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Abstract
Background

Functional gastrointestinal disorders (FGIDs) are complex conditions, resulting from the interactions between genetic,
environmental, alimentary, psychological, socio-cultural factors and the interaction of the brain-gut axis. Gastrointestinal functional
disorders (FGID) affect a significant percentage of school-age children worldwide, with approximately 1 in 4 children in the general
population. The chronic and debilitating nature of symptoms is a major concern in paediatrics by reducing the quality of life of
patients and their families and the financial burden on them.

Aims

The present paper aimed to identify the dietary peculiarities in children diagnosed with FGID, older than 4 years, in a year of
pandemic, in contrast to the eating habits of those in the general population, in order to highlight their role in FGID.

Materials and Methods

A total of 341 subjects were included in the study, 278 met the criteria for inclusion in the group with FGID (81.52%) and 63
(18.48%) in the control group. The 63 participants from the control group were chosen by distributing the questionnaires of the
patients presented for acute conditions without chronic diseases and FGID.

Results

According to BMI, FGIDs patients were more likely to be both underweight and overweight. In a regression model, more
frequently consumption of fast and junk food and sugar intake was associated with the occurrence of the FGIDs (OR 1.04, 95% CI
1.00-1.66, OR 1.7,95% CI 1.4-2.1, OR 1.4, 95% CI 1.98-1.81, resources), but also a high sugar intake increases the risk to belong to
the FGID group (OR 1.29, 95% CI 1.004-1.215).

Conclusions

Underweight, overweight, average socio-economic conditions, very rare physical activity, consumption of dairy, carbonated
juices and junk food are positively associated with the probability of FGID occurrence.
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Introduction

Functional gastrointestinal disorders (FGIDs) represent
a group of chronic and recurrent symptoms in the absence
of any organic proven disorder [1]. There are several factors
involved in the pathogenesis, although no single cause could be
identified and addressed properly, like motility disturbances,
genetic implications, environmental factors, visceral sensitivity,
psychologic alterations, and gut-brain disturbances [2]. The
diagnostic criteria are standardized according to ROME 1V
definitions that empower the clinician to apply various definitions
considering the age, clinical remarks, and time evolution. Of
course, several other intolerances and metabolic disorders should
be kept in mind according to history and clinical evaluation, as
literature data had communicated some co-existence of several
pathologies [3]. The benefit of using standardized unitary criteria
is that they provide a non-invasive attitude towards the patients,
skipping some additional investigations if there is no alarm sign
in patient evolution. Nevertheless, highly symptomatic patients,
especially with abdominal pain disorders, do experience important
investigations regarding costs and time spent in the hospital; they
are a great source of school absenteeism with lower scores for life
quality [4]. Data shown from MEAT study on the Mediterranean
region of Europe identified FGIDs in 20.7% of children aged from 4
to 10 years and in 26.6% of children aged 11-18 years.

Not only the incidence is of great concern, but also the
treatment. Most practitioners apply symptoms target therapy,
either central or peripheral action, but long-term consolidations is
still an issue because patients often experience a clinical relapse of
the disease. In general terms, treatment can be addressed to pain
reliever, intestinal microbiota, cognitive behavioral therapy, stool
consistency, or nutrition intervention. There is a great need for a
more integrated unitary paediatric gastroenterological practice
for FGIDs in children. Some treatment techniques, like cognitive,
psychological, or behavioral therapy, are prohibitive due to costs
and facilities. Consecutively, self-treatment is a frequent practice
in these patients, and food interventions are the most appropriate
used, due the self-perceptions of a food adverse reaction. Indeed,
up to 60% of FGIDs patients describe gastrointestinal symptoms
shortly after food ingestion [5]. Previous data have shown some
impact of diet on the etiopathogenesis of irritable bowel syndrome
(IBS). Functioning the gastrointestinal tract, such as microbiome,
barrier function, absorption, motility, and sensitivity as well if
modulated by nutrient ingestion [6]. We were interested in children
with FGIDs dietary patterns and if they do get information about
their food habits to improve symptoms. The aim of the present
population-based study was to determine the meal patterns, daily
activity, and emotional /behavioral patterns in children with FGIDs.

Materials and Methods
Study Design

This was a cross-section study aimed to evaluate dietary

patterns of children with FGIDs aged 4-18 years old, fulfilling the
criteria of functional gastrointestinal disorders in children and
adolescents. The research took place in the ,Dr. Victor Gomoiu”
Clinical Children Hospital, from Bucharest, the capital of Romania,
and participants were enrolled all over the pandemic year 2020.

Study Population

Each proposed eligible patient was invited to discuss the study
follow-up in detail with researchers and subsequently he/she was
assigned according to ROME 1V criteria to one of the categories:
cyclic vomiting, functional nausea, functional vomiting, rumination
syndrome, aerophagia, functional dyspepsia, diarrhea predominant
(IBS-D), constipation predominant (IBS-C), abdominal migraine,
functional constipation, and non-retention faucal incontinence.
Patients were excluded if they had abnormal biochemical markers
and if they had abnormal findings on various procedures in the
previous medical visits like in barium enema or colonoscopy. The
healthy group for comparison was enrolled from children addressed
for regular medical evaluation, free of symptoms or chronic illness,
within the same age interval and having similar socio-demographic
characteristics.

Social-demographic Data

Data recorded initially provided information about patient’s
age, mothers’ age, residence (urban vs. rural), parental level of
education (Higher: higher education; secondary/college: high-
school, 8 classes; None/primary: none or 4 classes), declared living
standards (the average income per family member) throughout the
previous six months were taken into consideration: low, medium,
or high, marital status: married/ cohabiting or single/divorced.

Dietary Habits

Food intake was assessed using the food frequency
questionnaire, consisting of 98 questions concerning on usual food
use and meal patterns at home and school during weekdays [7].
We were particularly interested in fruit, vegetables, junk food, and
sweetened drinks consumption in terms of frequency and parents
had to report choosing from variants: daily, between 3 to 5 times
per week, or less than 3 times per week. The meal patterns during
family spent time were also addressed in terms of frequency, and

regular versus irregular type of nutrition was also noted.
Lifestyle Pattern

Physical activity and daily time spent on media was a part of the
questionnaire; parents had to choose between: daily, between 3 to 5
times per week, less than 3 times per week for physical activity and
the options for media exposure was less than 2 hours, between 2 to
4 hours and more than 4 hours. There were no criteria regarding
the intensity of physical activity.

Ethics

The study was approved by the Ethics Committee of the hospital
under the registration numbered as 20239/17.12.2019. Permission
was required before each interview took place.
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Statistical Analysis

Statistical analysis was based on SPSS for Windows (ver. 18.0;
SPSS) using Student’s tests for continuous variables and Chi-square
tests or Fisher’s exact tests for categorical variables. We used the
corresponding 95% CI for each disorder prevalence, obtained
Results
Subjects and Baseline Characteristics

Table 1: Baseline Characteristics.

using the procedure first proposed by Clopper and Pearson [8]. The
ANOVA comparisons were confirmed with Mann-Whitney U-tests.
Correlations among the continuous variables were performed with
Pearson and Spearman rank correlation coefficients. Results were
considered statistically significant when the p values were <0.05.

Parameter FGIDs Controls p-value
Area (U/R) 204/74 41/22 0.215
Sex (M/F) 138/ 140 27/36 0.402
Age (years) 9.29 +4.2 8.79+4.48 0.4
Maternal age (years)
Living environment (n rural/ n urban) 204/74 41/22 0.215
Mother’s level of education (n (%)) 0.008
None/primary 2 2
Secondary/college 79 8
Higher 197 53
Living standard (n (%)) 0.004
Low 1 2
Medium 79 8
High 198 53
Marital status 0.07
Married/ Cohabiting 249 61
Single/divorced 29 2

U-urban; R-rural; n-number.

During pandemic year 2020, 11 049 patients were accorded
medical help in our hospital, out of which the final cohort consisted
in 341 subjects, 278 assigned as FGIDs group and 63 assigned as
controls group, respectively. The distribution according to sub-
types of FGIDs revealed: 3 patients with aerophagia, 29 patients
with functional constipation, 61 patients with functional dyspepsia,
15 patients with abdominal migraine, 10 patients with rumination
syndrome, 42 patients with IBS-D, 64 patients with IBS-C, 31
patients with abdominal pain non classified. Demographic
characteristics according to positive diagnosis of FGIDs is shown
in Table 1.

Anthropometric Data

According to BMI, FGIDs patients were more likely to be both
underweight and overweight. According to growth charts analysis,

11.2% were underweight, 19.8% over-weightand 1.4% were obese.
Dietary Intake

According to maternal declaration, patients with FGIDs use
more frequently sweetened beverages, processed sweets, fast food
and junk food in their daily habits than control group, while they
have a lower consumption of fruit and vegetable. Meat and cereals
intake did not differ significantly between the two groups (Table
2). In a regression model, more frequently consumption of fast and
junk food and sugar intake was associated with the occurrence
of the FGIDs (OR 1.04, 95% CI 1.00-1.66, OR 1.7, 95% CI 1.4-2.1,
OR 1.4, 95% CI 1.98-1.81, resources), but also a high sugar intake
increases the risk to belong to the FGID group (OR 1.29, 95% CI
1.004-1.215) (Table 3).
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Table 2: Food used among patients with FGIDs and control group, number of meals.

FGIDs Controls p-value

Fruits (n/day) 2.86+2 34821 0.032

Vegetables (n/day) 295+2 3.58+2.2 0.046

Fish (n/day) 11205 2.67 £1.5 <0.001

Cereals (n/day) 2.61+19 232+1.6 0.343

Dairy products (n/week) 45+21 3.86+1.9 0.024

Junk food (n/week) 439+2.1 195+1.6 <0.001
Chocolate/Commercial sweets (n/week) 507 £2.2 3.76 £ 2.3 <0.001
Juice (n/week) 3.29+22 1.76 £1.6 <0.001

Fast food (n/week) 3.83+23 243+1.8 <0.001

Meat (n/week) 6.19 + 1.7 6.32+1.4 0.824

Table 3: Factors associated with FGIDs.

OR adjusted 95% CI P-value

Undernutrition 9.5 1.27-13.45 0.0028

Overweight 4.24 1.47-12.2 0.007

Sugar intake 1.4 1.98-1.81 0.0008

Junk food 1.7 1.4-2.1 <0.001

Fast food 1.29 1.00-1.66 0.046

Vegetable intake 1.52 1.13-2.03 0.005

Lifestyle Pattern
Table 4: Daily meal patterns among patients with FGIDs and control group.

FGIDs Controls p-value
Family meals
Daily 83 (29.9) 54 (85.7) <0001
3-5 times/week 139 (50) 9 (14.3)
<2 times/week 56 (20.1) 0
Mealtime
Regular 113 (40.6) 48 (76.2) <0.001
Irregular 165 (59.4) 15(23.8)
Screen time
< 2 hours/day 85 (30.6) 34 (54)
0.002
2-4 hours/day 136 (48.9) 23 (36.5)
> 4 hours/day 57 (20.5) 6(9.5)
Physical activity
Daily 19 (6.8) 16 (25.4)
Often 144 (51.8) 39 (61.9) <0001
Rarely 115 (41.4) 8(12.7)
Breakfast <0.001

Children with FGIDs spent more time on media screen weekly, Discussion

had less hours of physical activity, do have irregular meals, do not The interaction of food with the digestive tract is complex. The

percentage of proteins, lipids and carbohydrates in the diet controls
the gastrointestinal release of hormones, thus influencing motility,

spent time with family during mealtimes and more frequently skip
breakfast (Table 4).
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gastric secretion and absorption, cell proliferation, appetite, and
local immune response, while integrating the enteric, autonomic,
and central nervous systems [9]. They also have an impact on the
microbiota. In this regard, the role of the diet in FGID is a topic of
interest often manifested in studies. As FGID are multifactorial
conditions, we tried to determine the parameters that could
contribute to their appearance, rather than trying to find a single
associated agent. The present study showed, analyzing strictly the
diet, that certain eating habits are more common in children with
FGID than in those in the control group, especially the increased
consumption of junk food (OR, 1.7; 95% CI, 1.4- 2.1; p<0.001)
and the reduced consumption of fish (OR, 0.35; 95% CI, 0.262-
0.488, p <0.001), along with a high consumption of dairy products
(OR, 1.2; 95% CI, 1-1.44; p=0.042) and carbonated juices ( OR,
1.2; 95% CI, 1-1.5; p=0.036). However, when in the equation of
multivariate analysis on stages it was also taken into account the
other parameters that were demonstrated the association with
the appearance of FGID (socio-economic factors, demographics,
meal regime, level of physical activity and breakfast consumption),
in addition to the before mentioned foods, the results showed an
involvement in the probability of the occurrence of FGID and other
foods: vegetables (OR, 1.52; 95% CI, 1.13-2.03, p= 0.005), sweets
(OR 1.4; 95% CI, 1.09-1.81, p= 0.008) and fast food (OR 1.29; 95%
Cl, 1-1.66, p= 0.046).

Thus, in the pathogenesis of FGID, in addition to eating habits,
factors related to the environment in which the child develops, the
level of activity, as well as the characteristics of the diet must also
be considered. Avoiding foods rich in fermentable oligosaccharides
is an effective approach to the management of digestive symptoms
within FGID [10]. Also, the improvement in symptoms was
highlighted in a study on children with irritable bowel syndrome
[11] and by reducing even just one food carbohydrate such as
lactose, sorbitol, or fructose. Some previous studies have shown
potential benefits of oligofructose and inulin in chronic non-specific
diarrhea, but this was appliable in younger ages [12]. In the present
study the intake of fermentable oligosaccharides and disaccharides
in the form of vegetables, and dairy was reported more frequently
in the group with FGID than in the control one. Although the study
did not evaluate the exact amounts in which they are consumed,
it is important to take this into account in potential future studies
as well. It is also important the composition of foods in terms of
the ratio existing between the constituent carbohydrates of the
food because there can be interactions between them so that
their further absorption and implicitly the effects on the digestive
symptoms are influenced.

An example of this is the excess of fructose compared to
glucose, called free fructose, which in the absence of glucose has
a slower absorption that will cause lumen distension through the
active osmotic effect [13]. A potential mechanism involved is the
effect of chemicals (salicylate, amines, glutamate) contained in
carbonated juices on the enteric nervous system, but also on the
intestinal microbiota. A high consumption of carbonated juices, in

the batch with FGIDs compared to the control group, we also found
in the present study, when analyzing only the food consumed,
with the mention that when considering the environmental
factors, it lost its statistical significance. But the new model, in
which the aforementioned factors were also considered, showed
a high consumption of sweets in patients with FGIDs, for which
the mechanisms for producing symptoms are similar to those
of carbonated juices, through the effect on the microbiota [14],
through the content of chemicals such as salicylates, amines and
glutamate, but also the content rich in polyols.

We found a statistically significant correlation between junk
food consumption and FGIDs as well. There aren’t very many articles
that follow this relationship. A 2034 study of subjects in Taiwan
reported high junk food consumption among subjects with FGIDs
[15]. The consumption of junk food brings a high intake of salt,
saturated fatty acids, preservatives, processed carbohydrates [16].
Possible explanations of the connection of junk food consumption
with digestive symptomatology are the involvement of the lipids in
their content in the accentuation of intestinal motility [17] and the
influence of the intestinal microbiota by increasing theratio between
gram negative and gram-positive bacteria [18]. Fish consumption
reported in the participants of the FGID group is reduced compared
to the control group, in line with the results of other studies that
claim that irritable bowel syndrome patients have a modified lipid
profile and low levels of polyunsaturated fatty acids, fish being an
important source of such acids. Another study relevant to support
this hypothesis is published by Alfven and Strandvik [19], in which
omega-6 pro-inflammatory fatty acids, nociceptive, are in greater
quantity than omega-3 anti-inflammatory acids, considered
antinociceptive, in patients with recurrent abdominal disorders
than in healthy ones.

A statistically significant correlation between high fast-food
consumption and FGIDs was also found, like other studies that
tracked the relationship between fast food and FGIDs risk. An
example of such a study was conducted in 2016, on 2042 adolescents
with atleast one functional gastrointestinal disorder, in which a fast-
food consumption of 88.1% was reported, demonstrating a positive
association with the development of FGIDs. The mechanisms
involved are not clearly known, but it is possible that an important
role is played by the high content of lipids, sodium, trans fatty
acids of fast food that causes the reduction of intestinal motility
and enables the reflux episodes [20], but also through the impact
on the immunity of the intestinal mucosa [21]. After analyzing the
anthropometric data, we found a positive association between
overweight subjects and FGIDs, with a much higher probability
for them to have FGIDs, compared to those in the control group
(OR, 4.24; 95% CI, 1.47- 12.2; p= 0.007). This association between
weight above normal and FGIDs was also demonstrated in a 2014
study of 450 children. We also found a positive association between
the underweight participants and the FGID (OR, 9.5; 95% CI, 1.27-
71.5; p=0.028).
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The multivariate phased analysis carried out in this study does
not exhaust the possible interactions between the factors that
describe the child’s living environment, his level of activity, his or
her consumption or not of breakfast and the food consumed, but
shows that when taken as a whole, the results on FGIDs predictors
change, compared to their individual analysis. In view of the fact
that subjects with a certain socio-economic profile and certain
eating habits present FGID, we can point out that an approach from
the perspective of the biopsychosocial model is important in order
to better understand these complex pathologies. Also, the exact
amounts of food consumed have not been determined, beyond
which they become involved in digestive symptoms in FGID. These
are aspects that would be worth following because diets that go on
the exclusion of foods associated with FGID symptoms can become
far too restrictive and have a negative impact on a child in the
process of development [22].

Limitation of the Study

Causal inference is not possible because this is not longitudinal
data. The study did not analyze other factors such as psychosocial
features, family history of functional disorders and nutritional
intake of the patient that might have a cumulative impact of the
prognosis. Knowledge of supplementary data could allow a better
understanding of the mechanisms and treatment options.

Conclusion

The research was carried out in the pandemic conditions of
2020, so the data cannot be extrapolated to all children affected
by FGIDs. Underweight, overweight and obesity, the average socio-
economic conditions are positively correlated with the classification
in the group with FGIDs. We have also noticed the involvement of
daily physical activity, so sedentary children often associate FGIDs.
Analyzing only the foods tracked in the questionnaire, we kept as
predictors the consumption of dairy, carbonated juices, and junk
food these being positively associated with the probability of the
occurrence of FGIDs. In view of the fact that subjects with a certain
socio-economic profile and certain eating habits present FGIDs,
we can point out that an approach from the perspective of the
biopsychosocial model is important in order to better understand
these complex pathologies. Some ongoing studies should address
dietary content in relation to FGIDs in children.
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