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Abstract
Aim: Systemic sclerosis (scleroderma) is an incurable inflammatory condition synonymous with unique nutrition needs. 
As rheumatologists are frequently responsible for managing the various organ manifestations, this study aimed to 
understand the service needs and nutritional concerns of rheumatologists involved in the care of adults with systemic 
sclerosis.
Methods: A 13-item online qualitative and quantitative survey was distributed via REDCap® from January to March 2022 
to rheumatologists who are members of the Australian Scleroderma Interest Group and consult patients with systemic 
sclerosis. Data were collected on rheumatologists’ demographics, and their views on symptoms observed, nutrition 
concerns and priorities, and preferred dietetic service provision for their patients. Data are reported as number (%).
Results: Of 27 eligible rheumatologists, 17 (63%) completed the survey. All rheumatologists reported gastrointestinal 
symptoms in their patients (n = 17, 100%); predominantly reflux (n = 17, 100%) and dysphagia (n = 17, 100%). Weight loss 
was observed by the majority of rheumatologists (n = 15, 88%). Rheumatologists reported patients used food avoidance/
special diets to manage symptoms (n = 12, 71%). Dietetic consultation was reported as potentially beneficial by all 
rheumatologists, with the preferred time being when symptoms increase or change (n = 15, 88%), and the preferred 
approaches being written resources (n = 15, 88%), face-to-face (n = 14, 82%) and telephone consultation (n = 14, 82%). 
Advice on gaining weight (n = 14, 82%) and systemic sclerosis symptom management (n = 13, 77%) were the most desired 
education topics reported.
Conclusion: Rheumatologists commonly observe gastrointestinal symptoms in patients with systemic sclerosis and 
report dietetics services would be advantageous in supporting their patients to gain weight and better manage their 
symptoms.
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Introduction

Systemic sclerosis (SSc), also known as scleroderma, is an 
autoimmune disease associated with multiorgan involve-
ment, with excessive collagen production leading to hard-
ening of internal and external structures.1 As there is no 
cure for SSc, treatment is focused on symptom manage-
ment.2 While fibrosis of the skin is the characteristic organ 
involved and may impact meal preparation and self-feed-
ing, approximately 90% of patients will also experience 
symptoms of gastrointestinal (GI) tract involvement.3,4 
These symptoms are diverse, with both upper (e.g. gas-
troesophageal reflux disease, gastric dysmotility, dyspha-
gia) and lower (e.g. diarrhoea, constipation) involvement, 
with severity increasing with disease progression.5,6

As a result of these symptoms, patients with SSc are sus-
ceptible to nutritional decline. Up to 56% of patients with 
SSc are considered at high risk of malnutrition,3,7–9 likely 
impacted by inadequate dietary intake or impaired nutrient 
absorption.10 Malnutrition has been associated with an 
increased risk of mortality,11 and reduced quality of life in 
other populations.12 Given the frequency of nutrition-impact-
ing symptoms and increased risk of malnutrition, nutrition 
intervention is thought central to SSc management.

As symptom manifestation in SSc is heterogeneous,13 
individual management strategies are likely required to opti-
mise health outcomes. The ability to access knowledgeable 
healthcare providers and resources for symptom manage-
ment has been highlighted as a key challenge for patients 
with SSc.4 Furthermore, a systematic review of clinical 
practice guidelines for the diagnosis, monitoring, and treat-
ment of patients with SSc reported that no guideline 
addresses the contribution of specific healthcare providers 
on SSc management.14 While the UK Scleroderma Study 
Group Consensus Best Practice pathway does highlight the 
importance of dietetic input in managing specific symp-
toms,15 there are no studies to our knowledge that define 
optimal dietetic service models for these patients. As one of 
the first-line healthcare providers for this condition, and in 
the absence of specialised dietetics advice, rheumatologists 
are likely to be primarily responsible for managing nutrition 
education for these patients. Therefore, the aims of this sur-
vey were to (1) understand the perceived nutritional con-
cerns of rheumatologists involved in the outpatient care of 
adults with SSc across Australia and (2) to identify potential 
dietetic service models for implementation.

Materials and methods

Study design

A 13-item online quantitative survey was developed to 
identify nutritional concerns and priorities of rheumatolo-
gists for this population and preferred dietetic service deliv-
ery models to inform future service plans (Supplemental 
File S1). Ethics and governance approvals were obtained 
from the Central Adelaide Local Health Network. An 

information sheet was embedded into the online survey and 
completion of the survey inferred consent.

Participant population

Eligible participants included rheumatologists who were 
members of the Australian Scleroderma Interest Group 
(ASIG) and working within an outpatient service for SSc 
within Australia. A total of 27 rheumatologists were eligi-
ble for study involvement. Given this small number, a sur-
vey completion rate of 50% was considered a priori to be 
appropriate.

Survey dissemination

The survey was distributed from 1 February to 10 March 
2022 by the Chair of ASIG as an investigator on the study. 
Eligible participants were contacted through distribution of 
the survey link via email to the ASIG member list. Reminder 
emails were sent on 15 February and 10 March 2022.

Survey design

The web-based survey was designed using Research 
Electronic Data Capture (REDCap®) software. The survey 
comprised of two participant demographic questions, six 
questions about symptoms and management for patients 
with SSc, and five questions about preferred nutrition edu-
cation needs. Pilot testing of the survey was conducted 
from 9 to 16 December 2021, with feedback provided on 
overall flow, question interpretation, and appropriateness 
of included questions. This also informed the estimated 
survey completion time.

Statistical analyses

Following survey closure, data were downloaded from the 
REDCap® server into an EXCEL® spreadsheet to facilitate 
analysis. Standardised descriptive statistics included fre-
quency (number (n)) and percentage (%) for categorical 
variables.

Results

Among the 27 eligible participants, 17 (63%) completed 
the survey. The majority of rheumatologists worked in 
Victoria (n = 10, 63%) and spent <1 day per week manag-
ing patients with SSc (n = 9, 53%; Table 1).

Symptoms of SSc

Among those surveyed, 17 (100%) reported seeing patients 
with SSc-related symptoms (i.e. arthritis, contractures, 
ulcers, pain, GI issues). The prevalence of these symptoms 
is reported in Table 2. All rheumatologists reported seeing 
GI symptoms in their patients (n = 17, 100%), which 
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rheumatologists reported to occur ‘often’ (n = 12, 71%). 
The most predominant GI symptoms reported were reflux 
and difficulty swallowing (both n = 17, 100%; Figure 1).

Weight loss from SSc

All rheumatologists surveyed reported seeing weight loss 
in their patients, with the frequency of this reported as 
‘often’ (n = 4, 24%), ‘sometimes’ (n = 11, 65%), or ‘rarely’ 
(n = 2, 4%).

Supportive therapies

Three quarters of rheumatologists (n = 12, 71%) reported 
that their patients avoided specific foods or followed spe-
cial diets to alleviate symptoms (Table 3). A third of the 
rheumatologists reported their patients used a low 
FODMAP diet (n = 6, 35%) and five reported patients use 
strategies to aid swallowing (avoid dry foods/soft diet; 
29%). Only two rheumatologists (12%) reported that their 
patients needed support for shopping or cooking.

Nutrition education needs

The most common nutrition education topic rheumatolo-
gists thought their patients required was advice on how to 
gain weight (n = 14, 82%), followed by managing nutri-
tion-related SSc symptoms (n = 13, 76%), and special diet 
information (e.g. low FODMAP, texture modified diet) 
(n = 10, 59%; Table 4). Dietetic consultation was reported 
as beneficial by all rheumatologists, with the preferred 
time being when symptoms increase or change (n = 15, 
88%), followed by consultation at the time of diagnosis 
(n = 7, 41%) and twice yearly (n = 5, 29%). The preferred 
consultation methods were written resources (n = 15, 
88%), followed by face-to-face and telephone consulta-
tion (both n = 14, 82%). All rheumatologists thought it 
would be beneficial to receive education about nutrition 
for SSc themselves.

Discussion

This is one of the first surveys to our knowledge to quan-
tify Australian rheumatologists’ nutrition needs and pre-
ferred dietetic service models when managing patients 
with SSc. Rheumatologists reported observing SSc-related 
symptoms in their patients, predominantly GI symptoms. 
Most rheumatologists had observed dietary modifications 
in their patients including the use of a low FODMAP diet 
and the avoidance of dry foods/soft diets. All rheumatolo-
gists reported that dietetic services would benefit their 
patients, with written resources being the preferred service 
delivery mode.

In our survey, all rheumatologists reported observing 
nutrition-impacting symptoms in their patients with SSc. 

Table 1.  Participant characteristics.

Variable Number (%)

Geographical location: (n = 16)
  South Australia 2 (13)
  Victoria 10 (63)
  Tasmania 1 (6)
  Western Australia 2 (13)
  New South Wales 1 (6)
Time spent working in scleroderma clinic: (n = 17)
  ⩾5 days a week 1 (6)
  3–4 days a week 3 (18)
  1–2 days a week 4 (24)
  <1 day a week 9 (53)

Table 2.  Prevalence of symptoms of systemic sclerosis 
observed by rheumatologists.

Variable Number (%)

Arthritis
  Never 0 (0)
  Rarely 0 (0)
  Sometimes 8 (47)
  Often 8 (47)
  Always 1 (6)
Contractures
  Never 0 (0)
  Rarely 1 (6)
  Sometimes 7 (41)
  Often 9 (53)
  Always 9 (53)
Ulcers on hands/feet
  Never 0 (0)
  Rarely 0 (0)
  Sometimes 3 (81)
  Often 13 (81)
  Always 0 (0.0)
Pain/soreness
  Never 0 (0.0)
  Rarely 0 (0.0)
  Sometimes 2 (12)
  Often 15 (88)
  Always 0 (0.0)
Gastrointestinal issues
  Never 0 (0.0)
  Rarely 0 (0.0)
  Sometimes 2 (12)
  Often 12 (71)
  Always 3 (18)
Other
  Never 0 (0.0)
  Rarely 0 (0.0)
  Sometimes 3 (20.0)
  Often 10 (67)
  Always 2 (13)
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GI-related symptoms were the most common, predomi-
nantly those related to oesophageal motility (reflux and 
difficulty swallowing). These results align with observa-
tional data that report GI symptoms to be the most com-
mon experienced symptom by patients with SSc. In a 
survey of over 400 patients with SSc, 94% of patients 
reported experiencing upper and 79% lower GI symptoms.16 
Furthermore, a systematic review of studies on GI dysmo-
tility in SSc patients reported that oesophageal dysmotility 
was the most commonly occurring GI motility disorder in 
these patients.17 This highlights a key area of intervention 
for these patients.

The majority of rheumatologists completing our survey 
reported their patients experienced GI symptoms ‘often’, 
with 20% of responses stating they see GI symptoms 
‘always’. These data are supported by a UK-based study in 
402 patients where GI symptoms were reported to occur 
daily in 10% of the patients that responded.16 Further to 
this, the impact of GI symptoms on quality of life has been 
previously reported, suggestive of a high severity and/or 
frequency. In a qualitative survey of Canadian patients 

with SSc, GI symptoms – including difficulty swallowing 
and diarrhoea – were reported to ‘sometimes’ or ’moder-
ately’ impact quality of life in more than 80% of patients.18 
Similarly, focus groups with patients with SSc concluded 
that difficulty swallowing, digestion, constipation, diar-
rhoea and bloating affected participants’ lifestyle.19 Given 
the prevalence and frequency of occurrence of GI symp-
toms, and the potential impact these may have on nutrition, 
early management of these complications is vital in order 
to manage the long-term consequences of SSc.

Rheumatologists in our survey reported that patients 
were using specific diets or dietary restrictions to manage 
different aspects of their SSc symptoms. However, high-
quality evidence for dietary restriction in this patient popu-
lation is scarce. This is supported by a 2019 systematic 
review of clinical practice guidelines for SSc that con-
cluded few studies addressed the impact of a dietary inter-
vention on GI symptoms, with limited evidence to support 
dietary restriction in these patients.14 Observational data 
provide some insight into the role of dietary modification in 
patients with SSc. In a prospective observational study, 
self-imposed dietary restrictions to manage GI symptoms 
– such as avoiding night-time eating to manage reflux – 
were found to be effective.20 Similarly, an observational 
study found 40% of patients experience fructose malab-
sorption that could be effectively managed with dietetic-
guided dietary restriction (low FODMAP diet).21 However, 
given self-imposed dietary restrictions may exacerbate 
weight loss and malnutrition and lead to further nutrient 
deficiencies in an already high-risk population,22,23 the role 
of special diets in these patients requires careful manage-
ment. Further work should investigate the efficacy of these 
specific dietary modifications in patients with SSc.

In our survey, all rheumatologists who responded felt 
that dietetic consultation would be beneficial to the patients 
they treated with SSc. While few studies explore the 

Table 3.  Special diets followed by patients with systemic 
sclerosis as reported by rheumatologists.

Variable Number (%)

Food avoidance/special diets followed 12 (71)
  Low FODMAP diet 6 (50)
  Avoid dry foods/soft diet 5 (42)
  Foods that ‘lower reflux’ e.g. spicy 3 (25)
  Avoid foods that trigger symptoms 3 (25)
  No meat 2 (17)
  Gluten free diet 2 (17)
  Oral nutrition support 1 (8)

FODMAP: Fermentable oligosaccharides, disaccharides, monosaccha-
rides, and polyols.

Figure 1.  Reported gastrointestinal symptoms observed in patients with systemic sclerosis.
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Table 4.  Types of nutrition information frequently required by patients with systemic sclerosis and methods of delivery reported 
by rheumatologists.

Variable Number (%)

Topics of education
  Gaining weight 14 (82)
  Managing nutrition-related scleroderma symptoms 13 (77)
  Special diet information (e.g. texture modified, FODMAPs) 10 (59)
  Losing weight 5 (29)
  General food knowledge 4 (24)
  Managing food intolerances/allergies 0 (0)
  Cooking techniques 0 (0)
  Other (to specify) 2 (12)
Methods of education delivery
  Written resources 15 (88)
  Face to face consultations 14 (82)
  Telephone consultations 14 (82)
  Group education sessions 11 (65)
  Telehealth 11 (65)
  Online webinars/YouTube videos 9 (53)
  Podcasts 7 (41)
  Dietitians in GP clinics 7 (41)
  Student-led clinics 3 (18)
  Other (will specify) 0 (0)
Frequency of dietetic input
  I do not foresee the need for nutrition education at this time 0 (0)
  At diagnosis 7 (41)
  Fortnightly 0 (0)
  Every month 1 (6)
  Twice yearly 5 (29)
  Whenever symptoms occur/increase/change 15 (88)
 � My patients do not need face-to-face consultation but access to online 

resources all the time would be useful
0 (0)

FODMAP: Fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; GP: general practitioner.

impact of a dietetic-led intervention on patient outcomes 
for SSc, the potential role in general symptom manage-
ment has been highlighted. Both clinical guidelines and an 
expert panel document support referring patients at risk of 
malnutrition to a dietitian.24,25 An 18-patient pilot study 
assessed the impact of a 6-week dietitian-led medical 
nutrition therapy (MNT) intervention in addition to usual 
medical management, addressing calorie and protein 
intake, modified textures, and lifestyle modifications, 
demonstrating reduced symptom burden and sarcopenia 
prevalence; however, as a pilot trial only, outcomes were 
not powered.22 Furthermore, a 2022 systematic literature 
review demonstrated that artificial nutrition can be benefi-
cial in SSc, including oral nutrition support, enteral nutri-
tion, and parenteral nutrition, all of which require 
implementation by a dietitian.26 While further work is 
required to ascertain optimal dietetic interventions for 
patients with SSc, healthcare services should consider 
assessing patients for nutritional risk using a validated 
screening tool and providing access to dietetic services for 
symptom management where required.

The optimal dietetic service model identified by rheu-
matologists in our survey included written resources, face-
to-face and telephone consultations being the preferred 
methods of contact. To the best of our knowledge, no ran-
domised trial has compared dietetic service models in this 
population. The type of nutrition information accessed by 
patients with SSc has been quantified previously through 
focus group discussions. Only 58% of participants had 
accessed a healthcare professional (including alternative 
or complementary therapists), while 85% used print media 
and 77% accessed web-based or social media platforms.27 
This indicates the need for diversity in resource provision 
in order to provide highly accessible and credible nutrition 
information for patients with SSc.

In our survey, all rheumatologists felt they would ben-
efit from receiving education about nutrition for SSc. 
While rheumatologists have a comprehensive understand-
ing of the complex needs of patients with SSc, they are 
likely to have competing needs, with the risk that nutrition 
management may be of a lower priority than other aspects 
of care as seen in other areas of clinical nutrition.28 The 
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lack of specialised training in nutrition for medical profes-
sionals has been highlighted previously: a US survey of 
medical students reported an average of just 19.6 contact 
hours of nutrition education throughout their entire medi-
cal course.29 This demonstrates the need to improve nutri-
tion education for health professionals, particularly for 
rheumatologists without access to a dietitian within their 
health service.

Our study had a high completion rate with more than 
half of the target population participating in the survey. 
However, this survey was only open to Australian rheuma-
tologists who were members of ASIG which may have 
excluded views of other rheumatologists within Australia 
who work with patients with SSc, and limits generalisabil-
ity to other geographical regions. Furthermore, given the 
small number of rheumatologists in the ASIG email distri-
bution list, our data may have been positively skewed 
towards those clinicians who had an interest in nutrition, 
and hence spent time completing the survey. Another limi-
tation of our survey is that questions did not ask rheuma-
tologists to quantify the number or percentage of patients 
they observed to have specific symptoms, rather asking 
them to report if they encountered a particular symptom. 
The survey also did not ask about current dietetics services 
available within SSc outpatient clinics, reasons for weight 
changes or percentage of weight loss observed, access to 
other medical specialities for symptom management such 
as gastroenterology, or the use of nutritional risk screening 
tools to identify patients that may benefit from nutrition 
intervention.

Conclusion

Rheumatologists commonly observe GI symptoms in 
patients with SSc, and these symptoms occur often. 
Rheumatologists report dietetic services would be advan-
tageous in supporting their patients to gain weight and bet-
ter manage their symptoms.
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