero), mouth-

opening measured by the maximal interincisal distance

[26], and the six-min walking distance were evaluated in

relation to HRQoL [27].

As sensitivity analyses, we evaluated the association

between the Health Assessment Questionnaire (HAQ),

and the SSc specific version Scleroderma HAQ (SHAQ)

and HRQoL measured by the EQ-5D and SF36. The

HAQ comprises 20 items divided into eight domains,

with a final composite score ranging from 0 (no disabil-

ity) to 3 (maximal disability). The sHAQ evaluates five

additional domains (scored on a 0–100 VAS) assessing

disability induced by SSc specific symptoms, including

DU, RP, lung complaints, gastrointestinal symptoms and

disease severity [28].

The SHAQ, SF36 and EQ-5D are frequently used to

evaluate HRQoL in SSc. The SHAQ has been extensive-

ly validated in SSc [7, 8], and is designed to measure

functional ability or disability in SSc. It is quickly com-

pleted by the patients; however, by definition, it does

not investigate the psychological aspect of HRQoL [7].

The SF36 and EQ-5D include both physical and mental

aspects of HRQoL.

Statistical analyses

Descriptive statistics were used to summarize baseline

demographic and clinical characteristics of the included

patients. Continuous variables are presented as mean

(S.D.) or median [interquartile range (IQR)] and categoric-

al variables are presented as counts and percentages.

The association between HRQoL based on the EQ-5D

or SF36 (dependent variable) and the independent varia-

bles (organ involvement and functional performance)

were expressed as the beta (b) and the S.E., or as a

P-value (considered significant when <0.05). The UCLA

GIT questionnaire was collected on an annual basis

since 2012, for the missing numbers we used next ob-

servation carried backward. Univariable and multivari-

able linear regression models were constructed for both

incident and prevalent cases, and the following con-

founders were fixed in the multivariable model: age,

smoking, socio-economic status (defined as

International Standard Classification of Education crite-

ria), cardiopulmonary comorbidities and disease dur-

ation. Additional relevant variables based in univariable

analyses were also included. Global curves for our out-

comes over time were evaluated for both the incident

and the prevalent cases. Linear mixed-effect models

were used to assess changes in HRQoL score (MCS,

PCS and EQ-5D) over the observation time, to control

for repeated measurements, and to identify SSc charac-

teristics associating with change in HRQoL during

follow-up. The mixed models were separately performed

in the incident and prevalent cases to adjust for the dif-

ferent disease durations. Time and risk factors were

fixed effects in the analyses. All models included ran-

dom intercept and slope to account for the longitudinal

aspect of the data, and a compound symmetry correl-

ation matrix was used. We selected the most fitting

variance-covariance structure with the aid of the

Akaike’s score. The continuous predictors were mean

centered to help interpreting the coefficients. The beta

coefficient for each of individual independent variables

of interest can be used to compare the strength of the

effect of each variable on the dependent variable. For

every 1-unit change in the predictor variable (independ-

ent), the outcome variable (dependent) will change by

the beta coefficient value. Based on the number of tests

performed, we corrected for multiple testing using the

Bonferroni method. Statistical analyses were performed

on SPSS version 26.

Results

Patient group

In total, 492 patients with SSc were included. Mean age

was 55 years, 79% of the patients were female, and

24% had dcSSc. At baseline, median duration since first

non-Raynaud symptom was 3 years. Of the 492 included

patients, 202 patients could be included in the incident

cohort (disease duration since non-Raynaud

<24 months). The baseline characteristics are shown in

Table 1.

Baseline associations with health-related quality of
life (cross-sectional)

The SF36 mean scores of the total group were 62.6 (S.D.

22) on the MCS and 47.7 (S.D. 20) on the PCS, and the

overall mean score on the EQ-5D was 0.66 (SD 0.26).

Patients with diffuse cutaneous SSc (dcSSc), lower edu-

cation level, shorter disease duration and cardiopulmon-

ary comorbidities had worse quality of life as measured

by SF36 and EQ-5D (Supplementary Table S1, available

at Rheumatology online).

Nina M. van Leeuwen et al.
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Of the evaluated organ systems in the incident cases,

mRSS, Raynaud and GI symptoms were identified as inde-

pendent determinants of HRQoL at baseline (Table 2), organ

involvement as a composite variable also independently

associated with the PCS of the SF36 (multivariable b �11.1,

P < 0.001) and with the EQ-5D (multivariable b �0.12,

P < 0.001; Table 2). In the prevalent cases (supplementary

Table S2) only severe GI and Raynaud symptoms were found

as independent determinants of HRQoL. Secondly, we eval-

uated associations between functional assessments and

HRQoL at baseline in which positive associations between

the six-min walk test and the PCS of SF36 (multivariable b
0.02, P ¼ 0.001), MCS (multivariable b 0.02, P ¼ 0.003), and

the EQ-5D (multivariable b 0.13, P¼ 0.001) were identified in

the incident cases (Table 2), these associations were not

found in the prevalent cases (Supplementary Table S2, avail-

able at Rheumatology online).

HRQoL changes over time

Evaluating the MCS, PCS and EQ-5D mean scores over

time (follow-up period: 8 years) we found that the MCS

(b �1.32, P < 0.001) and PCS (b �1.30, P < 0.001)

worsened over time with respectively �1.32 and �1.30

points every year on a scale from 0–100, while the EQ-

5D (b 0.01, P < 0.001) improved over time, although the

extent of change was minimal (Supplementary File Table

S3, available at Rheumatology online). The global curves

of outcomes reflecting HRQoL (MCS, PCS and EQ-5D)

over time for the incident and prevalent are shown in

Fig. 1. Interestingly, incident cases showed worse

HRQoL during the first two years of follow-up, but after

two till three years of follow-up, the curves of the inci-

dent and prevalent cases were quite similar for the SF36

and the EQ-5D.

Clinical characteristics and worsening of quality of
life over time (longitudinal)

To identify SSc patients at risk for worsening of HRQoL,

we assessed factors associating with HRQoL change

over an 8-year follow-up period in both the incident and

prevalent cohort including 1977 measurements for each

of the questionnaires (in total, n¼775 inception cohort,

TABLE 1 Baseline characteristics of the included patients

Total cohort Incident Prevalent

n 5 492 (100%) n 5 202 (41%) n 5 290 (59%)

Female, n (%) 390 (79) 153 (76) 237 (82)
Age, mean (S.D.) 55 (14) 53 (14) 57 (14)

High education, n (%) 101 (21) 43 (21) 58 (20)
Current smoker, n (%) 79 (16) 30 (15) 49 (17)
Disease duration since NR, median (IQR) 3.2 (0.8–10.3) 0.7 (0.3–1.2) 8 (5–15)

Follow-up duration, median (IQR) 3.4 (2.0–6.2) 3 (1–5) 4 (2–7)
Disease characteristics

Diffuse cutaneous subset, n (%) 118 (24) 51 (25) 67 (23)
Anti-centromere positive, n (%) 194 (39) 81 (40) 113 (39)
Anti-topoisomerase positive, n (%) 116 (24) 55 (27) 61 (21)

Digital Ulcers, n (%) 62 (13) 17 (8) 45 (! 6)
Modified Rodnan Skin score, median (IQR) 4 (0–6) 3 (0–7) 4 (2–6)
Organ involvement

Interstitial lung disease, n (%) 183 (37) 62 (31) 121 (42)
FVC % of pred, mean (S.D.) 97 (23) 97 (25) 98 (21)

DLCO % of pred, mean (S.D.) 64 (24) 65 (28) 63 (22)
Pulmonary arterial hypertension, n (%) 26 (5) 8 (4) 18 (6)
LVEF <54%, n (%) 31 (6) 11 (5) 20 (7)

Renal crisis, n (%) 14 (3) 6 (3) 8 (3)
Severe GI involvement, n (%) 82 (16) 35 (17) 47 (16)

Myositis, n (%) 8 (2) 8 (4) 0 (0)
Functional impairment
Six-minute walk test (m), mean (S.D.) 395 (259) 416 (260) 377 (265)

Mouth opening (mm), mean (S.D.) 31 (37) 26 (45) 33 (35)
Grip strength (kg), mean (S.D.) 13 (36) 11 (39) 16 (31)

Finger-to-palm (cm), mean (S.D.) 9.7 (22) 9 (23) 12 (20)
Medication at baseline
Mycophenolate mofetil, n (%) 19 (4) 7 (4) 12 (4)

Methotrexate, n (%) 68 (14) 27 (13) 41 (14)
Cyclophosphamide, n (%) 11 (2) 9 (5) 2 (1)
Azathioprine, n (%) 14 (3) 6 (3) 8 (3)

Hydroxychloroquine, n(%) 22 (5) 9 (5) 13 (5)

DLCO: diffusing capacity for carbon monoxide; FVC: forced vital capacity; GI: gastrointestinal; IQR: interquartile range;
LVEF: left ventricular ejection fraction; n: number; pred: predicted.

Health-related quality of life in systemic sclerosis
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n¼1202 prevalent cohort). In the multivariable linear

mixed-effect models, Raynaud, GI symptoms and pres-

ence of DU were identified as independent risk factors

for worsening of HRQoL over time in both cohorts

(Table 3). In the incident cohort, also mRSS skin

score and cardiac involvement were identified as risk

factors for worsening of HRQoL over time. PAH was

found to be an important risk factor for worsening of

HRQoL in the prevalent cohort (PCS and EQ-5D). In the

incident cases, Raynaud symptoms were independently

associated with a change in physical (PCS) and general

health status (EQ-5D). The mRSS score was independ-

ently associated with a worsening PCS and EQ-5D

score. GI symptoms were independently associated with

worsening of the PCS and the EQ-5D. Presence of DU

was independently associated with worsening of the

PCS.

To evaluate which functional impairments affect wor-

sening of HRQoL in SSc, we evaluated the six-min walk

test, mouth opening, finger-to-palm and grip strength in

multivariable linear mixed effect models (Table 4). All

functional outcomes were independently associated with

worsening HRQoL over time as measured by compo-

nents of the SF36 in both the incident and the prevalent

cases. Only the fingertip to palm distance showed a sig-

nificant association with worsening of HRQoL as meas-

ured by EQ-5D in both cohorts. The largest difference

between the incident and prevalent cases was observed

in the results for the six-min walk test, which had a

larger impact on HRQoL in the incident patients.

As a sensitivity check to confirm that both SF36 and

EQ-5D measurements capture global disability in SSc,

we evaluated associations between the SHAQ and the

SF36 and EQ-5D. All scores, both cross-sectionally and

over time, showed significant and strong association

with SHAQ (Table 5). Difference between the incident

and prevalent cases were predominantly seen in the

VAS digestive, which only showed a significant associ-

ation with the SF36 in the prevalent cases (Table 5).

Discussion

In this study, we aimed to explore which disease-

specific characteristics are associated with change of

HRQoL in patients with SSc over time. Over time,

HRQoL in SSc slightly worsened, and key clinical bur-

dens determining worsening of HRQoL included DU,

Raynaud and GI involvement. In addition, functional im-

pairment as reflected by worse walking distance, mouth

opening, and hand function, independently impact on

worsening of HRQoL. Some differences were found for

the incident and prevalent cases, where skin score and

six-min walk test had a larger influence on HRQoL in in-

cident cases and PAH had a larger influence on HRQoL

in prevalent cases.

Literature on longitudinal variations of HRQoL in SSc

is scarce. Most published studies have been conducted

on cross-sectional data. Our results on cross-sectional

associations at baseline are largely in line with previous

FIG. 1 Mean scores over time of the EQ-5D and both component scores of the SF35 (MCS: mental component score;

PCS: physical component score) in the incident and prevalent cases
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findings. Indeed, the extent of skin involvement has fre-

quently been identified as one of the factors affecting

HRQoL in SSc. Compared with lcSSc, patients with

dcSSc had poorer HRQoL scores [4, 10, 29] and the de-

gree of skin involvement measured by mRSS had a

negative impact on HRQoL [5]. GI manifestations have

also been studied. Both Franck-Larsson et al. [30] and

Omair and Lee [31] showed that lower GI symptoms,

and especially faecal incontinence, contributed negative-

ly to HRQoL in patients with SSc, while Frantz et al. [9]

revealed how GI complications were significantly associ-

ated with perception of disease severity. Our results are

also in accordance with previous studies showing that

Raynaud Phenomenon is one of the most common

symptoms influencing HRQoL in SSc [32]. Although

hands are frequently involved in SSc and dedicated pro-

grams have been developed to improve hand function

[25], the impact of hand disability on HRQoL has not

been extensively explored. In our study, we show that

functional disability of the hand, measured by finger-to-

palm distance and grip strength, significantly contributed

to worsening of HRQoL over time.

It is important to note that severe GI involvement, and

also RP significantly impact SSc-related HRQoL, both

cross-sectionally and over time, while other disease

manifestations including ILD did not seem to affect the

patient’s perception of HRQoL. As elegantly hypothe-

sized by Frantz et al. [9], caring physicians naturally

focus their attention on life-threatening manifestations.

Consequently, physicians might assume that these life-

threatening manifestations will also considerably impact

HRQoL from the patients’ perspective. Our results indi-

cated that daily life of SSc patients is significantly

affected by relatively less severe, but troublesome and

difficult to control symptoms, including Raynaud’s and

GI complaints.

Strikingly, in the multivariable analyses, presence of

ILD did not impact HRQoL over time, which is the op-

posite of what one might have expected. We can only

speculate about the explanation for this observation. For

example, it is known that not all SSc-ILD patients actu-

ally experience symptoms attributable to ILD. However,

by using a combined definition for presence of ILD,

based on interstitial lung abnormalities on HRCT to-

gether with FVC % of predicted (<70), we aimed to

identify patients with more severe, and clinically relevant

ILD. Interestingly, the pulmonary VAS (of the HAQ) and

the six-min walk test did show an association with

change in SF36 and EQ-5D, indicating that indeed

patients who actually experience dyspnoea do experi-

ence worse quality of life. This observation might indi-

cate that the clinically applied definitions for SSc-ILD

are not completely in line with symptoms as experi-

enced by the patients. Another explanation might be

that SSc-ILD patients are treated more aggressively and

earlier in the disease course which might come to bene-

fit of other disease manifestations as well, and conse-

quently is beneficial for HRQoL [33]. Finally, patients

with SSc-ILD might reflect a study population with moreT
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severe disease. In this subgroup, SSc-HRQol might be

more severely affected from the start and, while over

time, these patients learn to cope with their situation.

Consequently, presence of ILD does not result in more

deterioration of SSc-HRQoL over time.

There are some limitations to our study. The first limi-

tation is intrinsic to the use of patient reported out-

comes, which are self-administered questionnaires that

largely dependent on patients’ perceptions and do not

always reflect disease activity or severity of specific

manifestations in an objective way. However, the used

questionnaires are all validated in SSc [7, 28, 34, 35]. To

confirm construct validity, a sensitivity analysis using

SHAQ was performed that showed highly significant

associations with SF36 and EQ-5D both cross-

sectionally and over time. Second, consensus about the

definition of specific SSc-related organ involvement is

not unanimous among experts, as for example for car-

diac complications. The definitions applied to define

organ involvement have been largely based on the

Medsger scale with adjustments where deemed neces-

sary. Our work has major strengths too: most important-

ly, the longitudinal design. Few studies investigated

determinants of HRQoL evolution over time in SSc

patients. We were able to include patients with up to

8 years of follow-up. Secondly, most published articles

investigate the effect of a specific disease manifestation,

the effect of medication or a selected patients’ group. In

our analyses, we included a heterogeneous and unse-

lected population of 492 SSc patients in which 202 were

incident cases, contributed data had a high rate of com-

pleteness and, in our opinion, we thus provide fairly

generalizable results.

In conclusion, this study provides unique information

about the most important determinants of HRQoL in SSc.

Deeper knowledge of factors significantly influencing not

only HRQoL, but also changes of HRQoL over time, is of

relevance to tailor most appropriate treatment strategies.

Moreover, a thorough understanding of HRQoL determi-

nants may help caring physicians to identify the unmet

needs of SSc patients and the areas where more vigorous

pharmacological or non-pharmacological interventions are

indicated. We confirm previous findings about the impact

of RP, hand function, skin involvement and GI symptoms

on daily life of SSc patients, but we also outline the possi-

bility that these factors may predict further HRQoL deteri-

oration. Our results suggest that major attention should

be paid to GI symptoms, Raynaud and DU as possible

predictors of worsening HRQoL. In addition, in patients

with longstanding disease, PAH is importantly influencing

HRQoL over time.
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