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Abstract
AIM
To evaluate how different levels of adherence to a 
mediterranean diet (MD) correlate with the onset of fun
ctional gastrointestinal disorders.

METHODS
As many as 1134 subjects (598 M and 536 F; age range 
17-83 years) were prospectively investigated in relation 
to their dietary habits and the presence of functional 
gastrointestinal symptoms. Patients with relevant 
chronic organic disease were excluded from the study. 
The Mediterranean Diet Quality index for children and 
adolescents (KIDMED) and the Short Mediterranean 
Diet Questionnaire were administered. All subjects were 
grouped into five categories according to their ages: 
17-24 years; 25-34; 35-49; 50-64; above 64.

RESULTS
On the basis of the Rome Ⅲ criteria, our population 
consisted of 719 (63.4%) individuals who did not meet 
the criteria for any functional disorder and were classified 
as controls (CNT), 172 (13.3%) patients meeting 
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criteria for prevalent irritable bowel syndrome (IBS), and 
243 (23.3%) meeting criteria for prevalent functional 
dyspepsia (FD). A significantly lower adherence score in 
IBS (0.57 ± 0.23, P < 0.001) and FD (0.56 ± 0.24, P < 
0.05) was found compared to CNT (0.62 ± 0.21). Females 
with FD and IBS exhibited significantly lower adherence 
scores (respectively 0.58 ± 0.24, P < 0.05 and 0.56 ± 0.22, 
P  < 0.05) whereas males were significantly lower only for 
FD (0.53 ± 0.25, P < 0.05). Age cluster analyses showed 
a significantly lower score in the 17-24 years and 25-34 
year categories for FD (17-24 years: 0.44 ± 0.21, P  < 
0.001; 25-34 years: 0.48 ± 0.22, P < 0.05) and IBS (17-24 
years: 0.45 ± 0.20, P < 0.05; 24-34 years: 0.44 ± 0.21, 
P < 0.001) compared to CNT (17-24 years: 0.56 ± 0.21; 
25-34 years: 0.69 ± 0.20).

CONCLUSION
Low adherence to MD may trigger functional gastro
intestinal symptoms, mainly in younger subjects. Moreover, 
with increasing age, patients tend to adopt dietary re
gimens closer to MD.

Key words: Mediterranean diet; Irritable bowel syndrome; 
Dietary regimen; Functional gastro-intestinal disorders; 
Functional dyspepsia
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Core tip: Diet seems to be one of the most important 
triggering factor for functional gastrointestinal disorders 
(FGID). In fact, patients suffering from irritable bowel 
syndrome or functional dyspepsia frequently report the 
onset of symptoms after a meal or the consumption of 
certain types of foods. The mediterranean (MD) diet 
is universally considered a health-promoting dietary 
regimen, since populations adopting this type of diet 
exhibit a lower rate of major cardiovascular, neoplastic, 
metabolic morbidity and mortality. Emerging evidence 
supports a beneficial effect of MD on the gastrointestinal 
tract, although the association between a high adherence 
to MD and FGID symptoms is still unclear.
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INTRODUCTION
The Mediterranean diet (MD) is considered as a complex 
set of eating habits adopted by peoples in countries 
bordering the Mediterranean Sea. It includes high 
consumption of olive oil, fiber-rich foods, milk or dairy 
products and low consumption of meat or meat-based 

products[1]. In the last few years, this dietary regimen 
has been universally proposed as a health-protective 
diet since populations who have adopted it show a 
remarkable reduction in all-cause mortality[2], especially 
from cardiovascular diseases and cancer, compared to 
the United States or Northern European countries[3]. The 
beneficial effects of MD may be attributed to the large 
consumption of antioxidants contained in raw fruit and 
vegetables or to a reduced consumption of saturated 
fats.

A healthy diet is also important to preserve gastro
intestinal balance. Indeed, some alimentary regimens 
or even some meals are able to trigger symptoms in 
individuals with functional gastrointestinal disorders 
(FGIDs), such as functional dyspepsia (FD) or irritable 
bowel syndrome (IBS). FGIDs are highly prevalent 
chronic disorders occurring in the absence of any organic 
etiology[4]. They are often associated with psychological 
co-morbidities, such as depression or anxiety, which 
negatively influence the quality of life and cause absence 
from work or school with a consequently relevant 
economic burden. The etiology of FGID is thought to be 
multifactorial, and includes altered brain-gut interactions, 
genetic predispositions, and/or environmental factors, 
such as diet[5,6]. Actually, food - especially some types of 
foods - seems to be the most important triggering factor. 
Up to 75% of adults with IBS report that diets high in 
carbohydrates, fatty foods, coffee, alcohol, and hot spices 
worsen their GI symptoms[7]. Dyspeptic patients usually 
report that meal size, eating patterns, caloric intake as well 
as nutrient composition-lipid content in particular-strongly 
influence the onset of dyspeptic symptoms. Several 
mechanisms have been hypothesized to account for the 
association between food and gastrointestinal symptoms, 
i.e., influence of food on microbiota composition; luminal 
distension related to gas production from bacterial 
fermentation; direct effects of some nutrients on GI 
sensitivity and motility[8,9].

Emerging evidence[4,10] supports the hypothesis that 
MD may be beneficial also for functional gastrointestinal 
disorders. Against this background, the aim of our study 
was to evaluate how different levels of adherence to MD 
correlate with the onset of functional gastrointestinal 
disorders, such as irritable bowel syndrome or functional 
dyspepsia.

MATERIALS AND METHODS
Population features
Our study was performed in Campania, a region of 
Southern Italy between May 2011 and April 2012. As 
many as 1134 subjects (598 M and 536 F; age range 
17-83 years) without a prior abdominal surgery or 
relevant organic chronic disease, on the basis of an 
accurate history taking, were investigated in relation to 
their dietary habits; of these, 114 were outpatients of the 
“Federico Ⅱ” University Hospital (Naples), 401 had been 
surveyed during an open event for health prevention 
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held in the city of Caserta; 619 were evaluated during a 
health care program in a secondary school in Naples. 

Clinical questionnaire
All subjects were administered the Rome Ⅲ question
naire to assess the presence of upper or lower gastro
intestinal symptoms: 719 patients did not report any 
relevant gastrointestinal symptoms (controls), 172 met 
the criteria for prevalent irritable bowel syndrome and 
243 for prevalent functional dyspepsia. Controls, IBS 
and FD patients were classified according to age: 17-24 
years old, 25 to 34 years old, 35 to 49 years old, 50 to 
64 years old and, finally, above 64 years of age.

Adherence to MD questionnaire
In addition, all subjects completed a standardized 
food frequency questionnaire (FFQ) evaluating their 
adherence to the Mediterranean Diet model. In order to 
explore the adherence to MD in different age categories, 
we used two different questionnaire: The Mediterranean 
Diet Quality index for children and adolescents (KIDMED) 
was administered to participants whose ages ranged 
from 17 to 24 years, and the Short Mediterranean 
Diet Questionnaire to those older than 24 years. Both 
questionnaires were developed according to the principles 
behind Mediterranean dietary patterns. 

The KIDMED index is based on a 16-question test 
with scores ranging from 0 to 12; questions denoting a 
negative connotation compared to the Mediterranean 
diet model were assigned a value of -1, those with 
positive aspects were assigned +1 (Table 1). The score 
obtained was classified into three levels of adherence 
to the Mediterranean dietary model: > 8 optimal; 4-7 
intermediate, ≤ 3 very low adherence[11,12].

The Short Mediterranean Diet Questionnaire derives 
from a larger validated FFQ including 136 items; it is 

based on a 9-question test assessing the frequency of 
consumption for nine typical food categories. A specific 
frequency score was assigned to each food to attribute 
+1 only when food consumption satisfied the criteria 
(Table 2). The final composite score ranged from 0 to 
9 and, as for the KIDMED index, it was classified into 
three levels of adherence to the Mediterranean diet: > 7 
optimal; 4-6 intermediate, ≤ 3 very low adherence[13].

Since two different types of questionnaires were 
used, the final index ranged from 0 to 9 or from 0 to 
12; for this reason, to equalize the score obtained for 
each patient, final scores were divided by the maximum 
result achievable depending on the questionnaire 
employed.

Statistical analysis
Data were evaluated using SPSS for Windows version 
13 (SPSS Inc., Chicago, IL, United States). Results were 
analyzed using t-test and ANOVA. Differences were 
considered significant when the P value was below 0.05. 
A multinomial regression model was used to analyze 
whether the level of adherence to MD was associated 
with functional gastrointestinal disorders, age category, 
sex or BMI. Results are reported as adjusted odds ratio 
with 95%CI; P-values below 0.05 were considered 
as significant. The output of the multinomial logistic 
regression is presented as a set of two dichotomous 
logistic regressions that provide a pairwise comparison of 
the phenotypes, as follows: High vs low adherence to MD 
and high vs intermediate adherence to MD. The oldest 
group, controls, individuals presenting with third grade 
obesity, and females were used as reference category in 
the multinomial regression model.

RESULTS
Overall, 1134 subjects were investigated as to presence 
of both upper and lower gastrointestinal symptoms and 
were thus classified into the following groups: Controls, 
functional dyspepsia or irritable bowel syndrome. 
Thereafter, they were all stratified by level of adherence 
to the Mediterranean diet (low, intermediate and high 
adherence) and age category (17-24; 25-34; 35-49; 
50-65; > 65 years) (Table 3).
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Table 1  KidMed test to assess adherence to the Medi­
terranean diet

Scoring

+1 Has one fruit or fruit juice every day
+1 Has a second fruit every day
+1 Has fresh or cooked vegetables regularly once a day
+1 Has fresh or cooked vegetables more than once a day
+1 Consumes fish regularly (at least 2-3 times per week)
-1 Goes more than once a week to a fast-food (hamburger) 

restaurant
+1 Likes pulses and eats them more than once a week
+1 Consumes pasta or rice almost every day (5 or more times 

per week)
+1 Has cereals or grains for breakfast
+1 Consumes nuts regularly (at least 2-3 times per week)
+1 Uses olive oil at home
-1 Skips breakfast
+1 Has a dairy product for breakfast (yoghurt, 

milk, etc.)
-1 Has commercially baked goods or pastries for breakfast
+1 Has two yoghurt and/or some cheese (40 g) daily
-1 Has sweets and candy several times every day

Table 2  Short mediterranean diet questionnaire

Scoring

+1 Olive Oil (> 1 spoon/d) 
+1 Fruit (≥ 1 serving/d)
+1 Vegetables or Salads (≥ 1 serving/d)
+1 Fruit (≥ 1 serving/d) and vegetable (≥ 1 serving/d)
+1 Legumes (≥ 2 serving/d)
+1 Fish (≥ 3 serving/d)
+1 Wine (≥ 1 glass/d)
+1 Meat (≤ 1 serving/d)
+1 White bread (≤ 1 serving/d) and rice (≤ 1 serving/wk) 

or whole-grain bread (> 5/wk)

Zito FP et al . Mediterranean diet and functional gastrointestinal disorders
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adherence score compared to controls (0.69 ± 0.19). 
No differences were observed for other gender groups 
(Table 4).

Multivariate analyses
Both low (OR = 3.24, 95%CI: 1.73-6.08, P < 0.0001) 
and intermediate (OR = 1.91, 95%CI: 1.14-3.22, P < 
0.05) levels of adherence to MD were independently 
associated with the presence of IBS. However only FD 

Univariate analyses
A significantly lower adherence score among FD (0.56 
± 0.24, P < 0.001) and IBS (0.57 ± 0.23, P < 0.05) 
was found compared to CNT (0.62 ± 0.21) (Figure 1A). 
When the data were stratified by gender, females with 
FD and IBS exhibited significantly lower adherence 
scores (respectively 0.58 ± 0.24, P < 0.05 and 0.56 
± 0.22, P < 0.05) as compared to CNT (0.64 ± 0.22), 
whereas in males they were significantly lower only for 
FD (0.53 ± 0.25, P < 0.05) compared to CNT (0.61 ± 
0.21) (Figure 1B and C). Age cluster adherence scores 
were significantly lower in the 17-24 years and 25-34 
years categories for FD (17-24 years: 0.44 ± 0.21, P 
< 0.001; 25-34 years 0.58 ± 0.22, P < 0.05) and IBS 
(17-24 years: 0.45 ± 0.20, P < 0.05; 25-34 years: 0.49 
± 0.21, P < 0.001) compared to CNT (17-24 years: 
0.56 ± 0.21; 25-34 years: 0.69 ± 0.20). In the 35-49 
year category, the adherence score was significantly 
lower only in the IBS group (0.56 ± 0.24, P < 0.001) 
compared to CNT (0.69 ± 0.19). No differences were 
observed between the other age clusters (Figure 2). 
However, when stratified by gender, in the 17-24 year 
category, a lower adherence score was confirmed for 
females with FD (0.48 ± 0.22, P < 0.05) and IBS (0.44 
± 0.17, P < 0.05) vs CNT (0.57 ± 0.22), whereas the 
male group presented a significantly lower adherence 
score only for FD (0.39 ± 0.19, P < 0.001) compared 
to CNT (0.55 ± 0.20). At the same time, stratifying 
the 25-34 year category by gender, only IBS males 
(0.46 ± 0.20, P < 0.05) and females (0.50 ± 0.21, 
P < 0.05) had a significantly lower mean adherence 
score compared to controls (0.70 ± 0.18 and 0.68 
± 0.21). Finally, stratifying other age categories by 
gender, only IBS females in the 35-49 year group (0.55 
± 0.24, P < 0.05) exhibited a significantly lower mean 

Table 3  Distribution by level of adherence to the Mediterranean 
diet (low, intermediate and high adherence) and age category 
(17-24; 25-34; 35-49; 50-65; > 65 years) n (%)

Level of adherence to MD

Age category (yr) Low Intermediate High

CNT 17-24   61 (20.5)  158 (53.0)    79 (26.5)
25-34   11 (11.8)    55 (59.1) 27 (29)
35-49 14 (9.9)    91 (64.5)    36 (25.5)
50-65   22 (16.4)    89 (66.4)    23 (17.2)
> 65   3 (5.7)    37 (69.8)    13 (21.9)

IBS 17-24   10 (34.5)    17 (56.8)    2 (6.9)
25-34  6 (25) 18 (75) 0
35-49   13 (28.3)    27 (58.7)   6 (13)
50-65   4 (9.8)    29 (70.7)      8 (19.5)
> 65     5 (15.6)    20 (62.5)      7 (21.9)

FD 17-24   38 (39.2)    43 (44.3)    16 (16.5)
25-34     7 (20.6)    25 (73.5)    2 (5.9)
35-49  7 (14) 34 (68)   9 (18)
50-65    7 (15.2)    25 (54.3)    14 (30.4)
> 65 4 (25)      6 (37.5)      6 (37.5)

P  < 0.001
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Figure 1  Equalized mean score to mediterranean diet in CNT, functional 
dyspepsia and irritable bowel syndrome patients. A: All subjects show a 
significantly lower adherence score in FD and irritable bowel syndrome (IBS) 
compared to CNT; B: In the male group only FD exhibited significantly lower 
adherence scores compared to CNT; C: In females a significant difference for 
FD and IBS compared to CNT was confirmed.

A

B

C
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14% exhibited a high adherence to the Mediterranean 
diet, and 47% a moderate adherence. In fact, not only 
did the mean daily caloric intake exceed the dietary 
requirements recommended by “Nutrient Intake Goal 
for the Italian population” or LARN tables, but they also 
observed an increase in the intake of saturated fats 
and proteins as compared to carbohydrates, fruit or 
vegetables. This may be a consequence of the frequent 
use of easy-to-prepare and ready-to-use products or 
fast foods, which are characterized by a lower nutritional 
quality due to the addition of sugar and saturated 
fats[18].

Unbalanced diets adopted by young people may 
contribute to the onset of gastrointestinal symptoms in 
patients suffering from functional dyspepsia or irritable 
bowel syndrome[6,8]. Patients with FGID exhibit gastro-
intestinal hypersensitivity and exaggerated reflex after 
ingestion of lipids. Moreover, fats influence gastric 
activity, by delaying gastric emptying and promoting 
relaxation of the fundus in healthy subjects as well as 
in dyspeptic patients[7,19,20]. However, fundus relaxation 
appears impaired in functional dyspepsia since, following 
lipid infusion, the discomfort threshold observed in FD 
patients appears to be lower than in controls[21]. In 
clinical practice, all these disturbances following lipid 
intake occur much more frequently in dyspeptic patients 
than in healthy individuals.

Similarly to FD, patients with IBS report abdominal 
bloating following the intake of foods rich in fatty acids. 
Fatty meals are also able to alter intestinal motility, 
increasing whole intestinal transit time and, in some 
cases, inducing a reflex stimulation of colonic motor 
activity (gastrocolonic reflex) which may explain the 
post-prandial defecation observed in IBS-D patients[7].

On the basis of such evidence, it has been hypo
thesized that since the Mediterranean diet is based 
only minimally on foods or eating habits able to trigger 

(OR = 2.42, 95%CI: 1.47-3.99, P < 0.0001) and the 
youngest age category (OR = 4.65, 95%CI: 2.00-10.81, 
P < 0.0001) were associated with a low level of 
adherence to MD (Table 5, Figure 3A and B).

DISCUSSION
The present study provides evidence that the MD ad
herence score is significantly lower in subjects with GI 
symptoms than in asymptomatic subjects, showing 
an inverse relationship between adherence to MD and 
prevalence of gastrointestinal symptoms. Moreover, 
among FGID subjects, only younger age categories 
(17-24 and 25-34 years.) were associated with lower 
adherence to MD compared to controls, whereas for 
older people, no differences were observed between 
symptomatic and asymptomatic subjects. 

Many factors, such as age, gender, nationality, socio-
economic condition, may influence dietary adherence 
to MD[14]. Our results confirm the data from several 
studies exploring dietary habits in different European 
countries, widely demonstrating that young people 
exhibit the lowest level of adherence to MD[12,15,16]. In 
Italy, a lower adherence to MD has also been confirmed 
among young people, particularly for those coming 
from northern region. As shown by Noale et al[17] of 
the Italian adolescents examined in their study, only 

Table 4  Mean adherence score sorted by gender and cluster

Age range 
(yr)

Sex CNT FD IBS

Mean ± SD Mean ± SD Mean ± SD

17-24 Tot 0.56 ± 0.21 0.44b ± 0.21 0.45a ± 0.20
M 0.55 ± 0.20 0.39b ± 0.19 0.46 ± 0.26
F 0.57 ± 0.22 0.48a ± 0.22 0.44a ± 0.17

25-34 Tot 0.69 ± 0.20 0.58a ± 0.22 0.49b ± 0.21
M 0.70 ± 0.18 0.60 ± 0.24 0.46a ± 0.20
F 0.68 ± 0.21 0.56 ± 0.17 0.50a ± 0.21

35-49 Tot 0.69 ± 0.19 0.64 ± 0.20 0.56 ± 0.24
M 0.70 ± 0.20 0.74 ± 0.15 0.65 ± 0.21
F 0.69 ± 0.19 0.61 ± 0.21 0.55a ± 0.24

50-64 Tot 0.62 ± 0.20 0.69 ± 0.24 0.66 ± 0.18
M 0.60 ± 0.19 0.65 ± 0.21 0.75 ± 0.26
F 0.63 ± 0.20 0.70 ± 0.25 0.64 ± 0.19

> 64 Tot 0.71 ± 0.18 0.67 ± 0.28 0.64 ± 0.24
M 0.74 ± 0.12 0.70 ± 0.32 0.69 ± 0.26
F 0.69 ± 0.21 0.64 ± 0.25 0.62 ± 0.23

aP < 0.05 vs CNT; bP < 0.001 vs CNT. FD: Functional dyspepsia; IBS: 
Irritable bowel syndrome.

0.8

0.7

0.6

0.5

0.4
0.4

0.0
17-24          25-34        35-49         50-64          > 64

CNT
FD
IBS

Figure 2  Distribution of equalized mean adherence score to mediterranean 
diet in CNT, functional dyspepsia and irritable bowel syndrome stratifying 
for age clusters. In the 17-24 years and 25-34 years groups both FD and IBS 
exhibited significantly lower mean adherence score compared to CNT. In the 
35-49 years group only IBS patients exhibited a significantly lower mean score 
compared to CNT. No differences were observed in other age categories (data 
± SEM are shown). FD: Functional dyspepsia; IBS: Irritable bowel syndrome.

Table 5  Multivariate analyses

Low adherence Intermediate adherence

OR 95%CI P  value OR 95%CI P  value

FD 2.42 1.47-3.99 < 0.0001 1.34 0.88-2.03 NS
IBS 3.24 1.73-6.08 < 0.0001 1.91 1.13-3.22 < 0.05
17-24 yr 4.65 2.00-10.81 < 0.0001 1.78 0.13-24.96 NS

Zito FP et al . Mediterranean diet and functional gastrointestinal disorders

IBS: Irritable bowel syndrome; FD: Functional dyspepsia.
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with an increased use of medications that deeply 
influence gastrointestinal activity and its environment 
(pH, temperature or motility), with secondary effects on 
bacterial colonization[25,26]. Several research studies have 
shown that, in the elderly, the stability and variety of 
microbiota tend to diminish[27]. In fact, there is evidence 
that Bacteroides and Bifidobacteria become less abundant, 
mylolytic activity and the availability of short chain fatty 
acid (SCFA) decrease, with a concomitant increase in 
the presence of facultative anaerobes, fusobacteria and 
clostridia[28]. For these reasons, differently from younger 
individuals, many factors other than diet predispose 
elderly people to the onset of gastrointestinal problems, 
which explains the persistence of GI symptoms despite a 
higher adherence to MD.

The use of questionnaire, both KIDMED and Short 
Mediterranean one, to evaluate the adherence to a 
specific diet needs caution because a short score focuses 
just to a few foods, representative for that alimentary 
behavior, instead of the whole diet. Moreover, it would 
be very useful to expand the dietary analysis considering 
even the amount of food intake in order to evaluate the 
calories consumed in association with the adherence to 
MD. This study was performed on subjects living in the 
same region, therefore, since MD is a dietary regimen 
which involves several populations, a multicenter pros
pective study would clarify better the beneficial effect of 
this diet on functional gastrointestinal symptoms.

gastrointestinal symptoms, it represents a therapeutic 
dietary regimen for FGID patients. Indeed, MD is a 
restricted-calorie dietary model with fats providing less 
than 35% of total calories[2,22,23]. In addition, MD is 
characterized by small meals that may exert beneficial 
effects in both FD patients - by favoring easy gastric 
emptying, and in IBS-D patients - since it stimulates 
impaired gastro-colonic reflex only to a limited extent[4,7]. 
The use of olive oil, as main source of fatty acids, largely 
preferred to meat and meat-based foods, provides a high 
intake of mono-unsaturated and omega-3 fatty acids, 
which may alter gastric emptying less than saturated 
fats. At the same time, several studies have shown 
that these kinds of fatty acids may even reduce the 
microscopic inflammation of colonic mucosa occurring in 
IBS patients, providing long-term beneficial effects[24]. 

Noteworthy, our study has shown that subjects in 
older age categories show greater adherence to MD but 
nonetheless have persistent functional gastrointestinal 
symptoms; several factors have been taken into account 
to explain such evidence. Ageing is characterized by 
cellular senescence - with consequent reduction in cellular 
proliferation capability, enteric neuronal loss and low-
grade systemic inflammation status called “inflammaging”. 
Consequently, ageing itself may strongly influence 
gastrointestinal motility, sensitivity, nutrient absorption or 
gut microbiota composition. Moreover, the presence of 
several co-morbidities, both mild or severe, is associated 
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Figure 3  Multivariate analysis shows a pairwise 
comparison of the phenotypes (body mass index 
category, age category, clinical pattern and sex) as 
follows: A: Comparison between high vs intermediate 
adherence to MD: only IBS was significantly associated 
with Intermediate adherence to MD; B: Comparison 
between high vs low adherence to MD: both IBS and FD 
as well as the youngest age category were significantly 
associated with low adherence to MD. The oldest group, 
controls, individuals presenting with third grade obesity and 
females are used as reference category in the multinomial 
regression model. MD: Mediterranean diet; IBS: Irritable 
bowel syndrome; FD: Functional dyspepsia.
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In conclusion, the association between food intake 
and FGID seems to be very complex since each food 
item may exert a specific effect on the gastrointestinal 
tract. As several studies have reported that food intake 
is associated with the onset of symptoms in these 
disorders, dietary intervention is strongly recommended 
in the management of FGID. Nutritional therapeutic 
measures may include different aspects of food intake 
such as meal size, caloric intake as well as nutrient 
composition or even meal viscosity. A wide range of 
dietary regimens, including the Mediterranean Diet, have 
been proposed for FGID, however the efficacy of such 
“therapeutic diets” on gastrointestinal symptoms needs 
further evaluation.
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