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Abstract
Objective

People with systemic sclerosis (SSc) may find it challenging to obtain high-quality nutrition and diet information. 
Objectives were to evaluate (i) how commonly different information resources are used and (ii) perceived 

trustworthiness, accessibility, comprehensibility, and individualisation of resources.

Methods
We administered the Scleroderma Patient-centred Intervention Network Nutrition Information Resources Survey to 
participants in an international cohort. Participants were asked if they had used 26 informational resources in four 

categories, including (i) health care providers, (ii) websites or social media, (iii) print materials, and (iv) events, and 
to rate each resource on trustworthiness, accessibility, comprehensibility, and individualisation (0 = not at all to 

10 = completely).

Results
727 participants completed the survey. Most (94%) had sought nutrition or diet information from at least one resource. 
The most-used category was health care providers (86%), followed by print materials (68%), websites or social media 
(66%), and events (43%). People who had used a resource generally rated it more favourably across all domains than 

those who had not. The highest-rated resources across domains were conventional health care providers (doctors, 
registered dieticians, nurses), SSc patient organisations, SSc support groups, and university or research institution 

websites.

Conclusion
Respondents used many different diet and nutrition information resources. They preferred resources from conventional 

health care providers, affiliated with credible institutions (e.g., SSc patient organisations), or with personal connections 
(e.g., SSc support groups). Future research should address the limited evidence base on nutrition in SSc and assess the 

quality of information provided by different information resources.
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Introduction
Systemic sclerosis (SSc, scleroderma) 
is a rare autoimmune connective tis-
sue disease characterised by vascular 
injury, immune dysfunction and abnor-
mal fibrotic processes that can affect 
multiple organ systems, including the 
skin, lungs, gastrointestinal tract, and 
cardiovascular system (1). Gastrointes-
tinal manifestations affect up to 90% 
of people with SSc and may include 
microstomia (reduction in mouth ap-
erture), xerostomia (dry mouth), den-
tal disease, dysmotility (impairment 
to digestive system muscles, including 
gastroparesis and chronic intestinal 
pseudo-obstruction), gastroesophageal 
reflux disease, gastric antral vascular 
ectasia (fragile blood vessels in the 
stomach that increase risk of gastroin-
testinal bleeding), and alterations to the 
intestinal microbiome (2, 3) and small 
intestinal bacterial overgrowth, and 
chronic intestinal pseudo-obstruction 
(muscle or nerve dysfunction in the in-
testines) (4, 5). Depending on their dis-
ease course, different people with SSc 
may experience widely varying combi-
nations and severity of gastrointestinal 
manifestations. Symptoms can include 
reduced appetite and intake, dysphagia 
(difficulty swallowing), odynophagia 
(painful swallowing), early satiety, di-
arrhoea, constipation, and faecal incon-
tinence, which can result in malabsorp-
tion, fat and muscle loss, and moderate 
to severe malnutrition, along with re-
duced health-related quality of life and 
increased mortality (4, 6-11). Malnutri-
tion risk, reduced energy intake, and 
weight loss can also be caused by other 
SSc manifestations, including pulmo-
nary arterial hypertension and chronic 
heart failure (12-14). In some cases, pa-
tients with SSc may gain excess weight 
due to medications they take (e.g. anti-
depressants, beta-blockers, corticoster-
oids) or other risk factors, such as phys-
ical inactivity resulting from functional 
limitations (15-17). 
Evidence to support dietary modifica-
tions for the management of gastroin-
testinal involvement, overall disease 
course and health, or medication side 
effects in SSc is limited (12, 13, 18). 
A recent systematic review and meta-
analysis noted that the majority of the 

evidence available about the effects of 
diet on rheumatic and musculoskeletal 
diseases is for people with osteoarthritis 
and rheumatoid arthritis (19). The au-
thors identified two single arm studies 
of medical nutrition therapy and three 
randomised controlled trials (RCTs) 
of vitamin supplementation for people 
with SSc (19). The evidence from all 
five studies was rated very low qual-
ity, with no or small effect sizes noted 
for the medical nutrition therapy stud-
ies and large effects on Rodnan skin 
score noted for two of the vitamin sup-
plementation RCTs (19). One observa-
tional study has reported that adherence 
to a low fermentable oligosaccharides, 
disaccharides, monosaccharides, and 
polyols diet had no association with 
gastrointestinal symptom severity or 
significant alterations in the intestinal 
microbiome (3). Thus, people with SSc 
who seek guidance on dietary strategies 
and modifications may find it challeng-
ing to obtain high-quality, individually 
tailored information to address their 
needs. In this context, it is important 
to understand where they obtain infor-
mation on nutrition and diet and their 
perceptions about the characteristics of 
different information resources. 
We previously conducted nominal 
group technique (NGT) sessions with 
15 people with SSc in 4 groups to 
identify sources they use for informa-
tion and advice on nutrition and diet to 
support health and manage gastrointes-
tinal issues as well as perceived advan-
tages and disadvantages of information 
sources (20). The purpose of the NGT 
sessions was to support development 
of the Scleroderma Patient-centred In-
tervention Network (SPIN) Nutrition 
Information Resources Survey. The 
objective of the present study was to 
administer the survey and evaluate, in 
a large, international sample of people 
with SSc (1) how commonly different 
information resources are used and (2) 
perceived trustworthiness, accessibility, 
comprehensibility, and individualisa-
tion of information sources.

Methods
This was a cross-sectional study in 
which survey results from the SPIN 
Nutrition Information Resources Sur-
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vey were deterministically linked us-
ing participant email addresses to so-
ciodemographic, medical, and patient-
reported outcome measure data from 
the ongoing SPIN Cohort (21).

Participants and procedures
We recruited participants enrolled in 
the SPIN Cohort. The SPIN Cohort is 
a convenience sample of individuals 
with SSc from 47 sites in 7 countries 
(Australia, Canada, France, Mexico, 
Spain, United Kingdom, and United 
States). Eligible SPIN Cohort partici-
pants must be classified as having SSc 
according to 2013 American College 
of Rheumatology/European League 
Against Rheumatism (ACR/EULAR) 
classification criteria (22); aged ≥18 
years; and fluent in English, French or 
Spanish. Participants are invited to par-
ticipate in the SPIN Cohort by attend-
ing physicians or nurse coordinators at 
recruiting sites. Written informed con-
sent is obtained, including consent to 
be contacted about additional studies, 
and site personnel complete and submit 
an online medical data form. An auto-
mated welcome email is sent to partici-
pants with instructions for activating 
their SPIN account and completing 
SPIN Cohort measures online. SPIN 
measures are completed via an online 
portal upon enrolment and subsequent-
ly every three months. 
On January 13, 2021, we emailed in-
vitations to all SPIN Cohort partici-
pants who complete assessments in 
English or French to complete the 
separate SPIN Nutrition Information 
Resources Survey. We additionally 
advertised the survey through an an-
nouncement presented to SPIN Cohort 
participants when they logged into the 
SPIN Cohort portal to complete rou-
tine online assessments. To promote 
participation, we informed participants 
that ten survey respondents would be 
randomly selected to win an Amazon 
gift card of $100 CAD or the equiva-
lent in their country’s currency. The 
email invitation and announcements 
provided a link to the online survey 
tool Qualtrics® (Provo, Utah) (23). In 
Qualtrics®, participants entered their 
email address to access and complete 
the survey. Follow-up reminder emails 

were sent 6 and 9 weeks after the initial 
email invitation to Cohort participants 
who had not completed the survey. The 
survey was closed on April 9, 2021.
The SPIN Cohort was approved by 
the Research Ethics Committee of the 
Centre Intégré Universitaire de Santé et 
de Services Sociaux du Centre-Ouest-
de-l’Île-de-Montréal (no. MP-05-2013-
150) and by the ethics committees of all 
recruiting sites. The present study was 
approved as an amendment to the SPIN 
Cohort.

Measures
- Sociodemographic 
  and medical characteristics
Upon enrolment in the SPIN Cohort, 
participants report sociodemographic 
and lifestyle information, including 
sex, age, country, race or ethnicity, 
civil status, years of education, and 
occupation status. SPIN physicians 
provide medical information, includ-
ing height, weight, gastrointestinal 
involvement (yes/no for oesophageal, 
stomach, and intestinal), SSc subtype 
(limited, diffuse, or sine), date of first 
non-Raynaud’s symptom onset, date 
of diagnosis, and presence of digital 
ulcers (distal pulp, anywhere else on 
the finger), current or past tendon fric-
tion rubs, interstitial lung disease, and/
or joint contractures (large joints, small 
joints). Body mass index (BMI) was 
calculated and categorised as under-
weight (<18.5), normal weight (18.5 
to 24.9), overweight (25.0 to 29.9) or 
obese (>30) (24).
Race or ethnicity data are self-report-
ed using standard categories that are 
used in each country. Categories differ 
across countries, and categories used 
in one country may not be recognised 
by participants from other countries. 
To characterise study participants, they 
were aggregated as White, Black, and 
Other. See Supplementary Table S1 for 
categories used in each country.
Participants in the SPIN Nutrition 
Information Resources Survey ad-
ditionally completed the Malnutri-
tion Screening Tool (MST) (25) and 
the UCLA Scleroderma Clinical Trial 
Consortium Gastrointestinal Tract 2.0 
(UCLA SCTC GIT 2.0) (26) via Qual-
trics®.

- Malnutrition screening tool (MST) 
The MST is a two-item malnutrition 
screening tool that assesses uninten-
tional weight loss and decreased appe-
tite. Possible total scores range from 0 
to 5, and scores ≥2 are used to identify 
people at risk for malnutrition (25). Al-
though the MST has not been validated 
in adults with SSc, it has been validated 
in outpatient and hospitalised adults 
(27, 28), and self-reported MST scores 
have been shown to be reliable and 
valid compared to dietitian-assessed 
scores (29).

- UCLA SCTC GIT 2.0
The UCLA SCTC GIT 2.0 characteris-
es gastrointestinal tract involvement in 
people with SSc (26, 30). It consists of 
34 items and 7 multi-item scales (reflux, 
distention or bloating, faecal soilage, 
emotional well-being, social function-
ing, diarrhoea, constipation). Items are 
scored on a 0 to 3 possible range, where 
0 indicates better health and 3 indicates 
worse health (except items number 15 
and 31, which are scored on 0 [better 
health] and 1 [worse health)]). A total 
score (possible range 0.00 to 2.83) that 
reflects overall GIT disease severity is 
calculated by averaging all subscales 
except constipation (none-to-mild = 
0.00 to 0.49, moderate = 0.50 to 1.00, 
severe-to very severe = 1.01 to 3.00).

- The SPIN Nutrition Information 
  Resources Survey
The SPIN Nutrition Information Re-
sources Survey (See Supplementary 
Table S2) was developed to investigate 
how commonly people with SSc use 
different resources to obtain informa-
tion and advice on nutrition and diet 
and their experiences with and percep-
tions of these resources. Items were 
developed from four virtual NGT inter-
view sessions with 15 people with SSc 
from five countries (Canada, USA, UK, 
the Netherlands, Tunisia) conducted in 
February 2020 (20). Building on the re-
sults of that study, study investigators 
and the SPIN-DINE Patient Advisory 
Team, comprised of 7 people with SSc, 
developed a list of 26 resources, which 
were grouped into four categories using 
qualitative content analysis (31): (1) 
health care providers (9 resources), (2) 



1609Clinical and Experimental Rheumatology 2024

Nutrition information resources in SSc / N. O/ stbo/  et al.

print materials (5 resources), (3) web-
sites and other media platforms (7 re-
sources), and (4) events (5 resources). 
The survey was translated into French 
using a standard forward–backward 
translation process.
For each of the 26 resources, partici-
pants were asked to respond yes or no 
to the item: “Please indicate whether 
you have or have not used the resource 
for the purpose of getting information 
and advice related to gastrointestinal 
symptoms, other SSc-related symp-
toms, or maintaining a diet that meets 
your nutritional needs.” Survey partici-
pants also rated each resource (whether 
they had used it or not) on four charac-
teristics, which were identified as com-
monly perceived areas of advantages 
or disadvantages in the NGT study 
(12), including: (1) trustworthiness of 
information (e.g. based on scientific 
evidence, from a credible source), (2) 
individualisation to the unique needs 
of each patient, (3) accessibility (e.g. 
cost, need for travel or internet access), 
and (4) comprehensibility (e.g. easy 
to understand). Participants rated each 
resource on a scale from 0 (not at all) 
to 10 (completely), separately for each 
characteristic. If they had used a type 
of resource, they were asked to rate it 
based on their experience; if they had 
not used the type of resource, they were 
asked to rate it based on their percep-
tion of the resource. Participants were 
additionally informed that if they 
had no opinion on an item they could 
choose “I don’t know”, but they were 
encouraged to respond to as many items 
as they could. 
Finally, participants were asked to 
think globally about all the different 
resources they have used to get diet or 
nutrition information related to manag-
ing their SSc and to rate how important 
each characteristic (trustworthiness; 
individualisation; accessibility; com-
prehensibility) is to them when select-
ing a resource (0 = not at all important 
to 10 = extremely important).

Data analysis 
Descriptive statistics were used to char-
acterise study participants on sociode-
mographic and medical variables, MST 
risk status, and UCLA SCTC GIT 2.0 

scores. Ratings of nutrition resources 
were non-normal and were thus pre-
sented as medians with interquartile 
ranges (IQR) for the full sample and 
separately by whether participants had 
used the resource. For each resource 
type category, median ratings for trust-
worthiness, individualisation, acces-
sibility, and comprehensibility were il-
lustrated graphically for each resource 
in the category. All analyses were con-
ducted using ®SPSS Statistics 27.

Results
Participant characteristics
Among 1434 SPIN Cohort participants 
who received an invitation to complete 
the survey and were still actively en-
rolled in the SPIN Cohort at the final 
date of data collection, 727 (51%) com-
pleted the survey. Table I shows soci-
odemographic and medical data for sur-
vey respondents and non-respondents. 
Among respondents, the mean age was 
59.9 (standard deviation [SD]=12.1), 
and most respondents were female 
(n=657, 90%) and white (n = 606, 85%). 
The majority had limited SSc subtype 
(n=416, 57%), and mean time since di-
agnosis was 13.4 years (SD=8.7). At co-
hort enrolment, when medical data were 
reported, there were 637 (88%) partici-
pants with gastrointestinal involvement 
(oesophageal, stomach or intestinal), 
with oesophageal involvement being 
the most common (n=615, 85%). Based 
on BMI, 43 (6%) participants were con-
sidered underweight, 370 (51%) normal 
weight, 199 (27%) overweight, and 115 
(16%) obese. Mean (SD) time since co-
hort enrolment was 4.1 years (standard 
deviation=1.9). Characteristics of SPIN 
Cohort participants who did not com-
plete the survey were similar to those 
who did respond.
Mean current UCLA SCTC GIT 2.0 
score among people who completed the 
survey was 0.63 (SD=0.5), which is in 
the range of moderate severity. Based 
on MST scores, 117 (16%) participants 
would be classified as at risk of malnu-
trition.

Use of information resources
See Table II for data on use of resourc-
es for the full sample and by country. 
Nearly all respondents (n=682, 94%) 

reported that they had used at least one 
information resource. The most used 
category of information resources was 
health care providers (n=625, 86%), fol-
lowed by print materials (n=491, 68%), 
websites and social media (n=482, 
66%), and events (n=311, 43%). Re-
sources used by at least 25% of respond-
ents in: (i) the health care provider cat-
egory included individual consultations 
with a rheumatologist (65%), gastroen-
terologist (43%), and internal medicine 
physician (42%); (ii) the print material 
category included books or articles by 
health care professionals (52%), news-
letters by SSc patient organisations 
(48%), academic or scientific journal 
articles (32%), and books or articles 
written by a person with SSc (32%); 
(iii) the websites and other media cat-
egory included SSc patient organisation 
websites (49%), university or research 
institution websites (28%), and lifestyle 
or food-related social media pages or 
groups (27%); and (iv) the events cate-
gory included support groups for people 
with SSc or autoimmune diseases (30%) 
and national or regional SSc patient or-
ganisation events (26%). 
Across all countries included in the 
study, at least 4 out of 5 participants 
had seen a health care provider for 
nutrition or diet guidance, and overall 
use patterns were similar across coun-
tries. Most participants from the USA, 
Canada, UK, and Australia (74% to 
87%) reported consulting with a rheu-
matologist, while French participants 
were more likely to have seen an in-
ternal medicine physician (68%). Ap-
proximately 25% of participants from 
France, USA, Canada, and Australia 
reported having consulted a registered 
dietitian versus 17% in the UK.

Resource ratings
Trustworthiness was the highest-rated 
consideration when choosing an in-
formation resource (median = 9 out of 
10, IQR = 6 to 10), followed by com-
prehensibility (median = 8, IQR = 5 to 
10), accessibility (median = 8, IQR = 5 
to 10), and individualisation (median= 
6, IQR = 4 to 9). Median ratings for 
resources by characteristic in each re-
source category for the full sample are 
shown in Figure 1.
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For the full sample, conventional health 
care providers (medical doctors, regis-
tered dietitians, nurses or nurse practi-
tioners) received similarly high ratings 
(medians ≥8) on trustworthiness, indi-
vidualisation of information and com-
prehensibility and slightly lower ratings 
for accessibility (medians ≥7). Alterna-
tive and complementary practitioners 
(naturopaths, homeopaths, personal 
trainers) received consistently lower 
ratings for all four domains (medians 
≤7). However, naturopaths and home-
opaths were the least-used resources 
across all the resources included in the 
survey (used by ≤8% of sample). Peo-
ple who had used alternative and com-
plementary practitioners gave higher 
ratings on trustworthiness, individuali-
sation, and comprehensibility (medians 
≥8) compared to those who had not 
used these resources (medians ≤6). 
Ratings of print materials varied de-
pending on the source of information. 
Trustworthiness ratings were high for 
all resources (medians ≥8), including 
books or articles by health care profes-
sionals, newsletters by SSc patient or-
ganisations, academic or scientific jour-
nal articles, books or articles by people 
with SSc, except for books or articles by 
alternative medicine providers (median 
= 5). Individualisation ratings were low 
for most resources (medians ≤6), while 
newsletters provided by SSc patient 
organisation were rated slightly higher 
(median = 7). Accessibility and com-
prehensibility ratings were moderate to 
high for almost all resources (medians 
≥7), except for academic or scientific 
journal articles with scores slightly low-
er on comprehensibility (median = 6). 
In the websites and other media catego-
ry, trustworthiness ratings were highly 
resource-dependent, with SSc patient or-
ganisation websites and university or re-
search institution websites scoring high-
est (medians = 9) and social media pages 
or groups and generic lifestyle or food 
websites scoring lower (median ≤6). 
Individualisation ratings were generally 
lower (medians ≤7), while accessibility 
ratings were high (medians ≥8) across re-
sources. Comprehensibility ratings were 
generally moderate to high (medians ≥7).
All five resources in the events category 
received high ratings (medians ≥8) on 

Table I. Characteristics of Scleroderma Patient-centred Intervention Network (SPIN)       
cohort participants who responded and did not respond to the survey.

Variablea Respondents  Non-respondents
 (n=727)  (n=707)

Sociodemographic  
Age in years, mean (SD) 59.9  (12.1)b 58.8  (12.7)
Female sex, n (%) 657  (90.4) 597  (84.4)
Race or ethnicityc, n (%)  

   White 606  (84.6)d 553  (81.3)e
   Black 44  (6.1)d 54  (7.9)e
   Other 66  (9.2d 73  (10.7)e
Years of education, mean (SD) 15.4  (3.5)f 14.7  (3.7)g
Employed full- or part-time, n (%) 305  (42.6)h 287  (42.2)i
Married or living as married, n (%) 525  (73.3)j 474  (69.6)k
Country of recruitment, n (%)  
   France 216  (29.7)l 257  (36.4)
   Canada 215  (29.6)l  153  (21.6)
   United States 193  (26.5)l 217  (30.7)
   United Kingdom 77  (10.6)l 64  (9.1)
   Australia 23  (3.2)l 16  (2.3)
   Spain 1  (0.1)l -

Medical  
Time in years since first non-Raynaud’s  15.3  (9.4)m 14.4  (9.2)n
   phenomenon symptom, mean (SD) 
Time in years since systemic sclerosis diagnosis,  13.4  (8.7)o 12.9  (8.7)p
   mean (SD) 

Limited systemic sclerosis subtype, n (%) 416  (57.2)q 413  (58.8)r
Body mass index category, n (%)  
   Underweight (< 18.5) 43  (5.9) 37  (5.2)
   Normal weight (18.5 to 24.9) 370  (50.9) 353  (49.9)
   Overweight (25.0 to 29.9) 199  (27.4) 197  (27.9)
   Obese (> 30.0) 115  (15.8) 120  (17.0)
Any gastrointestinal involvement, n (%) 637  (87.6) 611  (87.4)s
   Oesophageal  615  (84.6) 591  (84.8)t
   Stomach 200  (27.5) 198  (28.0)u
   Intestinal 272  (37.4) 251  (35.5)v
Digital ulcers (anywhere on the finger), n (%) 249  (34.3) 289  (40.9)
Tendon friction rubs, n (%) 68  (9.4)w 82  (13.2)x
Moderate or severe contractures of small joints, n (%) 158  (21.8)y 176  (26.5)z
Moderate or severe contractures of large joints, n (%) 75  (10.4)aa 80  (23.3)ab

Modified Rodnan Skin Score, mean (SD 7.4  (7.9)ac 7.7  (8.0)ad

Interstitial lung disease, n (%) 215  (29.6)ae 249  (35.2)af

Malnutrition Screening Tool score ≥ 2 (at risk) 117  (16)  ---------
UCLA SCTC GIT 2.0 total score and scale scoresai  
   Total GIT score, mean (SD) 0.63  (0.50) ----------
   Reflux scale, mean (SD) 0.68  (0.61) ----------
   Distention/bloating scale, mean (SD) 1.17  (0.86) ----------
   Faecal soilage scale, mean (SD) 0.45  (0.80) ----------
   Diarrhoea scale, mean (SD) 0.51  (0.62) ----------
   Social functioning scale, mean (SD) 0.39  (0.52) ----------
   Emotional well-being scale, mean (SD) 0.56  (0.71) ----------
   Constipation scale, mean (SD) 0.53  (0.60) ----------

aUCLA SCTC GIT 2.0 scores and Malnutrition Screening Tool scores were collected at time of com-
pleting the survey. All other variables were collected at time of enrolment into the SPIN Cohort. Par-
ticipants were enrolled on an ongoing basis from the beginning of the SPIN Cohort in 2013. 
cBecause ethnicity/race information is collected differently across countries, it is aggregated here into 
the categories “White”, “Black”, and “Other”. 
See Supplementary Table S1 for further details about race or ethnicity grouping. Due to missing data: 
bn=725; dn=716; en=680; fn=716; gn=680; hn=716; in=726; jn=716; kn=681; ln=725; mn=670; nn=654; 
on=698; pn=687; qn=719; rn=702; sn=699; tn=697 un=674; vn=684; wn=635; xn=635; yn=686; zn=665; 
aan=672; abn=653; acn=597; adn=592; aen=708; afn=694. 
aiAll domains and Total GIT score are scored from 0 (better health) to 3 (worse health) except diarrhoea 
and constipation domains with ranges from 0–2 and 0–2.5, respectively. The mean Total GIT score fell 
under “moderate severity” classification (none-to-mild = 0.00 to 0.49; moderate = 0.50 to 1.00; severe 
to very severe = 1.01 to 3.00.).



1611Clinical and Experimental Rheumatology 2024

Nutrition information resources in SSc / N. O/ stbo/  et al.

trustworthiness and comprehensibility 
but were rated lower on individualisation 
(medians = 7). Accessibility scores were 
particularly low among participants who 
had not used the resource (median = 5 
for all 5 resources) compared to partici-
pants who had used the resource (medi-
ans = 8 for 4 of 5 resources). 
Supplementary Table S3 shown use of 
resources in each category and com-
plete ratings for each resource for the 

full sample and separated by users and 
non-users of each resource. Across cat-
egories and resources within catego-
ries, trustworthiness, individualisation, 
accessibility, and comprehensibility 
ratings were generally lower among 
those who had not used resources com-
pared to those who had. 
Supplementary Table S4 shows rat-
ings for each resource for participants 
with none-to-mild or moderate (n=575) 

versus severe or very severe (n=151) 
gastrointestinal symptoms based on 
UCLA SCTC GIT 2.0 scores. Ratings 
were similar across categories regard-
less of symptom scores.

Discussion
We surveyed 727 people with SSc 
from the SPIN Cohort and found that 
nearly all (94%) had sought nutrition 
or diet information from at least one 

Table II. Use of nutrition and diet resources for all SPIN nutrition information resources survey respondents and by country.

Resource  Resource Full sample France USA Canada UK Australia
category  (n=727)a (n=216) (n=215) (n=193) (n=77) (n=23)
  Used n (%) Used n (%) Used n (%) Used n (%) Used n (%) Used n (%)
       
Health care At least one resource within 625  (86) 175  (81) 198  (92) 164  (85) 66  (86) 19  (83) 
providers the category
 Rheumatologist 472  (65) 55  (25) 186  87) 148  (77) 63  (82) 17  (74)
 Gastroenterologist 314  (43) 65  (30) 124  (58) 87  (45) 28  (36) 8  (35)
 Internal medicine physician 303  (42) 147  (68) 104  (48) 38  (20) 10  (13) 2  (9)
 Registered dietitian 171  (24) 50  (23) 55  (26) 47  (24) 11  (17) 6  (26)
 Nurse or nurse practitioner 161  (22) 28  (13) 63  (29) 35  (18) 28  (36) 6  (26)
 Functional medicine physician 84  (12) 29  (13) 16  (7) 33  (17) 4  (5) 2  (7)
 Personal trainer 69  (10) 9  (4) 23  (11) 23  (12) 11  (14) 3  (13)
 Naturopath 60  (8) 16  (7) 10  (5) 30  (16) 1  (1) 3  (13)
 Homeopath 40  (6) 19  (9) 9  (4) 7  (4) 5  (6) 0  (0)
    
Print  At least one resource within the  491  (68) 132  (61) 161  (75) 128  (66) 55  (71) 13  (57)
material category 
 Book or article by health care  380  (52) 94  (44) 131  (61) 103  (53) 38  (49) 12  (52)
 professional 
 Newsletter by scleroderma patient  347  (48) 74  (34) 116  (54) 97  (50) 46  (60) 12  (52)
 organisation 
 Academic or scientific journal article 235  (32) 41  (19) 100  (47) 59  (31) 27  (35) 7  (30)
 Book or article by person with  233  (32) 45  (21) 80  (37) 66  (34) 34  (44) 7  (30)
 scleroderma 
 Book or article by alternative  139  (19) 39  (18) 45  (21) 36  (17) 17  (22) 2  (9)
 medicine provider 
       
Websites and  At least one resource within the 482  (66) 115  (53) 156  (73) 137  (71) 56  (73) 15  (65)
other media  category
platforms Scleroderma patient org. website 356  (49) 78  (36) 122  (57) 97  (50) 46  (60) 11  (48)
 Website of a university or research 204  (28) 22  (10) 94  (44) 57  (30) 22  (29) 7 ( 30) 
 institution 
 Lifestyle or food-related social  195  (27) 35  (16) 68  (32) 66  (34) 20  (26) 3  (13)
 media page or group 
 General lifestyle or food-related  175  (24) 37  (17) 64  (30) 52  (27) 19  (25) 2  (9)
 website 
 Facebook group for people with 173  (24) 39  (18) 62  (29) 46  (24) 16  (21) 8  (35) 
 scleroderma 
 Website/social media page of a 111  (15) 18  (8) 46  (21) 27  (14) 14  (18) 5  (22) 
 medical professional 
 Facebook group for people with  78  (11) 17  (8) 32  (15) 19  (10) 8  (10) 1  (4)
 autoimmune diseases 
       
Events At least one resource within the  311  (43) 53  (25) 116  (54) 99  (51) 32  (42) 9  (39)
 category 
 Patient support group 216  (30) 27  (13) 87  (40) 72  (37) 23  (30) 5  (22)
 National or regional scleroderma  189  (26) 25  (12) 69  (32) 71  (37) 20  (26) 3  (12)
 patient org. event 
 Presentation by a health care  147  (20) 20  (9) 53  (25) 54  (28) 15  (19) 5  (22)
 professional (other than dietitian) 
 Presentation by person(s) with  103  (14) 20  (9) 29  (13) 44  (23) 7  (9) 2  (9)
 scleroderma 
 Presentation by a dietitian 72  (10) 11  (5) 23  (11) 28  (15) 7  (9) 3  (13)

aOne participant was recruited from Spain and is not included in the country breakdown, but is included in the full sample total.
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informational resource. The most-used 
category of information resources was 
health care providers (86%), followed 
by print materials (68%), websites and 
social media (66%), and events (43%). 
People who had used a resource gener-
ally rated it more favourably compared 
to those who had not used the resource. 
For the full sample, the highest-rated 
resources across domains were con-
ventional health care providers, SSc 
patient organisations, patient support 
groups, and university or research in-
stitution websites. The health care 
provider category received the high-
est ratings for individualisation, which 
is likely because of provider ability to 
consider patient comorbidities, prefer-
ences, and social circumstances when 
providing nutrition information and 
recommendations.
Resources with the lowest ratings were 
typically used by a smaller proportion 
of participants and often had wider rat-
ing IQRs by 1 to 2 points compared 
to resources that had consistently high 
ratings, suggesting larger discrepan-
cies in perceptions of these resources 
among participants. This could be in 
part because publicly accessible re-
sources with few barriers to dissemina-
tion, such as websites and social media 
groups, as well as alternative and com-
plementary practitioners with variable 
requirements for professional certifi-
cation, licensure, and credentialing, 
may have a wider range in credibility 
and quality (32-35). Experiences with 
and perceptions of such resources may 
thus vary more widely. Overall, find-
ing high-quality information online for 
rare diseases and assessing its quality 
are substantial challenges (36, 37). Lit-
tle objective assessment of the quality 
of online, SSc-specific information has 
been done (38). One systematic review 
assessed the quality of online informa-
tion about Raynaud’s phenomenon in 
SSc and concluded that quality was low 
(39). Another study assessed 115 You-
Tube videos with SSc-related content; 
it found that about 1 in 5 videos was 
misleading and that the best quality vid-
eos were primarily created by academic 
institutions, professional organisations, 
and physicians (40). More objective 
research on the quality and helpful-

ness of online health information in 
SSc is needed, including on the topic 
of nutrition and diet and management 
of gastrointestinal symptoms. Tools to 
complete this type of assessment, such 
as the DISCERN tool and the Global 
Quality Scale, are available and have 
been used to assess online health infor-
mation in written and video form for 
SSc and other diseases (38, 40-42).
Resources that are provided by general-
ly trusted institutions, such as a univer-
sity, hospital, or SSc patient organisa-
tion, were rated more favourably across 
domains and particularly high on trust-
worthiness. Such resources also had a 
higher proportion of respondents who 
had used them, suggesting that these 
are preferred or more easily accessed 
resources. Lower ratings on trustwor-
thiness were observed when the source 
of the information cannot easily be 
verified as credible, such as with many 
web-based sources or print materi-
als, suggesting that many participants 
think about possible sources of infor-
mation critically. This finding may not 
be generalisable across the SSc patient 
population, as our survey respondents 
had on average 15 years of education, 
which equates to some years of univer-
sity completed. Higher education levels 
are often associated with better health 
and digital literacy (43, 44). 
Almost 1 in 3 participants in our study 
had used a patient support group to seek 
nutrition information. While some phy-
sicians report being concerned about 
the type of information being shared 
and the potential for encouragement 
to utilise unconventional therapies in 
peer support groups (45, 46), such con-
cerns appear to not be shared with most 
patients, given their high trust rating 
(median = 8). Other studies have iden-
tified the information-sharing aspect 
of patient support groups as a patient-
perceived benefit of these groups, and 
this may be particularly important for 
individuals with rare diseases, who 
may not have friends or family that 
understand what they are experienc-
ing (47, 48) Some non-professional re-
sources, including patient organisation 
material and organised patient support 
groups, had trustworthiness ratings that 
were similar to those for professional 

resources, such as individual consulta-
tions with a health care provider. It may 
be that informational resources that 
have close links with trusted institu-
tions or are thought to have been vetted 
by credible patient organisations, such 
as people facilitating patient support 
groups, have higher trust among pa-
tients. More general nutrition-focused 
websites and social media-based SSc 
or autoimmune disease support groups, 
which are not typically associated with 
known SSc patient organisations, were 
rated lower on trust, which is consist-
ent with the idea that organisational 
affiliation and personal contact may be 
important factors in trust. However, we 
have not identified any studies that have 
examined factors associated with trust 
in SSc informational resources.

Clinical implications
A 2019 systematic review concluded 
that clinical practice guidelines for di-
etary interventions in SSc should take 
a measured approach due to limited 
evidence, including the lack of any 
randomised controlled trials in this 
area (18). Given this and the findings 
of our survey, there are several re-
search gaps in the nutritional care of 
patients with SSc that should be ad-
dressed to improve nutrition-related 
outcomes. First, the evidence-base for 
nutritional intervention in SSc needs 
to be bolstered as the current lack of 
research in this area is a barrier to pro-
viding SSc-specific recommendations. 
Second, actual and perceived barriers 
to accessing nutrition information re-
sources should be further investigated. 
In our NGT sessions with 15 patients 
with SSc, reported barriers to access 
included high costs, long waiting times 
for appointments and referrals, and dif-
ficulty with comprehending informa-
tion (20). More research is also needed 
to identify possible solutions to access 
barriers. Third, the trustworthiness, 
comprehensibility and individualisa-
tion of online and other resources ad-
dressing nutrition and diet and man-
agement of gastrointestinal symptoms 
in SSc need to be objectively evaluated 
as a first step towards providing people 
with SSc guidance about the accuracy 
of information from these resources. 
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Lastly, further research should assess 
the impact of accessing different infor-
mation resources on nutrition-related 
outcomes (e.g. gastrointestinal symp-
toms, malnutrition status) for people 
with SSc.

Strengths and limitations
An important strength of this study is 
that the initial version of the survey 
was developed based on information 
provided in NGT groups by people 
with SSc and then iteratively further 
developed with input from people with 
SSc. Although the list of resources that 
we included may not be exhaustive, 
we believe that included resources are 
likely a good representation of the in-
formational resources that people with 
SSc use in the countries we included 
in our study, and the domains assessed 
are likely important to them. Another 
important strength of this study is its 
large and international sample. There 
are also some limitations related to gen-
eralisability to consider in interpreting 
results. First, about half of SPIN Cohort 
participants did not complete the sur-
vey, and we do not know if this group 
and our study participants differed on 
interest in nutrition therapies or other 
important characteristics that we did 
not measure. However, responders and 
non-responders did not differ meaning-
fully on gastrointestinal involvement or 
BMI scores. In addition, the SPIN Co-
hort is a convenience sample and may 
not be representative of the SSc popu-
lation. Second, we asked participants 
about preferences and use of informa-
tion resources, but this did not allow 
us to assess whether use of information 
resources influenced gastrointestinal 
outcomes. Third, we did not collect in-
formation on dietary patterns or specific 
diets followed by participants.

Conclusion
We found that approximately 19 in 
20 people with SSc have sought and 
accessed diet and nutrition informa-
tion from a variety of resources. The 
highest-rated resources were linked to 
organisations or professions with well-
established credibility or personal con-
tacts including conventional health care 
providers, SSc patient organisations, 

patient support groups, and university 
or research institution websites. Future 
research should address the limited ev-
idence-base for nutritional intervention 
in SSc and objectively assess the qual-
ity and impact on patient outcomes for 
different information resources.
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