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Abstract 

Background: Gastrointestinal involvement (GI) emerged as one out six prediction factors 
independently associated with mortality in early diffuse systemic sclerosis (SSc) patients in the EUSTAR 
cohort, and it is associated with low mood in a small cohort of patients. Dietary habits have not been 
extensively evaluated in scleroderma cohorts yet. 
 
Aim of the study: To evaluate the impact of Mediterranean diet on depression, anxiety, gastrointestinal 
symptoms and overall quality of life in patients with SSc in the Italy. 
 
Objectives:  
1) To evaluate the dietary habits in a large National cohort of Italian SSc patients recruited from three  
referral centres 
2) To evaluate the adherence to the Mediterranean diet in Italian SSc patients using the 14-item 
Mediterranean Diet Adherence Screener (MEDAS) questionnaire; 
3) To evaluate the prevalence of depression, anxiety and to assess the overall quality of life in SSc 
patients; 
4) To evaluate the impact of the Mediterranean diet on the prevalence of GI involvement in SSc patients; 
5) To evaluate the impact of dietary habits and GI involvement on depression, anxiety and quality of life. 
6) To evaluate the nutritional statuts of SSc patients and to correlate it to GIT involvement, depression 
and anxiety symptoms.  
 
Methods: Five-hundred patients affected by SSc (fulfilling ACR/EULAR 2013 classification criteria) 
from three different Italian cohorts will be enrolled. The dietary habits and the adherence to the 
Mediterranean diet will be assessed using the 14-item MEDAS in a face-to-face interview with the 
participants.The presence and severity of depression and anxiety will be screened with the Hospital 
Anxiety and Depression Scale,while the overall quality of life will be assessed through the modified 
Scleroderma-HAQ.The upper and lower GI symptoms will be assess using two validated self-



administered questionnaires, the Reflux Disease Questionnaire (RDQ) and the University of California 
at Los Angeles (UCLA) Scleroderma Clinical TrialsConsortium (SCTC) GI Tract (GIT) 2.0 questionnaire.  
Nutritional status will be assessed through means of Malnutrition Universal Screening Tool (MUST), 
body mass index (BMI) and serological evaluation of  macroelements and microelements 
(vitamin B1, B6, B12, folate, D3, ferritin, total iron binding capacity, total iron, zinc, phosphate, 
calcium, magnesium, manganese, selenium, nichel, albumin and total proteins).  
Dietary habits, GI involvement, depression, nutritional status, anxiety and quality of life will be analysed 
according to patients’ characteristics, disease subset and internal organ involvement, life style (work 
activity, physical activity, smoking habits, etc..). For each single objective a sub-analysis according to 
regional origin (northern, central, southern regions) and to urban-suburban-rural will be performed. 
For statistical analysis, statistically significant correlations will be calculated between diet habit, 
depression, anxiety, quality of life and GI involvement. 
 
 

Lay Summary 
 
La Sclerosi Sistemica (SSc) è una patologia autoimmune sistemica caratterizzata dalla presenza di 
manifestazioni vascolari, autoimmuni e progressiva fibrosi a carico della cute e degli organi interni. Tra 
le manifestazioni della SSc, quelle a livello gastrointestinali (nausea, vomito, diarrea, stipsi e reflusso 
gastrointestinale) sono estremamente comuni e precoci.  Recentemente inoltre, in studi effettuati su un 
ampie casistiche di pazienti, l’interessamento gastrointestinale è emerso come un fattore predittivo 
indipendente di mortalità nei pazienti affetti da SSc variante diffusa cutanea nella fase precoce di 
malattia. L’interessamento gastrointestinale si è visto inoltre associarsi con disturbi dell’umore, in 
particolar modo la presenza di sintomi depressivi. Ad oggi però non esistono studi affidabili che abbiano 
evidenziato come le abitudini elementari possano influenzare lo sviluppo delle manifestazioni 
gastrointestinali nei pazienti affetti da SSc.  Lo scopo del nostro studio, che verrà effettuato in 3 centri 
di riferimento per la SSc (Ospedale San Raffaele Milano, Istituto Clinico Humanitas Milano e Ospedale 
Gemelli Roma) ha lo scopo di valutare l’impatto della dieta Mediterranea nello sviluppo di depressione, 
ansia, sintomi gastrointestinali e qualità della vita in generale nei pazienti affetti da SSc in Italia. Lo 
studio verrà condotto tramite l’utilizzo di questionari che verranno somministrati ai pazienti affetti da 
SSc nei 3 centri. Ai pazienti verrà richiesti di compilare i questionari (questionario di aderenza alla dieta 
Mediterranea [MEDAS]) e allo stesso tempo verranno valutati i parametri di alterazione dell’umore 
(Scala di Ansia e Depressione Ospedaliera, questionario sulla qualità di vita dei pazienti sclerodermici) 
e dei sintomi gastrointestinali dei pazienti (questionario sula presenza di malattia da reflusso [RDQ], ed 
il questionario sull’interessamento gastrointestinale già sviluppato nell’Università della California a Los 
Angeles). Inoltre, verrà valutato lo stato nutrizionale dei pazienti tramite uno strumento di screening 
(MUST) e la valutazione di micro- e macroelementi a livello sierologica. Il nostro obiettivo è di riuscire 
a reclutare tra i 3 centri 500 pazienti affetti da SSc. I dati così ottenuto verranno analizzati e messi in 
correlazione con le caratteristiche cliniche dei pazienti. I risultati così ottenuti potrebbero aiutarci a 
comprendere se la dieta Mediterranea ha impatto sullo sviluppo di sintomi gastrointestinali nei pazienti 
sclerodermici, sull’umore e sullo stato di benessere in generale. Inoltre se dal nostro studio risultassero 
dati indicativi di un effetto benefico della dieta Mediterranea sugli ambiti sopradescritti ciò potrebbe 
essere utile per consigliare interventi dietetici mirati nei pazienti affetti da SSc.  
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Background  
 
Systemic sclerosis (SSc) is a generalised chronic autoimmune connective tissue disease. Although 

the skin is easily accessible for pathophysiological examination, much less is known about the 

pathophysiological mechanisms causing the multifaceted gastrointestinal (GI) symptoms [1]. This is 

mainly due to the limited availability of samples of the GI mucosa and adjacent tissue structures such 

as nerves and microvasculature. Recent evidences show that the pathways leading to fibrosis, the 

neuroimmunological dysregulation in the myenteric plexus, and the altered regulation of 

microcirculation appear to be similar to the pathophysiological alterations observed in SSc skin [2]. 

Involvement of the gastrointestinal tract (GIT) is much more frequent than expected [3] and can affect 

up to 90% of patients [4]. Progressive fibrotic changes that occur in combination with neuromuscular 

dysfunction in the upper and lower GIT lead to dysmotility, malabsorption, malnutrition and 

dilatation of the intestine [5]. Main symptoms are meteorism, dysmotility of the oesophagus, 

heartburn and dysphagia. In severe cases, GI manifestations can result in lethal complications such 

as severe intestinal pseudo-obstruction and Barrett’s cancer [6]. Recent studies have shown that the 

prevalence of clinically significant depressive symptoms in SSc ranges from 36 to 65%[7] and GIT 

involvement is an important predictor of depressive symptoms [7] and has a major impact on the 

HRQOL of SSc patients [7, 8]. Moreover, nutritional status has emerged as a  marker for disease 

activity and severity in SSc, and it is able to predict mortality [9]. The first questionnaire to assess 

the nutritional status and the GIT invovelment in SSc patients was designed by prof. Khanna and 

colleagues from UCLA [10, 11]. It showed that the self-rated severity of GIT involvement ranges 

from absence of symptoms to very mild in 39% of patients, mild in 21% of patients, moderate in 31% 

of patients and severe or very severe in 9% of patients when queried on reflux, distension, bloating, 

diarrhoea, faecal soilage, constipation, emotional well-being and social functioning [11]. Of interest, 

the questionnaire also revealed a direct link between GI involvement, especially reflux and 

constipation, and depressed mood in the affected patients. Using this questionnaire, it was shown that 

GI involvement is associated with depressed mood. The University of California-Scleroderma 

Clinical Trial Consortium Gastrointestinal Instrument (UCLA SCTC GIT 2.0) is a patient-reported 

outcome measure to assess gastrointestinal symptoms and their impact on social and emotional well-

being in SSc [11]. This 34-item instrument has seven scales: reflux, distension/bloating, diarrhoea, 

faecal soilage, constipation, emotional well-being and social functioning, and a total gastrointestinal 

score. All scales are scored from 0 (better health-related quality of life) to 3 (worse health-related 

quality of life) except for the diarrhoea and constipation scales that range from 0 to 2 and from 0 to 

2.5, respectively. The instrument takes approximately 5–7 min to complete. The questionnaire has 

been successfully used to assess the degree of GIT involvement in Italian SSc patients and it has been 

proved to be valid and reliable [12]. A similar approach was taken in a European SSc cohort by the 

DNSS [13]. When a multi-symptom questionnaire was applied to SSc patients, 99% reported they 

had some GI complications. In this cohort of patients, the most frequent symptom of GI involvement 

was meteorism (88%), followed by coughing/sore voice (78%), heartburn during the day 69%, 

stomach ache (69%), diarrhoea (68%) and nausea (61%). About half of the patients (49%) had 

constipation. Less frequent symptoms were vomiting (37%) and weight loss (28%). Surprisingly, 

nutrition and lifestyle factors did not appear to contribute significantly to this high frequency of GI 

symptoms but this issue was not properly investigated and the role of a specific diet in the 

development of GI symptoms was not the aim of the study. Most recently, the 7500 patients from the 

worldwide but Europe-centred EULAR Scleroderma Trials and Research group (EUSTAR) cohort 

have been analysed. Here, two-thirds of patients reported oesophageal symptoms, and around a 

quarter stomach or intestinal symptoms [14]. Unfortunately, treatment for SSc is challenging and no 

immunosuppressive or anti-fibrotic therapy is currently effective for treatment of GIT co-morbidities 

in SSc. As such, for GIT disease a focus on symptomatic relief, with anti-reflux measures, rotating 

antibiotics, and pro-kinetics, is the standard of care [15] It has been suggested that nutritional support 

may help prevent progressive debilitation in SSc and that nutritional treatment has impact on quality 



of life and survival. A North American expert panel has recommended an assessment of nutritional 

status in patients with SSc [16]. Nutritional status in SSc is beginning to gather attention due to 

reported malnutrition in up to ranging 56% of patients [17, 18]. Unfortunately it is still not known 

whether specific dietary recomendations might influence the the development of GIT symptoms. The 

Mediterranean Diet is a low-protein diet involving high consumption of unrefined cereal products (in 

Italy mainly bread and pasta) vegetables, olive oil, nuts, fruit, moderate amounts of wine, occasionally 

fish and cheese, and rarely other animal products. Studies have investigated that the Mediterrean Diet 

may be protective for cardiovascular diseases in different patients’ populations [19]. No data is 

available, though, on the effects of the Mediterrean Diet in the development of SSc-related GIT 

involvement. Recently, a 14-item questionnaire has been developed to assess the adherence to the 

Mediterrean diet [20]. The questionnaire has been extensively translated and has been proved to be 

useful and easy to use [21].  

 
 
 
 



Project aim  
 

Given the paucity of data on the effects of a specific diet in the development of GIT symptoms and mood 

disorders in SSc patients we will investigate whether the Mediterrean Diet might influence the frequency and 

the degree of GIT involvement in Italian SSc patients. More specifically our aims will be: 

 

1) To evaluate the dietary habits in a large National cohort of Italian SSc patients recruited from 
three referral centres from 2 different geographical areas. This epidemiological data will be the 
basis to investigate whether Italian SSc patients do follow a specific diet or not. It is indeed 
extremely important to know if Italian SSc patietns have a perception of the role of the diet in 
their disease. 

2) To evaluate the adherence to the Mediterranean diet in Italian SSc patients using the 14-item 
Mediterranean Diet Adherence Screener (MEDAS) questionnaire.  

3) To evaluate the prevalence of depression, anxiety and to assess the overall quality of life in SSc 
patients. As already mentioned in the background section, mood abnormalities and GIT 
involvement seem to be strictly correlated in SSc patients. We will then evaluate if this 
correlation exists also in Italian SSc patients and how profoundly the GIT involvement is an 
independent risk factor for the development of mood abnormalities.  

4) To evaluate the impact of the Mediterranean diet on the prevalence of GI involvement in SSc 
patients. Once we have assessed whether Italian SSc patietns adhere to the Mediterrean Diet, we 
will focus on how this specific diet might affect the development of GIT symptoms. 

5) To evaluate the impact of dietary habits and GI involvement on depression, anxiety and quality 
of life.  

6) 6) To evaluate the nutritional statuts of SSc patients and to correlate it to GIT involvement, 
depression and anxiety symptoms.  

 
 

 

 

 



Methods: project description and patient enrollment  
 

The project will take place in three tertiary scleroderma referral centers in Italy: 1) the Unit of Immunology, 

Rheumatology, Allergy and Rare Disease (UnIRAR) – San Raffaele Hospital and Scientific Institute in Milan 

(Coordinating Center); 2) Division of Rheumatology and Clinical Immunology - Humanitas Clinical and 

Research Center – Milan; 3) the Unit of Rheumatology –Catholic University of the Sacred Heart, Rome. 

 

The aim is to enroll 500 patients between the three centres. All patients will fulfill the 2013 ACR/EULAR 

proposed classification criteria for Systemic Sclerosis [22]. The patients will be enrolled during their follow-

up appointment. For each single objective a sub-analysis according to regional origin (northern, central, 

southern regions) and to urban-suburban-rural will be performed.  

 

All patients will give a written informed consent; the study will be in accordance with the Declaration of 

Helsinki and after study protocol approval by each Institutional Review Board from all three involved 

Institutes. 

 
For statistical analysis, statistically significant correlations will be calculated between diet habit, 
depression, anxiety, nutritional status, quality of life and GI involvement. Data will be analyzed using 
SPSS 20.0 (SPSS, Chicago, IL). Continuous variables will be reported as mean ± standard deviation, while 
categorical as number and percentage. Mann– Whitney's test or Wilcoxon's rank sum test, as 
appropriate, will be used to compare continuous variables; p <0.05 will be considered statistically 
significant.  
 
Patients and methods  

 

All demographic, clinical and disease characteristics of the patients will be recorded.  

 

The patients will be asked to fill the following questionnaires in a face-to-face interview: 

 

1) The 14-item MEDAS to assess the dietary habits and the adherence to the Mediterrean diet (Italian 

version) 

2) The Hospital Anxiety and Depression Scale to assess the presence and severity of depression and 

anxiety (Italian version) 

3) The modified Scleroderma Health Assessment Questionnaire (HAQ) to assess the overall quality of 

life 

4) The Reflux Disease Questionnaire (RDQ) to assess the presence and severity of reflux symptoms 

5) The University of California at Los Angeles (UCLA) Scleroderma Clinical TrialsConsortium (SCTC) 

GI Tract (GIT) 2.0 questionnaire to assess the presence and severity of upper and lower GI symptoms.  

 

Nutritional status will be assessed through means of Malnutrition Universal Screening Tool (MUST), 
body mass index (BMI) and serological evaluation of  macroelements and microelements 
(vitamin B1, B6, B12, folate, D3, ferritin, total iron binding capacity, total iron, zinc, phosphate, 
calcium, magnesium, manganese, selenium, nichel, albumin and total proteins).  
 

Dietary habits, GI involvement, depression, anxiety, body mass index (BMI) and quality of life will be 
analysed according to patients’ characteristics, disease subset and internal organ involvement, life style 
(work activity, physical activity, smoking habits, etc..).  
 
All patients will be followed-up at each referral center in accordance to good clinical practice; follow-up 
visits with complete clinical evaluation will be perfrmed every 3 months for each patient. Additional 
instrumental analysis to evaluate the presence and the severity of internal organ involvement will be 
performed as clinically indicated. 
 

 

 



Study design:  
Observational multicentre prospective cohort study.  

Month 0: database building and sending to all involved centres; questionnaires distribution to all centres;  

Month 0 to month 10: patient’s enrollement; analysis of patietn’s demographic and clinical characteristics; 

analysis of nutritional status, questionnaires fulfillment and collection.   

Month 10: collecting data from all centers; data checking & ask for query on data;  

Month 10 to month 12: statistical analysis and study results.  

 

 
 

Costs Type  Euros  Description  
Study procedures I 5000 Baseline and follow-up visits 

and face-to-face interviews (500 

pts), questionnaires translation, 

collection and storage. 

Study procedures II 10000 Serological evaluation of micro- 

and macroelements (500 pts). 

Costs for publication 1500  Costs for publication 

Ethics comittee from all centres  

 
1500 Institutional Review Board 

approval 

Data management and statistical 

analysis  
1000  Data monitoring and Statistical 

analysis 

Technical assistance  1000  Storing, shipping;  

 

TOTAL  20000  

 
 
  



Future perspectives 
Results of this project could:  
1) provide information on the impact of Mediterranean diet on GI symptoms, mood disorders and 
overall quality of life in a huge SSc patients cohort;  
2) provide clues to curb the impact of GI symptoms and mood disorders on the overall quality of life;  
3) potentially pave the way to dietary intervention as complementary treatment for GI involvement, 
being the starting point to national interventional dietary programs for SSc patients. 
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