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ABSTRACT

Objectives Systemic sclerosis (SSc) presents complex
manifestations that impact disease progression and
quality of life. Despite the burden of gastrointestinal (G)
and nutrition-related symptoms, a lack of consensus is
apparent regarding the appropriate dietary strategies to
support SSc management. The present study aimed to
explore the perspectives of rheumatologists regarding the
importance of nutrition counselling and nutrition-related
patients’ needs.

Methods A cross-sectional study was conducted using
a sample of 74 rheumatologists in Greece. The Views

on Education and Nutrition in Scleroderma (VENUS)
questionnaire was employed. The tool assesses three
domains: demographics, scleroderma management and
nutrition education approaches. Descriptive statistics
summarised the findings, while comparisons and
correlations were performed, where appropriate.

Results Physicians noted that patients with SSc
requested dietary advice for symptom control (58.1%),
improving general nutrition knowledge (32.4%) and
adhering to specialised diets (29.7%). While practitioners
recognised the importance of nutrition in SSc care, they
emphasised the value of structured support, including
face-to-face consultations (51.4%) and the integration

of dietitians into multidisciplinary care teams (40.5%).
Patients frequently sought nutritional advice, especially
regarding reflux management (74.3%), soft-food diet
(47.0%) and less commonly other dietary regimens.
Regarding symptomatology, most rheumatologists reported
pain, digital ulcers and Gl discomfort in over half of their
patients. Most commonly reported Gl symptoms included
reflux (89.2%), bloating (55.4%), heartburn (54.1%) and
dysphagia (52.7%).

Conclusion Patients with SSc experience significant pain
and Gl disturbances and actively seek dietary guidance.
Rheumatologists acknowledge the importance of nutrition
in disease management and highlight the need for
comprehensive multidisciplinary care models involving
dietitians, aiming to improve patient outcomes.

INTRODUCTION
Systemic sclerosis (SSc) is a systemic auto-
immune rheumatic disease that continues

.5 Markos Klonizakis,?
]

to pose significant challenges for clinicians,
while being associated with high mortality
rates." It is characterised by fibrosis of the
skin and lungs, with potential involvement of
other internal organs." Commonly observed
manifestations include digital ulcers, inflam-
mation, fatigue, progressive cardiopulmonary
disease and gastrointestinal (GI) dysfunc-
tion." Approximately 17.6 individuals per
100000 people are affected by SSc, classifying
it as a rare disease”; however, SSc symptoma-
tology and often delayed diagnosis has a grave
effect on patients’ quality of life (QoL).”

GI involvement has been observed in up to
90% of patients with SSc and represents one
of the major contributors to morbidity and
mortality.* Fibrosis, a term denoting scarring
of the tissue, can affect both the upper and
lower GI tract, leading to a wide range of
symptoms. Upper GI manifestations include
dysphagia, gastro-oesophageal reflux disease
and gastroparesis, while lower GI involvement
may cause diarrhoea, constipation and intes-
tinal pseudo-obstruction.” These complica-
tions have been shown to yield a significant
impact on patients’ ability to eat, digest and
absorb nutrients, contributing to malnutri-
tion,® sarcopenia’ and reduced QoL.?

Managing SSc places a significant strain
on healthcare resources due to increased
patient needs and expenses. Individualised
nutritional therapy may serve as a critical
element of comprehensive care.” The Euro-
pean League Against Rheumatism and the
British Society for Rheumatology have both
emphasised the critical role of nutrition in
SSc management.'’ "' In addition to that,
a North American expert panel suggested
incorporating malnutrition screening in SSc,
although this has not yet been implemented
in routine clinical practice.'”” Nevertheless,
clinicians frequently report lack of confidence
and knowledge in providing evidence-based
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Table 1 Characteristics of our sample (n=74)

Variables Characteristics

n (%)

Sex Men/women
Educational level MD/MSc/PhD/other degree

Medical practice site

Practice region
Islands/other

Time spent in scleroderma > 5days/3-4 days/1-2 days/<1day

clinic each week

41 (55.4%)/33 (44.6%)

23 (31.1%)/15 (20.3%)/34 (45.9%)/2
2.7%)

Private practice/Private hospital/Public hospital/University 36 (48.6%)/2 (2.7%)/18 (24.3%)/16
hospital/Military hospital/not specified

Thessaly/Central Greece/Macedonia/Epirus/Peloponnese/ 27 (36.5%)/18 (24.3%)/14 (18.9%)/1

21.6%)/1 (1.4%)/1 (1.4%)

(1.4%)/5 (6.8%)/5 (8.2%)/3 (4.1%)
11 (14.9%)/13 (17.6%)/19 (25.7%)/31
(41.9%)

MD, Medical doctor; MSc, Master of Science; n, number of patients; PhD, Doctor of Philosophy.

nutritional guidance.13 On the other hand, patients with
SSc actively seek information regarding nutrition and
dietary strategies to assist in the management of symp-
toms. Of note, according to research,]4 patients empha-
sise the necessity of personalised nutrition counselling
as an integral part of comprehensive SSc care. A study
conducted in Australian rheumatologists acknowledged
the frequency of GI symptoms and the importance of
providing nutritional advice to the patients.'” Therefore,
the present study aimed to determine the perspectives
of rheumatologists in Greece regarding nutrition and
dietary counselling in SSc.

MATERIALS AND METHODS

Sample recruitment and characteristics

Practicing rheumatologists and rheumatology residents
were recruited online (from October 2024 to May 2025),
contacted through email or scientific associations or
recruited through rheumatology-related congresses. All
registered members of the society were invited to partic-
ipate in the study. A total of 75 responses were collected;
however, the final sample consisted of 74 participants,
since one participant did not provide consent. Table 1
presents the demographic and general characteristics of
the sample.

Questionnaire components

The Views on Education and Nutrition in Scleroderma
(VENUS) questionnaire, developed by Samm et al,'® was
translated into the Greek language and distributed to
rheumatologists. The VENUS questionnaire consists of
13 items, structured into three thematic domains, namely
demographic information, scleroderma management
and methods of providing nutrition education.

The demographics domain includes questions
regarding work setting and time spent treating patients
with scleroderma. We further explored age, gender,
region of practice and educational level of participants.
The second domain focuses on patient management and
symptoms and includes four items. Initially, responders
were asked to indicate how often they observed specific
symptoms (arthritis, contractures, ulcers, pain, GI

issues or other symptoms), using a five-point Likert
scale, ranging from ‘never’ to ‘always’. Additional items
regarded pain site and the nature of GI issues. Further-
more, participants were asked about the frequency of
observed weight loss on a five-point Likert scale and
whether most patients required assistance in cooking. An
open-ended question collected information regarding
the specific type of help each patient required. Finally,
the last question in this domain assessed food-avoiding
strategies or adherence to specific diets as a means to
manage SSc symptoms.

The final domain of the VENUS Questionnaire'
includes five items, focusing on identifying nutrition
education needs of patients with SSc. Rheumatologists
were asked about the specific types of nutrition infor-
mation that patients require, whether dietitian consulta-
tion would be beneficial, and what were the preferred
modes of delivering dietary advice (eg, face-to-face, tele-
phone, written resources). Additional questions regard
the frequency of dietary education, the degree of confi-
dence for studentled dietary advice for their patients
and whether they would find nutrition education benefi-
cial for themselves as medical practitioners.

Translation of the VENUS questionnaire

With permission from the original authors,”” the ques-
tionnaire was translated into the Greek language using
a forward-backward method by a team of three clinical
dietitians and one rheumatologist, to ensure linguistic
accuracy and content relevance. Minor cultural adap-
tations were implemented without altering the original
structure of the questionnaire.

Patient and public involvement
Patients with SSc were not involved in the study. Instead,
their doctors were involved.

Statistical analyses

Descriptive statistics were calculated for all demographic
variables. For continuous variables, mean and standard
deviations (SD) are reported if they are normally distrib-
uted. Otherwise, median and interquartile range (IQR)
are reported. Normality of the data was assessed with the
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Need for nutrition education among patients with systemic sclerosis, according to the clinicians (n=74). Darker

purple bars denote respondent-led percentages (participants), while lighter purple bars denote response-led percentages

(mentions). GP, general practitioner.

Shapiro-Wilk test. Categorical data are presented with
counts (n) and percentages (%). Mann-Whitney U or
tests were applied—wherever appropriate—to compare
differences between male and female practitioners. For
the purposes of the statistical analysis, only the structured,
predefined questions of the questionnaire were included.
Open-ended questions were not analysed quantitatively;
instead, responses were reported descriptively. Associa-
tions between age and binary outcomes were examined
using t-tests when normality assumptions were met. Asso-
ciations between age and ordinal/nominal variables
were assessed with the Kruskal-Wallis test and Spearman’s
correlation, where appropriate. Statistical analyses were
performed using the R Studio (V.4.3.2 (2023-10-31), R
Foundation for Statistical Computing, Vienna, Austria).
A pvalue<0.05 was considered as statistically significant.

RESULTS

Need for nutrition education

The majority of rheumatologists recognised the neces-
sity of patient education on matters regarding nutri-
tion. When asked about key areas that patients require
nutrition information, rheumatologists acknowledged
managing nutrition-related scleroderma symptoms
(58.1%), general food/nutrition knowledge (32.4%)
and information on adhering to special diets (29.7%)
(figure 1A). Other identified areas included the role and
efficacy of micronutrient supplementation, probiotics
and hypercaloric diets. Additionally, a high proportion of
medical practitioners (95.9%) considered dietary consul-
tation as beneficial for their patients. Preferred modes
of dietary education included face-to-face dietitian
consultation (51.4%) and dietitians in general practice
settings, as part of a multidisciplinary SSc management
team (40.5%) (figure 1B). Other suggested means of
delivering nutrition education to the patients included
information offered through Rheumatology Societies,
patient support groups and multidisciplinary meetings
with gastroenterologists, dietitians and rheumatologists.

Most rheumatologists were hesitant on a medical under-
graduate student delivering nutrition education to
the patients (40.5%), while some were fairly confident
(36.5%) regarding the nutritional knowledge of medical
students. Half of the responders (50.0%) believed that
nutrition should be discussed according to symptoms,
while 17.6% preferred a nutrition-related discussion to
take place at the time of SSc diagnosis. Few rheumatol-
ogists considered a monthly nutrition-themed discus-
sion as more appropriate (13.5%), while 2.7% believed
that their patients did not require face-to-face dietary
consultations, but acknowledged the usefulness of online
resources. An additional 2.7% of the responders did not
foresee the need for nutrition education at the time of
the study. Finally, 91.9% of healthcare professionals
expressed eagerness in receiving continuing nutritional
education, themselves.

Gender and age-based differences

No differences were observed between male and female
health professionals regarding the appropriate timing
of discussing nutrition information with their patients
(p=0.30), their confidence in studentled advice (p=0.74)
or the frequency of observed weight loss among patients
(p=0.13). Furthermore, no differences were observed
in the frequency of patients requiring help in cooking
(p=0.16) or advice on avoiding specific foods, according
to female and male health practitioners (p=0.27).

A positive association was noted between age and trust
in studentled dietary advice (Spearman’s rho=0.39,
$=0.0005), suggesting that older practitioners tend to
express more trust in nutrition students offering dietary
advice to their patients. This is also supported by the
Kruskal-Wallis test (p=0.014), with age distributions
differing across confidence levels. Age was not associ-
ated with food avoidance (p=0.49) or requiring cooking
assistance (p=0.49). In addition, no associations were
observed between practitioner age and perceived patient
weightloss (p=0.17), or regarding the appropriate timing
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Figure 2 Frequency of scleroderma and related symptoms observed in clinical practice (n=74). Gl, gastrointestinal.

that diet should be discussed with patients (p=0.25). GI symptoms. Rheumatologists were asked whether their
Finally, participant practice setting was not associated  patients commonly reported pain in specific anatomic
with how often patients required assistance with cooking regions, namely hands, face, feet, hips, knees, shoul-
or avoided specific foods. ders and back. The hands were the most common pain
location (98.6%), followed by the feet (54.1%), knees
(36.5%) and shoulders (29.7%). Hand pain accounted
for 37.6% of reported pain locations. More details are
presented in figure 3A,B.

A similar multiresponse question inquired about
GI symptoms, including reflux, difficulty swallowing,
nausea/vomiting, lack of appetite/feeling full quickly,
heartburn, constipation, gas, diarrhoea, bloating, small
intestine bacterial overgrowth, bowel obstruction and
faecal incontinence (figure 3B). The most frequently

Patient management and symptoms domain

All participants reported consulting patients with SSc-
related symptoms. In further detail, 63.5% and 62.2% of
the practitioners reported frequently consulting patients
with ulcers and pain/soreness, respectively. Nearly half
(51.4%) of the rheumatologists noted that their patients
‘often” complained suffering from GI issues. Arthritis
and contractures were less commonly encountered
symptoms. Regarding arthritis, 45.9% of the responders
noted that relevant symptoms are ‘sometimes’ encoun- ) ; X
tered. On the other hand, according to 44.6% of the reported GI symptoms included GI reflux, identified

sample contractures were ‘seldom’ noted. More details DY 89.2% of responders, 'followe(.i by bloati.ng (55.4%),
can be observed in figure 2. At the open-ended question heartburn (54.1%) and difficulty in swallowing (52.7%).
regarding the types of other symptoms, answers included Weight loss is a common issue among patients with SSc,

dyspnoea, cough, Raynaud’s phenomenon, calcinosis, as 51.4% of practitioners reported encountering uninten-
fatigue, depression and pruritus. tional weight loss ‘often’ and 37.8% observing weight loss
The next two items in this domain involved multire-  among their patients ‘sometimes’ (figure 1). According

sponse questions regarding pain location and specific =~ to the physicians, most patients do not require help

© % of participants @ % of mentions

A ©® % of participants @ % of mentions B
i i 52.7%
e I s Diuty Svallowig. S oe
_ 37.6% Lack of appetite/feeling full quickly o 10.0% 40.5%
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[ 20.6% Heartourn s 54.1%
Knoos M s6.5% Sloati ' sa4%
n .
< I 139% e 0atng [ 13.7%
2 S Gas N 95%
§ shoulders I 20.7% 8 )
2 i [ 36.5%
= [ 1135 & Diarthea {555 0% e
£ o] 9
& Hips - 16.2% © Constipation -7* 28.4%
Y 0/
. 62% Nausea/vomiting m 12.2%
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Face . ° SIBO .3_7°/ 14.9%
Bze% o 08%
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Back - 20.3% Fecal incontinence 27%
7.7% Bowel obstruction
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Percentage Percentage

Figure 3 Pain locations and reported Gl symptoms in patients with systemic sclerosis, as reported by the physicians (n=74).
Darker red bars denote respondent-led percentages (participants), while lighter red bars denote response-led percentages
(mentions). Gl, gastrointestinal; SIBO, small bowel bacterial overgrowth.
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Figure 4 Specific dietary patterns adopted by patients
with systemic sclerosis, as described by the practitioners
(n=74). Darker blue bars denote respondent-led percentages
(participant), while lighter blue bars denote response-
led percentages (mentions). FODMAP, fermentable
oligosaccharides, disaccharides, monosaccharides and
polyols.

when cooking and grocery shopping (67.6%) and do not
report avoiding foods or following specific diets (54.1%)
in an effort to improve symptom control. Among those
requiring support in cooking and grocery shopping, the
most commonly reported issues involved difficulty in
carrying bags and requiring assistance with fine motor
skills, such as opening jars, and using cold water. Patients’
need for support when cooking and grocery shopping
was attributed to hand-related impairments (contrac-
tures, digital ulcers, pain), as well as to fatigue, muscle
weakness and mobility issues, as reported by the practi-
tioners. The main dietary restrictions followed by patients
involved reflux-promoting foods (74.3%) and hard to
chew and swallow foods (47.3%), thus opting for a soft
diet. Other dietary approaches such as low fermentable
oligosaccharides, disaccharides, monosaccharides and
polyols (FODMAP), gluten-free or dairy-free diets were
adopted less frequently (figure 4).

DISCUSSION

The current study revealed that most rheumatologists
acknowledge the strong value of dietary consultations,
prefer dietitian-led approaches and want to receive nutri-
tional education to improve their nutrition knowledge.
According to rheumatologists, many patients with SSc
require dietary support and medical advice, mainly due
to hand impairments, fatigue, weakness and mobility
issues. However, applied dietary modifications are often
limited to reflux-avoidance and soft foods intake. The
most prevalent symptoms observed in patients with SSc

include ulcers, pain/soreness and GI issues. Pain sensa-
tion is predominantly presented at the upper extremities,
while reflux predominates among GI symptoms.

Interestingly, most rheumatologists recognised that
patients express a strong need for nutritional guidance
as a complementary symptom management approach.
Respondents further emphasised that patients actively
seek tailored information regarding dietary modifica-
tions, and more specifically, advice related to reflux
management and the selection of soft-textured foods,
reflecting the impact of upper GI symptoms. Addition-
ally, there was notable interest in structured approaches
such as the low FODMAP diet, which is suggested to
improve symptomatology,'® although the evidence
remains limited."”

The need for registered dietitian-led support in SSc has
been emphasised in the literature. Patients frequently
seek information from a variety of sources, with 58%
reporting engagement with healthcare professionals,
85% consulting printed media sources and 77% relying
on web-based or social media platforms.'* In the current
study, rheumatologists identified face-to-face consulta-
tions, particularly with dietitians in primary care settings,
as the most effective way to deliver nutritional informa-
tion to their patients. Additional approaches, including
telephone consultations and written materials, were also
suggested, aligning with previous reports.'’

A salient finding is that practitioners clearly view
dietary consultation as beneficial for their patients.
However, despite recognising this need, the provision
of nutritional guidance in SSc remains limited. Asides
from limited society-issued recommendations, there is
no formal consensus on the nutritional requirements in
this patient group, and general practitioners often lack
sufficient knowledge in this area.'® Additionally, patients
often lack guidance on what to eat during intravenous
sessions of immunotherapy, highlighting the need for
nutritional support to improve therapy and disease
outcomes." These discrepancies highlight the urgent
need for developing structured strategies and evidence-
based recommendations to support both clinicians and
patients in the nutritional management of SSc. Indeed,
general practitioners reported a lack of knowledge
regarding clinical nutrition,"” which rendered them
unable to provide appropriate and sufficient nutritional
support. In addition, the necessity for nutrition educa-
tion in medical schools has not been sufficiently met, and
efforts are currently underway to incorporate nutrition-
related information in the medical curriculum.*” Given
that patients with SSc are at increased risk of developing
sacropenia,” dysphagia® and micronutrient deficien-
cies'® and that malnutrition has been reported in 72.4%
of the population,’ implementing early and periodic
nutritional assessment may help prevent complications
and improve clinical outcomes.

InSSc, the Gl tractis the second mostaffected organ after
the skin,?® and patients often report symptoms involving
the entire tract.”> Consistent with prior literature, reflux
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and heartburn appear to be the most frequently reported
complaints, with some studies estimating their preva-
lence at up to 80% of affected patients.** Similarly, in
our study, rheumatologists indicated that more than half
of their patients experience reflux, heartburn, bloating
and dysphagia. Notably, nearly all respondents reported
encountering GI issues in their practice, to varying
degrees —‘sometimes’, ‘often’ or ‘always’— under-
scoring how common these problems are in daily clinical
practice.”” The presence of these persistent symptoms
extends beyond physical discomfort and has important
implications for patients’ QoL. Chronic reflux, bloating
or dysphagia can heighten stress, disrupt daily activities
and limit social interactions during meals.?®*” Moreover,
patients often adapt their dietary habits in response to
symptoms, frequently avoiding nutrientrich foods or
whole food groups, which can predispose them to inad-
equate nutrition or deficiencies.”® * For this, having
dietetic advice and SSc-specific nutrition recommenda-
tions is crucial in managing nutrition-related symptoms
and attain QoL among patients.

Limitations of the study

Although the study was designed to include rheumatolo-
gists across Greece, most completed questionnaires were
collected in person, during a conference held in Thes-
saly. This geographic concentration may have introduced
a degree of selection bias, as practitioners from other
regions may have differing experiences. Another limita-
tion involves the structure of the questionnaire, where
instead of asking practitioners to provide quantitative
data regarding specific symptoms, they were only asked
whether such symptoms had been observed in their
practice. As the questionnaire was designed to capture
general clinical impressions rather than detailed quan-
titative measures, it has not undergone formal psycho-
metric validation. In addition, physicians’ reporting may
have led to overestimation or underestimation of certain
patients’ experiences.

CONCLUSION

Patients with SSc actively seek guidance on nutrition and
symptom relief, underscoring the importance of compre-
hensive and multidisciplinary care. Medical practitioners
consulting patients with SSc consistently report pain and
GI manifestations as significant clinical challenges. Rheu-
matologists acknowledge the importance of collaborating
with dietitians, emphasising how nutritional expertise
can improve patient reported outcome measures.

Author affiliations

'Immunonutrition Unit, Department of Rheumatology & Clinical Immunology,
Medical School, University of Thessaly, Larissa, Greece

ZLifestyle, Exercise and Nutrition Improvement (LENI) Research Group, Department
of Nursing and Midwifery, College of Health, Wellbeing and Life Sciences, Sheffield
Hallam University, Sheffield, UK

SDepartment of Rheumatology and Clinical Immunology, Medical School, University
of Thessaly, Larissa, Greece

“Department of Human Performance, Faculty of Physical Education and Sports
Sciences, Aristotle University of Thessaloniki, Serres, Greece

SUnit of Reproductive Endocrinology, 1st Department of Obstetrics and
Gynaecology, Medical School, Aristotle University of Thessaloniki, Thessaloniki,
Greece

Social media Elisavet Efthymiou, LinkedIn @elisavet-efthymiou-177a04277;
Eleni C Pardali, LinkedIn @eleni-pardali-1545021b8; Arriana Gkouvi, LinkedIn
@arriana-gkouvi-37a63b291; Alexandros Mitropoulos, LinkedIn @dr-
alexandros-mitropoulos-a764a98a; Dimitrios G Goulis, LinkedIn @dimitrios-g-
goulis-91963732; Markos Klonizakis, Linkedin @markos-klonizakis-77a83512;
Dimitrios P Bogdanos, X @DBogdanos; Maria G Grammatikopoulou, LinkedIn
@maria-grammatikopoulou-953862104

Contributors EE: data collection. ECP: data collection and writing—review and
editing. AG: conceptualisation, formal analysis, visualisation and writing—review
and editing. AM: writing—review and editing. CK: investigation. EK: writing—
review and editing. DGG: writing—review and editing. MK: writing—review

and editing. DPB: writing—review and editing and project administration. MGG:
conceptualisation, supervision, methodology, project administration and writing—
review and editing. MGG acts as the guarantor for this manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by the
Medical School Ethics Committee at the University of Thessaly (871/19112025,
1st/2025). Participants gave informed consent to participate in the study before
taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. Data will
be available on request from the first author.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs
Dimitrios G Goulis https://orcid.org/0000-0002-5005-1995
Maria G Grammatikopoulou https://orcid.org/0000-0003-4167-6595

REFERENCES

1 Denton CP, Khanna D. Systemic sclerosis. Lancet
2017;390:1685-99.

2 Bairkdar M, Rossides M, Westerlind H, et al. Incidence and
prevalence of systemic sclerosis globally: a comprehensive
systematic review and meta-analysis. Rheumatology (Oxford)
2021;60:3121-33.

3 Young A, Rudy B, Volkmann ER. Living with Systemic Sclerosis: A
Patient and Physician Perspective. Rheumatol Ther 2023;10:785-92.

4 Butt S, Emmanuel A. Systemic sclerosis and the gut. Expert Rev
Gastroenterol Hepatol 2013;7:331-9.

5 Nagaraja V, McMahan ZH, Getzug T, et al. Management of
Gastrointestinal Involvement in Scleroderma. Curr Treat Options in
Rheum 2015;1:82-105.

6 Efthymiou E, et al. J Scleroderma Relat Disord 2026;11:€000005. doi:10.1136/jsrd-2026-000005


https://www.linkedin.com/in/elisavet-efthymiou-177a04277/
https://www.linkedin.com/in/eleni-pardali-1545021b8/
https://www.linkedin.com/in/arriana-gkouvi-37a63b291/
https://www.linkedin.com/in/dr-alexandros-mitropoulos-a764a98a/
https://www.linkedin.com/in/dr-alexandros-mitropoulos-a764a98a/
https://www.linkedin.com/in/dimitrios-g-goulis-91963732/
https://www.linkedin.com/in/dimitrios-g-goulis-91963732/
https://www.linkedin.com/in/markos-klonizakis-77a83512/
https://x.com/DBogdanos
https://www.linkedin.com/in/maria-grammatikopoulou-953862104/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-5005-1995
https://orcid.org/0000-0003-4167-6595
http://dx.doi.org/10.1016/S0140-6736(17)30933-9
http://dx.doi.org/10.1093/rheumatology/keab190
http://dx.doi.org/10.1007/s40744-023-00555-z
http://dx.doi.org/10.1586/egh.13.22
http://dx.doi.org/10.1586/egh.13.22
http://dx.doi.org/10.1007/s40674-014-0005-0
http://dx.doi.org/10.1007/s40674-014-0005-0

6 Pardali EC, Kontouli KM, Gkouvi A, et al. Prevalence of malnutrition with rheumatic diseases undergoing intravenous therapy with

using the GLIM criteria and the subjective global assessment
among patients with rheumatic and musculoskeletal diseases. Clin
Rheumatol 2026;45:489-501.

Pardali EC, Kontouli K-M, Gkouvi A, et al. Screening and diagnosis
of sarcopenia in rheumatic and musculoskeletal diseases: findings
from a cross-sectional study. Rheumatol Int 2025;45:67.

van Leeuwen NM, Ciaffi J, Liem SIE, et al. Health-related quality of
life in patients with systemic sclerosis: evolution over time and main

20

immunomodulators. Clin Rheumatol 2026;45:1-14.
Grammatikopoulou MG, Katsouda A, Lekka K, et al. Is continuing
medical education sufficient? Assessing the clinical nutrition
knowledge of medical doctors. Nutrition 2019;57:69-73.

Cuerda C, Muscaritoli M, Chourdakis M, et al. Nutrition education
in medical schools (NEMS) project: Promoting clinical nutrition

in medical schools - Perspectives from different actors. Clin Nutr
2023;42:54-9.

determinants. Rheumatology (Oxford) 2021;60:3646-55. 21 Pardali EC, Kontouli K-M, Manolakis A, et al. Frequency of
9 Khanna D, Furst DE, Li JW, et al. Economic and Health Care dysphagia among patients submitted to a rheumatology department:

Resource Use Burden of Systemic Sclerosis. ACR Open Rheumatol a cross-sectional analysis based on the EAT-10 questionnaire.
2023;5:677-84. Rheumatol Int 2025;45:196.

10 Spronk I, Kullen C, Burdon C, et al. Relationship between nutrition 22 Shreiner AB, Khanna D, et al. Chapter 13 - Gastrointestinal
knowledge and dietary intake. Br J Nutr 2014;111:1713-26. involvement in systemic sclerosis. In: Ramos-Casals M, Khamashta

11 Denton CP, De Lorenzis E, Roblin E, et al. The 2024 British Society M, Brité-Zeron P, eds. Handbook of systemic autoimmune diseases.
for Rheumatology guideline for management of systemic sclerosis- Amsterdam, Netherlands: Elsevier, 2017: 243-61.
executive summary. Rheumatology (Oxford) 2024;63:2948-55. 23 Sjogren RW. Gastrointestinal motility disorders in scleroderma.

12

13

14

15

16

17

18

Baron M, Bernier P, C6té L-F, et al. Screening and therapy for
malnutrition and related gastro-intestinal disorders in systemic
sclerosis: recommendations of a North American expert panel. Clin
Exp Rheumatol 2010;28:542—-6.

Vetter ML, Herring SJ, Sood M, et al. What do resident physicians
know about nutrition? An evaluation of attitudes, self-perceived
proficiency and knowledge. J Am Coll Nutr 2008;27:287-98.

@stbe N, Jimenez EY, Harb S, et al. Nutrition Information Resources
Used by People With Systemic Sclerosis and Perceived Advantages
and Disadvantages: A Nominal Group Technique Study. ACR Open
Rheumatol 2021;3:540-9.

Samm D-AA, Macoustra AR, Crane RK, et al. A survey of Australian
rheumatologists’ perspectives of nutrition needs in systemic
sclerosis. J Scleroderma Relat Disord 2023;8:203-9.

Pardali EC, Gkouvi A, Grammatikopoulou MG, et al. Nutritional
Status and Dietary Challenges in Patients with Systemic Sclerosis: A
Comprehensive Review. Nutrients 2025;17:3144.

Nguyen AD, Andréasson K, McMahan ZH, et al. Gastrointestinal
tract involvement in systemic sclerosis: The roles of diet and the
microbiome. Semin Arthritis Rheum 2023;60:152185.

Pardali EC, Gkouvi A, Goulis DG, et al. Eating during immunotherapy
sessions: a cross-sectional study of meal quality in patients

24

25

26

27

28

29

Arthritis Rheum 1994;37:1265-82.

Roth E, Bruni C, Petelytska L, et al. Gastroesophageal reflux
disease is associated with a more severe interstitial lung disease in
systemic sclerosis in the EUSTAR cohort. Rheumatology (Oxford)
2025;64:S163-72.

Morrisroe K, Hansen D, Stevens W, et al. Gastric antral vascular
ectasia in systemic sclerosis: a study of its epidemiology,
disease characteristics and impact on survival. Arthritis Res Ther
2022;24:108.

Asefa T, Tesfaye W, Bitew G, et al. Lived experiences of dysphagia-
related quality of life among esophageal cancer patients: a
qualitative study. Health Qual Life Outcomes 2025;23:2.

Simons M, Zavala S, Taft T. When dietary modification

turns problematic in patients with esophageal conditions.
Neurogastroenterol Motil 2024;36:e14772.

Benfaremo D, Pacenti N, Galli FL, et al. POS0564 Self-reported
oropharyngeal dysphagia and swallowing-related quality of life

in people with systemic sclerosis: preliminary results of a cross-
sectional study. Ann Rheum Dis 2025;84:766-7.

Lam JR, Schneider JL, Zhao W, et al. Proton pump inhibitor and
histamine 2 receptor antagonist use and vitamin B12 deficiency.
JAMA 2013;310:2435-42.

Efthymiou E, et al. J Scleroderma Relat Disord 2026;11:€000005. doi:10.1136/jsrd-2026-000005


http://dx.doi.org/10.1007/s10067-025-07819-9
http://dx.doi.org/10.1007/s10067-025-07819-9
http://dx.doi.org/10.1007/s00296-025-05821-7
http://dx.doi.org/10.1093/rheumatology/keaa827
http://dx.doi.org/10.1002/acr2.11616
http://dx.doi.org/10.1017/S0007114514000087
http://dx.doi.org/10.1093/rheumatology/keae390
https://pubmed.ncbi.nlm.nih.gov/20576213
https://pubmed.ncbi.nlm.nih.gov/20576213
http://dx.doi.org/10.1080/07315724.2008.10719702
http://dx.doi.org/10.1002/acr2.11293
http://dx.doi.org/10.1002/acr2.11293
http://dx.doi.org/10.1177/23971983231185465
http://dx.doi.org/10.3390/nu17193144
http://dx.doi.org/10.1016/j.semarthrit.2023.152185
http://dx.doi.org/10.1007/s10067-026-08039-5
http://dx.doi.org/10.1016/j.nut.2018.05.013
http://dx.doi.org/10.1016/j.clnu.2022.11.003
http://dx.doi.org/10.1007/s00296-025-05952-x
http://dx.doi.org/10.1002/art.1780370902
http://dx.doi.org/10.1093/rheumatology/keaf016
http://dx.doi.org/10.1186/s13075-022-02790-1
http://dx.doi.org/10.1186/s12955-024-02319-x
http://dx.doi.org/10.1111/nmo.14772
http://dx.doi.org/10.1016/j.ard.2025.05.946
http://dx.doi.org/10.1001/jama.2013.280490

	Knowledge and perceptions of medical practitioners on the role of nutrition in systemic sclerosis
	Abstract
	Introduction
	Materials and methods
	Sample recruitment and characteristics
	Questionnaire components
	Translation of the VENUS questionnaire
	Patient and public involvement
	Statistical analyses

	Results
	Need for nutrition education
	Gender and age-based differences
	Patient management and symptoms domain

	Discussion
	Limitations of the study

	Conclusion
	References


