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Fast foods - are they a risk factor for functional

gastrointestinal disorders?
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Background and Objectives: Fast-food consumption has greatly increased in Taiwan. Frequent fast food intake
is associated with both allergy and obesity. The aim of this study was to describe fast food habit changes, and to
assess the relationship between fast food intake and the risk of functional gastrointestinal disorders (FGIDs)
among Taiwanese adolescents. Methods and Study Design: This analysis used data from the Nutrition and
Health Survey in Taiwan (NAHSIT) of high school students conducted in 2011. A total of 2,042 adolescents (12-
19 years) completed the questionnaire. The survey included the Rome III criteria for FGIDs, translated into Chi-
nese for adolescents. Respondents with previously diagnosed chronic organic gastrointestinal diseases were ex-
cluded from the study. Results: In total, 2,034 children were enrolled. 545 subjects (26.8%) had history of at least
one FGID. 88.1% of the subjects reported fast foods consumption. A significantly higher prevalence of FGIDs
was noted in adolescents with a history of fast foods consumption, compared with those reported not to have in-
gested fast foods in the past 30 days (27.6% vs 20.6%, p=0.024). An increased risk of FGIDs in children and ado-
lescents was associated with fast food intake (OR 1.8, 95% CI: 1.78-1.83). Conclusions: FGIDs were common
among Taiwanese adolescents. Fast-food consumption may contribute to a positive association with the develop-
ment of functional gastrointestinal disorders. Lower fiber intake and more frozen desserts in the diet may be
complicit in FGIDs. The findings have public health relevance in regard to the global increase in fast food con-

sumption.
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INTRODUCTION

Functional gastrointestinal disorders (FGIDs) are a group
of disorders of the digestive system with chronic or recur-
rent symptoms in the absence of other pathologically
based disorders causing significant public health burden.’
As these disorders lack objective measurable abnormali-
ties, the clinical symptoms are important clues for diag-
nosis. The Rome criteria series were established as the
gold standard for the classification of such disorders. The
reliable diagnosis of functional gastrointestinal disorders
(FGIDs) has been shown to base on researches utilizing
the Rome criteria by means of self-reported question-
naires. Rome III criteria were announced in 2006.” The
FGIDs are classified into 10 categories by symptom-
based Rome III diagnostic criteria in adolescents.**

The prevalence of FGIDs in the general population in
many countries is increasing.’ Patients with FGIDs were
often affected both physically and psychosocially and the
consequences of these disorders not only affect each indi-
vidual but also have massive influence on the society and
nation as a whole." The risk factors associate with FGIDs
include as life style,” emotional stress,® sleep problems,’
and dietary habits.” As a developing country, the diet hab-
its are moving away from the traditional diet of traditional

food as they become more westernized. However, fast
food has detrimental effects on health, which have been a
matter of discussion for more than 20 years. Fast food is
known to be an obvious factor in dietary patterns associ-
ated with obesity, cardiovascular disease, type 2 diabetes
mellitus, allergy,® and hepatotoxicity.”'’ Here we aimed
to investigate the associations between the prevalence of
FGIDs and fast food intake among Taiwanese teenagers.

MATERIALS AND METHODS

Subjects

Regular assessment of the population’s nutrition and
health status has become an important aspect of public
health in Taiwan. In 2011-2012, the Taiwan’s Food and

Corresponding Author: Dr Tzee-Chung Wu, Division of Gas-
troenterology, Children’s Medical Center, Taipei Veterans Gen-
eral Hospital, #201, Shih-Pai Road Section 2, Taipei 112, Tai-
wan.

Tel: +886-2-2875-7190; Fax: +886-2-2876-7109

Email: tewu@vghtpe.gov.tw

Manuscript received 31 December 2014. Initial review complet-
ed 12 March 2015. Revision accepted 06 May 2015.

doi: 10.6133/apjcn.2016.25.2.28



394 JP Shau, PH Chen, CF Chan, YC Hsu, TC Wu, FE J and WH Pan

Drug Administration Board Bureau of the Department of
Health carried out a nationwide nutrition and health sur-
vey in Taiwan (NAHSIT) (http://nahsit.nhri.org.tw/) that
focused on the nutrition and health status of the adoles-
cent population. Study subjects aged between 12 to 19
years old and currently studying in junior high, senior
high and vocational school were selected through a com-
plex multi-staged sampling with equal distribution of age
and sex from each region. A total of 2,495 children were
chosen from a random sample of schools in a defined
geographical area and 2,256 subjects agreed to answer the
questionnaires. Finally, 2,042 (90.5%) responders com-
pleted the food frequency and Rome III questionnaires
(see below). Of these, 2,034 (99.6%) (1,002 boys and
1,032 girls) with no known organic diseases were en-
rolled in the study (Figure 1).

Questionnaire

The survey in our current study consisted of a translated
and validated Rome III for functional gastrointestinal
disorders (FGIDs) modified self-report form question-
naire for adolescents,” and 6 questions regarding the fre-
quency of consumption of different food groups. The
Rome III modified questionnaire for children and adoles-
cents was developed by the Rome III working group in
2006 and includes 62 questions addressing gastrointesti-
nal symptoms of the respondent. Based on the answers
from the 62 questions, adolescents who meet the diagnos-
tic criteria can then be categorized into 10 disorders
which include: cyclic vomiting syndrome, aerophagia,
adolescent rumination syndrome, functional dyspepsia,
irritable bowel syndrome, abdominal migraine, functional
abdominal pain, functional abdominal pain syndrome,
functional constipation and non-retentive fecal inconti-
nence. The survey also included food frequency ques-
tionnaire, the diet consumption during the past month of
the respondents were assessed, including the food fre-
quency of about the consumption of fast foods, frozen
desserts and vegetables

Procedures and statistical methods

We calculated the prevalence (n, %) of multiple function-
al gastrointestinal disorders according to the Rome III
criteria. The FGIDs and food frequency associations were
analyzed using chi-square tests for categorical variables.
The comparisons between continuous variables were
done by Student t-test. For all tests, results with p values
of less than 0.05 were considered to be statistically signif-
icant. All statistical analysis and procedures were pre-
formed using SPSS 20.0 statistical package. The institute
review board of Academica Sinica has approved this
study and the informed consent was obtained from each
subject.

RESULTS

In total, 2,034 children (1,002 boys and 1,032 girls) were
enrolled. The demographic features of the study popula-
tion were shown in Table 1. Of these, five hundred and
forty-five respondents (26.8%) had at least one FGID. A
higher prevalence was noted among girls compared to
boys (35.9% vs 18.4%, p<0.001). Functional constipation
(17.9%) was the leading cause of FGIDs in Taiwanese

adolescents. Irritable bowel syndrome (3.81%) and ab-
dominal migraine (2.81%) was the second and third most
commonly diagnosed FGID (Figure 2). The above three
subgroups consisted over 95% of all FGIDs in the teenag-
ers, and the remaining disorders such as functional ab-
dominal pain syndrome, erophagia, rumination, cyclic
vomiting syndrome and fecal incontinence were uncom-
mon in this study, thus this study focus on the top three
disorders. The prevalence FGIDs was noted among girls
compared to boys (35.9% vs 18.4%, p<0.001), particular-
ly in category of constipation (Figure 2). From the diet
recall, during the past month, 88.1% of the subjects re-
ported fast food consumption, 50% has intake frozen de-
serts, and 31% has intake vegetable more than 3 serving
per day. The prevalence of FGIDs was higher in adoles-
cents with a history of fast food consumption, as com-
pared with those was not (27.6% vs 20.6%, p=0.024) and
the odds ratio (OR) of FGIDs was 1.46 (95% CI: 1.06 to
2.03) for fast food consumers. Children with FGIDs also
consumed fast food more frequently than those without
FGIDs (1.9 vs 1.7 times per week p<0.05). Frozen dessert
intake (> 1 times per month) was associated with FGIDs

Towns and districts in Taiwan
designated into 13 strata

8 schools selected from each
stratum

[6 grades in each school

[4 students selected in each grade

=

A total of 2,495 selected subjects,
2043 of which completed the
guestionnaires

Figure 1. Structure flow chart of the selected children included
in the NAHSIT 2010-201 1 study

Table 1. Demographic features of the study population
(n=2,034)

Characteristics n %
Age
12 191 11.9
13 299 13.1
14 301 12.5
15 250 19.9
16 360 16.2
17 431 18.5
18 187 7.22
19 15 0.64
Sex
Men 1002 52.4
Women 1032 47.6
Grade
7t 294 16.4
gt 291 12.5
gt 289 20.4
10" 384 17.7
Ik 385 16.7
12t 391 16.4
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Figure 2. Prevalence of functional gastrointestinal disorders in children and adolescents age 12-19. “Denote statistic significant between

boys and girls at p<0.05 (Yates’chi square test).

Table 2. Effects of fast foods, frozen desserts, and vegetables consumption on FGIDs

Consumption, n (%) No consumption, n (%) p value OR (95% CI)
Fast foods’
FGIDs 494 (27.6) 51 (20.6) 0.024 1.46 (1.06 to 2.03)
Non-FGIDs 1,293 (72.3) 196 (79.3)
Frozen desserts
FGIDs 311 (30.8) 234 (22.9) <0.001 1.50 (1.23 to 1.83)
Non-FGIDs 700 (69.2) 789 (77.1)
Vegetables (>3 servings/d)
FGIDs 142 (22.2) 402 (28.9) 0.002 0.70 (0.56 to 0.88)
Non-FGIDs 497 (77.8) 991 (71.1)

tYates’chisquare test.

(OR 1.50, 95% CI: 1.23 to 1.83) (Table 2). Abdominal-
migraine had the most significant association with FGIDs
(4.15% vs 1.95%, p=0.0043) (Figure 3). While those who
ate 3 or more daily servings of vegetables suffered from
fewer FGIDs compared with those that did not (22.2% vs
28.9%, OR 0.70, p=0.002) (Table 2). The relationship of
frozen desserts and vegetables intake and the subgroups
of FGIDs are shown in Figure 3. Moreover, there is no
association between the frequency of fast food intake and
vegetable consumption (p=0.20 and 0.15 for girls and
boys respectively, by Fisher's exact test).

DISCUSSION
This study demonstrates the prevalence of FGIDs is not
uncommon among the teenagers (26.8%); the categories

of function constipation, IBS and abdominal migraine
account the majority of them (95%). Commonly, FGIDs
are more prevalent in female than male (Figure 2). Alt-
hough the reason for this observation is obscure, previous
studies suggest that sex difference may be caused by in
visceral perception, cardioautonomic responses, gastroin-
testinal motility, brain activation patterns to visceral
stimuli, sex hormones and psychosocial factors. "'
Previous studies suggest eating fast foods has been
linked to a number of different health conditions. Some of
these conditions may lead to permanent disability or even
death. For example, the childhood obesity epidemic is a
current public health priority in many countries. A recent
study in the United Kingdom has shown that the con-
sumption of fast food was associated with a higher BMI;
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Figure 3. Association between prevalence of subgroups of functional gastrointestinal disorders and diet.”Yates' chi square test.

higher body fat composition and increased odds of being
obese (OR=1.23, 95% CI=1.02, 1.49)."” In a 15-year pro-
spective analysis of the Coronary Artery Risk Develop-
ment in Young Adults (CARDIA) study, fast-food con-
sumption has strong positive associations with weight
gain and insulin resistance, suggesting that fast food in-
creases the risk of obesity and type 2 diabetes.® Similar
results have been observed in Asia.'* In addition, fast
food consumption may also be contributing to the in-
creasing prevalence of asthma, rhino conjunctivitis and
eczema in adolescents and children.'” The unique finding
of our study demonstrates that the consumption of fast
foods was consistently associated with FGIDs namely
functional constipation; irritable bowel syndrome and
abdominal migraine.

The exact mechanisms of these relationships remain
unclear. However, high sugar, fat, and sodium, and the
significant amount of trans fatty acids in fast food suggest
possible mechanisms for causing FGIDs. Dietary fat in-
take also modulates GI function in healthy humans. For

example, the slowing of gastric emptying by fat and the
stimulatory effects of intraduodenal lipid on pyloric pres-
sures has been reported to attenuate. However, the slow-
ing of gastric emptying and small bowel transit may be
associated to an increased number of reflux episodes.
These mechanisms may contribute to GER, functional
dyspepsia and IBS.'® Furthermore, the content of trans
fatty acids in fast foods, the contents of trans fatty acids
account for up to 50% of the fat in the products.'” Nu-
merous reports have shown that intake of trans-
unsaturated fats may also influence intestinal inflamma-
tion and regulate mucosal immunity and be associated
with an increased risk of inflammatory bowel disease.'®
These alterations in the GI motility, mucosal immunology
and inflammation, may be involved in the pathogenesis
and pathophysiology of FGIDs.

Consistent with international dietary recommendations,
regular consumption of fruit and vegetables seems to pro-
tect against the development of FGIDs. In the previous
study, Wu et al found that childhood constipation was
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related to decreased daily intake of fruit and vegetables.'’
A questionnaire survey of 15,000 adult members of the
general public in Japan by Miwa H also show that FGID
sufferers had a trend to consume less servings of vegeta-
bles compared to healthy respondents (2.28+1.47 vs
2.49+1.53, p=0.07)." We found a similar result that ade-
quate intake of vegetables suffered from fewer FGIDs
compared with those that did not (22.2% vs 28.9%, OR
0.70, p=0.002). Fiber has long been used for the treatment
of various gastrointestinal and non-gastrointestinal condi-
tions. The dietary fiber includes non-digestible class of
carbohydrates and digestible, glycemic carbohydrates
such as sugars and starches. Undigested carbohydrate that
reaches the colon will be fermented by the gut bacteria to
produce short-chain fatty acids (SCFAs) and a number of
gases, including carbon dioxide, hydrogen, and methane.
SCFA contribute to normal large bowel function and pre-
vent pathology through their actions in the lumen and on
the colonic musculature and vasculature and through their
metabolism by colonocytes.”**! The fermentation of fiber
also influences fecal bulking in an indirect manner as
fermentation by colonic microflora stimulates growth and
results in increased microbial biomass.”> For example,
butyrate is a short-chain fatty acid produced by the catab-
olism of undigested carbohydrates in the intestine. It is a
major energy source for the colon, and has an important
role in intestinal growth and differentiation, inflammatory
suppression, and regulation of apoptosis.****

It is relatively common that frozen dessert ingestion of-
ten induced abdominal symptoms in patients with GI up-
set. In Asian culture, it is important to keep in harmoni-
ous balance through diet and lifestyle.”> Ice-cold foods
are traditionally considered imperil to the gastrointestinal
and respiratory system. Previous studies have shown that
cold-water intake leads to abdominal symptoms in symp-
tomatic diarrhea predominant IBS patients.”® For all re-
spondents in this study, frozen desserts ingestion was
positively associated with FGIDs. Abdominal migraine
showed the most significant association with frozen des-
serts intake. The possible mechanism is that cold food or
drink may affects the peristalsis, secretory, vasomotor,
and vagal reflexes of gastrointestinal tract and induces
visceral hypersensitivity or hyperalgesia by cold-sensitive
thermal-receptors and 5-HT-mediated pathways.”*”
These studies suggested a possible association between
increasing prevalence of FGIDs and frozen dessert inges-
tion.

Our results suggest that fast foods, frozen desserts and
inadequate vegetable intake may contribute to the increas-
ing prevalence of FGIDs. They highlight the importance
of promoting healthy meal consumption with more vege-
tables, while minimizing the intake of fast foods and fro-
zen desserts in order to reduce the risk of FGIDs among
adolescents. The findings have public health relevance
requiring more proactive policy counter the global in-
crease in fast food consumption.
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Appendix

Childhood Functional GI Disorders: Child/Adolescent

H1. VOMITING AND AEROPHAGIA

Hla. Adolescent Rumination Syndrome (Diagnostic criteria: Must include All of the following)
1. Repeated painless regurgitation and rechewing or expulsion of food that
a.begin soon after ingestion of a meal
b.do not occur during sleep
c.do not respond to standard treatment for gastroesophageal reflux
2. No retching
3. No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the subject’ssymptoms
Criteria fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis

H1b. Cyclic Vomiting Syndrome (Diagnostic criteria: Must include both of the following)
1. Two or more periods of intense nausea and unremitting vomiting or retching lasting hours to days
2. Return to usual state of health lasting weeks to months

Hlc. Aerophagia (Diagnostic criteria: Must include at least two of the following)
1. Air swallowing

2. Abdominal distention due to intraluminal air

3. Repetitive belching and/or increased flatus

Criteria fulfilled at least once per week for at least 2 months prior to diagnosis

H2. ABDOMINAL PAIN-RELATED FUNCTIONAL GI DISORDERS

H2a. Functional Dyspepsia (Diagnostic criteria: Must include All of the following)

1. Persistent or recurrent pain or discomfort centered in the upper abdomen (above the umbilicus)

2. Not relieved by defecation or associated with the onset of a change in stool frequency or stool form (i.e., not irritable bowel
syndrome)

3. No evidence of an inflammatory, anatomic, metabolic or neoplastic process that explains the subject’s symptoms

Criteria fulfilled at least once per week for at least 2 months prior to diagnosis

H2b. Irritable Bowel Syndrome (Diagnostic criteria: Must include both of the following)
1. Abdominal discomfortor pain associated with two or more of the following at least 25% of the time:
a.improvement with defecation
b.onset associated with a change in frequency of stool
c.onset associated with a change in form (appearance) of stool
2. No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the subject’s symptoms
Criteria fulfilled at least once per week for at least 2 months prior to diagnosis
** “Discomfort” means an uncomfortable sensation not described as pain.

H2c. Abdominal Migraine (Diagnostic criteria: Must include both of the following)
1. Paroxysmal episodes of intense, acute periumbilical pain that lasts for 1 hour or more
2. Intervening periods of usual health lasting weeks to months
3. The pain interferes with normal activities
4. The pain is associated with 2 of the following:
a.Anorexia
b.Nausea
c. Vomiting
d.Headache
e.Photophobia
f. Pallor
5. No evidence of an mﬂammatory, anatomic, metabolic, or neoplastic process considered that explains the subject’s symptoms
Criteria fulfilled two or more times in the preceding 12 months.

H2d. Childhood Functional Abdominal Pain (Diagnostic criteria: Must include all of the following)

1. Episodic or continuous abdominal pain

2. Insufficient criteria for other FGIDs

3. No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the subject’s symptoms
Criteria fulfilled at least once per week for at least 2 months prior to diagnosis

H2d1. Childhood Functional Abdominal Pain Syndrome (Diagnostic criteria: must satisfy criteria for childhood functional ab-
dominal pain and have at least 25% of time one or more of the following)

1. Some loss of daily functioning

2. Additional somatic symptoms such as headache, limb pain, or difficulty sleeping

Criteria fulfilled at least once per week for at least 2 months prior to diagnosis
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Appendix

Childhood Functional GI Disorders: Child/Adolescent (cont.)

H3. CONSTIPATION AND INCONTINENCE

H3a. Functional Constipation (Diagnostic criteria: must include two or more of the following in a child with a developmental age
of at least 4 years with insufficient criteria for diagnosis of IBS)

1. Two or fewer defecations in the toilet per week

At least one episode of fecal incontinence per week

History of retentive posturing or excessive volitional stool retention

History of painful or hard bowel movements

Presence of a large fecal mass in the rectum

History of large diameter stools which may obstruct the toilet

Crlterla fulfilled at least once per week for at least 2 months prior to diagnosis

EEEE

H3b. Nonretentive Fecal Incontinence (Diagnostic criteria: Must include all of the following in a child with a developmental age at
least 4 years)

1. Defecation into places inappropriate to the social context at least once per month

2. No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that explains the subject’s symptoms

3. No evidence of fecal retention

Criteria fulfilled for at least 2 months prior to diagnosis

(Ref: http://www.romecriteria.org/criteria/)
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