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Objectives. To determine the prevalence and eﬀect of dietary habits on functional constipation in preschool and early elementary
school children in Japan. Study Design. A total of 3595 children aged 3 to 8 years from 28 nursery schools and 22 elementary
schools in Yokohama City, Kanagawa Prefecture, Japan, were evaluated. The subjects were divided into a functional constipation
group and a nonfunctional constipation group according to the Rome III criteria. Dietary intake data were collected using a
brief-type, self-administered, diet-history questionnaire validated for Japanese preschool-aged children. Results. Of the 3595
subjects evaluated, 718 (20.0%) had functional constipation. The association between functional constipation and gender was
not statistically signiﬁcant (p = 0 617). A decrease in bowel frequency was observed in 15.9% of those with functional
constipation. There was no signiﬁcant diﬀerence in the proportion of participants in the constipation group by age (p = 0 112).
Binomial logistic regression analysis indicated that only fat per 100 kcal positively correlated with functional constipation [odds
ratio = 1.216, 95% conﬁdence interval: 1.0476–1.412]. Conclusions. Functional constipation is common among children in
preschool and early elementary school in urban areas of Japan. Parents should pay attention to constipation-related symptoms
other than defecation frequency. A high-fat diet should be avoided to prevent functional constipation.

1. Introduction
Constipation is one of the most common health problems in
children and adults. Variation in the normal bowel habit and
symptoms recognized as constipation has made it diﬃcult to
accurately diagnose the condition in children. In addition,
overﬂow incontinence and encopresis, both symptoms of
functional constipation (FC), are often considered simply as
problematic bowel habits and not as symptoms of FC. Therefore, it is diﬃcult to clarify the current state of FC in childhood. The Rome III criteria [1, 2] have been widely applied
for the diagnosis of functional gastrointestinal disorders,
including FC, and have been commonly used in clinical

research. The Rome III criteria include measures of defecation frequency, stool consistency, and other symptoms of
FC. However, there are few reports on the prevalence of FC
in children in East Asia based on the Rome III diagnostic
criteria [3–5].
It is well known that dietary habit can aﬀect defecation,
and as such, regional disparity should be considered when
determining the prevalence of constipation. Although
increasing the intake of dietary ﬁbre and water is often recommended as a dietary therapy for patients with constipation,
the inﬂuence of total calories and individual nutrients on
FC in childhood have not been clariﬁed. A brief-type, selfadministered, diet-history questionnaire (BDHQ) developed
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by Kobayashi et al. has been validated for dietary intake
assessment in adults [6]. Asakura et al. revised the BDHQ
for use in children aged 3–6 years (BDHQ3y) and then
validated the revised questionnaire in Japanese children
[7]. This study was aimed at determining the prevalence
of FC in Japanese children aged 3–8 years using the Rome
III criteria and its relationship with their dietary habits
using BDHQ3y.

2. Materials and Methods
2.1. Study Setting and Participants (Figure 1). Two types of
questionnaire were distributed to the guardians of 2052 children attending 28 public or private nursery schools and 4451
children attending 1st or 2nd grade at 22 public elementary
schools (6503 people in all) in Tsurumi Ward, Yokohama
City, Kanagawa Prefecture, Japan, in September 2013. The
questionnaires were collected between October and November 2013. One questionnaire assessed defecation and physical
status, and the other was the BDHQ3y, which assessed total
calories consumed and the intake of individual nutrients.
The questionnaires were enclosed and concealed in envelopes by each guardian. The envelopes were collected at each
school and sent back to the authors by a representative at
each school.
This survey included questions on sex, age, height, weight,
defecation frequency, fecal incontinence, withholding behaviour, painful defecation, stool consistency, and the presence of
large-diameter stools. Guardians were required to answer
questions regarding defecation frequency, stool consistency
using the Bristol Stool Scale type, and frequency at 4 grades
(always, sometimes, never, and hard to say) for other details
related to defecation. Guardians had to choose the Bristol
Stool Scale type that best represented their children’s stools
using a picture chart. The picture chart was accompanied by
descriptors that had been translated into Japanese.
The BDHQ3y is a four-page structured questionnaire
that asks about the consumption frequency of selected foods
commonly eaten in Japan, general dietary behaviour, and
usual cooking methods. Estimates of the daily intake of different foods (66 items in total), total calories, and selected
nutrients were calculated using an ad hoc computer algorithm for the BDHQ3y based on the Standard Tables of Food
Composition in Japan [8]. Although the BDHQ3y has been
validated, the validation study was conducted in children
aged 3 to 4 years. As the current study included subjects aged
5–8 years, it is possible that adjustments for age in the nutritional value calculations did not directly represent actual
changes in dietary intake.
2.2. Classiﬁcation of Defecation Status. The defecation status
of each subject was classiﬁed according to the Rome III criteria (Table 1). Questions about defecation in the questionnaire were consistent with the items in the Rome III criteria
for FC. Questions answered as “always” or “sometimes” were
judged as positive. The fourth item in the Rome III criteria,
which asks about painful defecation or stool consistency,
was judged as positive if a subject always or sometimes had
painful defecation or always had hard stool of Bristol Stool
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Scale type 1 or 2. The ﬁfth item in the Rome III criteria, which
asks about the presence of a large fecal mass in the rectum,
was omitted because this item as well as the exclusion of irritable bowel syndrome requires a physician for the answer.
Subjects with 2 or more positive items were classiﬁed into
the FC group, and the remaining participants were classiﬁed
into the non-FC group.
2.3. Assessment of Physical Status. Height, body weight, and
body mass index (BMI) were evaluated based on the report
of a national growth survey in preschool children [9] and
an annual report of school health statistics research published in 2000 [10], which has been widely used to assess
the physical status of children in Japan. BMI was calculated
as body weight in kilograms divided by height squared in
meters (kg/m2). Height and weight were evaluated using zscores (standard deviation (SD) scores). The z-score is the
deviation of an individual’s value from the median value of
a reference population, divided by the standard deviation of
the reference population (or transformed to normal distribution). The z-scores (SD scores) for height and weight were
calculated according to the standard formula z = (sample
data − mean)/SD. z-Scores for height and weight and the percentile of BMI were calculated using the taikakushisu_v3.xlsx
spreadsheet (http://jspe.umin.jp/medical/ﬁles/taikakushisu_
v3.xlsx) developed by the Standard Value Committee of The
Japanese Society of Pediatric Endocrinology/The Japanese
Association for Human Auxology.
2.4. Nutritional Assessment. The BDHQ3y calculates the
intake amounts of 99 diﬀerent types of food nutrients,
including total calories, meal weight, water, protein, fat, carbohydrates, 15 food groups, and 78 ingredients based on an
assessment of food-intake frequency per month. Inputting
questionnaire data and conversion of the quantities of calories, nutrients, and food groups consumed were performed
by the developer’s company (EBNJAPAN, Tokyo), and we
then used the converted data for analysis. We analysed 15
items, including total amount per day of meal weight, total
calories, water content in foods, protein, fat, carbohydrates,
calcium, magnesium, phosphorus, soluble dietary ﬁbre,
insoluble dietary ﬁbre, total dietary ﬁbre, sodium chloride,
juice, and water including tea. Twelve items, excluding juice
and water, were analysed as the nutritional equivalent per
100 kcal.
2.5. Ethical Considerations. This survey was approved by the
Ethics Committee of Saiseikai Yokohama City Tobu Hospital
(protocol number 201230). Response to the questionnaire
was regarded as an agreement to participate, in accordance
with Ethical Guidelines for Epidemiological Research published by the Ministry of Health, Labor and Welfare.
2.6. Statistical Analysis. The prevalence of FC and the symptoms detailed in the Rome III criteria were examined using
Pearson’s χ2 test. Associations between FC and physical
status, such as height and weight and energy and nutrient
intake, were initially examined using t-tests, and analysis of
covariance was performed with age as a covariate to compare
the FC group and non-FC group. Then, binomial logistic
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28 nursery schools
2052 children

22 elementary schools
4451 children

992 questionnaires collected
(collection rate 48.3%)

2940 questionnaires collected
(collection rate 66.1%)

Total: 3932 children
Excluded
Insufficient information: 289

Both questionnaires about defecation
status and BDHQ3y were submitted
3643 children
Excluded
Older than 9 years: 14
Unknown age: 3
Insufficient information: 31

Analyzed 3595 children
(1806 boys; 1789 girls)

Figure 1: Study setting and participants.
Table 1: Rome III criteria for functional constipation.
<4 years
Must include at least 2 items for 1 month
(1) Two or fewer defecations per week
(2) At least 1 episode per week of incontinence after the acquisition of
toileting skills
(3) History of excessive stool retention
(4) History of painful or hard bowel movements
(5) Presence of a large fecal mass in the rectum
(6) History of large-diameter stools that may obstruct the toilet

regression analysis was performed to identify factors independently associated with FC in children. All statistical analyses were performed using SPSS statistical software (version
23, IBM Japan). Two-sided p values < 0.05 were considered
statistically signiﬁcant.

3. Results
3.1. Background and Physical Status. A total of 3932 guardians returned the questionnaires which gave a collection rate
of 58.7%. Overall, 3643 subjects answered both questionnaires. Of these, 14 subjects aged 9 years, 3 subjects who
did not give their age, and 31 subjects who gave incomplete
descriptions were excluded from further analysis. Thus, in

≥4 years
Must include 2 or more items for at least 2 months before
diagnosis
(1) Two or fewer defecations in the toilet per week
(2) At least 1 episode of fecal incontinence per week
(3) History of retentive posturing or excessive volitional stool
retention
(4) History of painful or hard bowel movements
(5) Presence of a large fecal mass in the rectum
(6) History of large-diameter stools that may obstruct the toilet

total, 3595 subjects were analysed in this study. The characteristics of the analysed children (n = 3595) are shown in
Table 2. Among the 3595 subjects, 718 were classiﬁed into
the FC group (20.0%). There was no statistically signiﬁcant
diﬀerence either in the male-to-female ratio (p = 0 617) or
in age (p = 0 112) between the two groups. However, the
average age of the girls in the FC group was signiﬁcantly
higher than that of the girls in the non-FC group (6.6 ± 1.3
years and 6.5 ± 1.3 years, resp., p = 0 015). The mean body
weight and the mean BMI were higher in the FC group than
the non-FC group (p = 0 047 and p = 0 049, resp.), but in the
analysis using age as a covariate, only the mean BMI
percentile value was signiﬁcantly higher in the FC group than
the non-FC group (p = 0 042). Numbers of obesity (BMI
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Table 2: Characteristics of the subjects.

Boys : girls

p value

FC
n = 718

Non-FC
n = 2877

t-test

ANCOVA

367 : 351

1439 : 1438

0.617

Mean age (years)

All
Boys
Girls

6.5 ± 1.3
6.4 ± 1.4
6.6 ± 1.3

6.4 ± 1.3
6.4 ± 1.3
6.5 ± 1.3

0.112
0.912
0.015

Mean height (cm)

All
Boys
Girls

118.6 ± 10.0
118.6 ± 10.0
118.3 ± 8.8

118.5 ± 9.3
118.5 ± 9.3
117.7 ± 8.8

0.387
0.863
0.287

0.479
0.362
0.315

Mean weight (kg)

All
Boys
Girls

22.2 ± 4.9
22.5 ± 5.4
21.9 ± 4.3

21.8 ± 4.5
22.2 ± 4.6
21.6 ± 4.4

0.047
0.149
0.238

0.218
0.133
0.467

Mean BMI (kg/m2)

All
Boys
Girls

15.7 ± 1.9
15.8 ± 2.1
15.5 ± 1.8

15.5 ± 1.9
15.6 ± 1.9
15.5 ± 1.9

0.049
0.033
0.554

0.067
0.193
0.588

Mean height z-score

All
Boys
Girls

−0.15 ± 1.14
−0.07 ± 1.16
−0.22 ± 1.12

−0.08 ± 1.06
−0.04 ± 1.09
−0.11 ± 1.02

0.148
0.722
0.078

0.171
0.296
0.454

Mean weight z-score

All
Boys
Girls

−0.22 ± 1.03
−0.15 ± 1.16
−0.29 ± 1.01

−0.22 ± 0.99
−0.26 ± 1.22
−0.25 ± 0.96

0.911
0.122
0.592

0.806
0.384
0.544

Mean BMI percentile

All
Boys
Girls

45.47 ± 28.67
46.81 ± 29.42
44.06 ± 27.84

43.23 ± 28.11
43.91 ± 28.67
42.54 ± 27.53

0.057
0.085
0.355

0.042
0.338
0.290

Data are shown as the mean ± standard deviation. ANCOVA: analysis with age as a covariate (Bonferroni).

percentile > 90) were 59 (8.2%) in the FC group and 186
(6.5%) in the non-FC group, but there was no signiﬁcant difference between the two groups (p = 0 059). There was no
signiﬁcant diﬀerence in the proportion of children in the
constipation group by age (p = 0 290). Binomial logistic
regression analysis did not identify any factors associated
with FC.
3.2. Rome III Criteria (Table 3). Among the six items
included in the Rome III criteria, “history of excessive stool
retention” and “history of painful bowel movements” were
frequently observed in the FC group (73.6% and 61.5%,
resp.), with odds ratios as high as 24.5 and 11.0, respectively,
and high sensitivity and speciﬁcity. The incidences of the
items “≤2 defecations per week” and “history of largediameter stools that obstruct the toilet” in the FC group were
low (15.9% and 21.0%, resp.), although the speciﬁcity for
both was 0.98.
3.3. Nutritional Assessment. The FC group had signiﬁcantly
greater fat intake than the non-FC group (45.9 ± 13.6 g and
44.4 ± 12.9 g, resp., p = 0 005) and greater juice intake (94.2 ±
127.5 g and 80.9 ± 98.8 g, resp., p = 0 009) but less intake of
water, including tea (301.6 ± 168.0 g and 318.2 ± 168.4 g,
resp., p = 0 018) (Table 4). Similar results were obtained from
an analysis using age as a covariate. No signiﬁcant diﬀerences
were found in the intake of dietary ﬁbre (insoluble dietary

ﬁbre or water-soluble dietary ﬁbre) between the two groups.
Comparing the nutritional equivalents, deﬁned as the intake
of each nutrient per 100 kcal of ingested energy, between the
FC group and the non-FC group revealed that the FC group
had signiﬁcantly lower total meal weight (114.7 ± 20.6 g and
117.3 ± 21.0 g, resp., p = 0 003), meal water content (93.0 ±
20.4 g and 95.5 ± 20.9 g, resp., p = 0 004), magnesium intake
(12.5 ± 2.0 mg and 12.8 ± 2.0 mg, resp., p = 0 002), soluble
dietary ﬁbre intake (134.0 ± 3.6 mg and 138.7 ± 3.7 mg, resp.,
p = 0 003), insoluble dietary ﬁbre intake (424.5 ± 9.1 mg and
442.3 ± 9.9 mg, resp., p < 0 001), total dietary ﬁbre intake
(570.3 ± 128.8 mg and 593.5 ± 138.4 mg, resp., p < 0 001),
and sodium chloride intake (667.0 ± 137.9 mg and 680.7 ±
136.2 mg, resp., p = 0 016) than the non-FC group. In contrast, the intake of fat was signiﬁcantly higher in the FC group
than in the non-FC group (3.3 ± 0.6 g and 3.2 ± 0.6 g, resp.,
p = 0 019). Binomial logistic regression analysis indicated
that only fat per 100 kcal positively correlated with FC
[odds ratio = 1.216, 95% conﬁdence interval: 1.0476–1.412]
(Table 5).

4. Discussion
We could analyse 25.4% of the population of children aged 3
to 8 years in the survey area. Hence, our results reﬂect the
prevalence of FC among children aged 3 to 8 years living in
urban areas in Japan, which is approximately 20% regardless
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Table 3: Frequency of constipation symptoms including Rome III criteria.

≤2 defecations per week
Fecal incontinence
History of excessive stool retention
History of painful bowel movements
History of hard bowel movements
History of large-diameter stools that obstruct the toilet

All
(n = 3595)
n (%)

FC
(n = 718)
n (%)

Non-FC
(n = 2877)
n (%)

162 (4.6)
488 (13.7)
785 (23.5)
774 (22.7)
675 (19.0)
206 (5.8)

111 (15.9)
330 (46.3)
495 (73.6)
424 (61.5)
310 (43.6)
149 (21.0)

51 (1.8)
158 (5.5)
290 (10.9)
350 (12.8)
365 (12.7)
57 (2.0)

Table 4: Relationship between functional constipation and consumption of energy and nutrients.
Mean amount of intake per day
Energy and nutrients
Total meal weight
Total calories
Water content per meal
Protein
Fat
Carbohydrates
Calcium
Magnesium
Phosphorous
Soluble dietary ﬁbre
Insoluble dietary ﬁbre
Total dietary ﬁbre
NaCl
Juice
Water including tea
Nutritional equivalent
Total meal weight
Water content per meal
Protein
Fat
Carbohydrate
Calcium
Magnesium
Phosphorous
Soluble dietary ﬁbre
Insoluble dietary ﬁbre
Total dietary ﬁbre/day
NaCl

p value
ANCOVA

Unit

FC
n = 718

Non-FC
n = 2877

t-test

g
kcal
g
g
g
g
mg
mg
mg
g
g
g
g
g
g

1606.3 ± 466.9
1421.8 ± 417.0
1298.2 ± 393.7
48.4 ± 14.0
45.9 ± 13.6
198.9 ± 70.2
529.6 ± 204.4
176.6 ± 54.3
808.9 ± 257.2
1.88 ± 0.7
5.97 ± 2.0
8.02 ± 2.8
9.22 ± 2.4
94.2 ± 127.5
301.6 ± 168.0

1616.2 ± 457.9
1395.2 ± 385.6
1312.5 ± 390.8
48.1 ± 13.5
44.4 ± 12.9
196.2 ± 65.0
519.5 ± 198.1
177.3 ± 52.6
801.7 ± 248.5
1.92 ± 0.7
6.13 ± 2.0
8.22 ± 2.8
9.27 ± 2.4
80.9 ± 98.8
318.2 ± 168.4

0.606
0.122
0.380
0.631
0.005
0.346
0.272
0.779
0.490
0.170
0.062
0.074
0.614
0.009
0.018

0.128
0.378
0.666
0.007
0.376
0.269
0.736
0.513
0.164
0.057
0.069
0.605
0.002
0.015

g/100 kcal
g/100 kcal
g/100 kcal
g/100 kcal
g/100 kcal
mg/100 kcal
mg/100 kcal
mg/100 kcal
mg/100 kcal
mg/100 kcal
mg/100 kcal
mg/100 kcal

114.7 ± 20.6
93.0 ± 20.4
3.4 ± 0.5
3.3 ± 0.6
13.9 ± 1.6
37.5 ± 10.9
12.5 ± 2.0
57.3 ± 10.6
134.0 ± 3.6
424.5 ± 9.1
570.3 ± 128.8
667.00 ± 137.9

117.3 ± 21.0
95.5 ± 20.9
3.5 ± 0.5
3.2 ± 0.6
14.0 ± 1.5
37.3 ± 10.3
12.8 ± 2.0
57.7 ± 9.9
138.7 ± 3.7
442.3 ± 9.9
593.5 ± 138.4
680.7 ± 136.2

0.003
0.004
0.090
0.019
0.127
0.793
0.002
0.346
0.003
0.000
0.000
0.016

0.004
0.006
0.111
0.019
0.123
0.720
0.003
0.395
0.003
0.000
0.000
0.023

ANCOVA: analysis with age as a covariate (Bonferroni). Data are shown as the mean ± standard deviation.

of age or sex. It should be noted that because the item in the
Rome III criteria that asks about the presence of a large fecal
mass in the rectum was not included in the questionnaires in
this survey, the prevalence of childhood FC may be higher.
Asakura et al. conducted a school-based survey to examine the relationship between constipation and lifestyle
factors, including dietary intake, among preschool-aged

children in Japan [11]. The participants were recruited from
44 of 47 prefectures in Japan, and 5309 children were analysed. They considered children with three or fewer bowel
movements per week to have constipation, and they did not
ask about the other items found in the Rome III criteria for
FC. Their results showed that 8.4% of preschool-aged children had constipation, which is likely lower than the actual
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Table 5: Binomial logistic regression analysis of functional constipation.

Factor
Age
BMI percentile
Juice
Fat/100 kcal
Total dietary ﬁbre/day/100 kcal

Logistic regression coeﬃcient

Standard error

p value

Odd ratio (95% conﬁdence interval)

0.055
0.003
0.001
0.196
0.001

0.032
0.001
0.000
0.076
0

0.089
0.063
0.008
0.010
0.001

10.057 (0.992–1.126)
1.003 (1.000–1.006)
1.001 (1.000–1.002)
1.216 (1.0476–1.412)
0.999 (0.998–1.000)

number because their criteria ignored important symptoms
of FC such as fecal incontinence, stool retention, painful or
hard bowel movements, and large-diameter stools. Using
the same questionnaires about bowel habits as those used in
the present study, we previously surveyed 643 children aged
3 to 9 years in Sasayama City, Hyogo Prefecture, which was
26.3% of this subpopulation in the area, and calculated an
FC prevalence of 14.6% [12]. The diﬀerence in the prevalence
of FC between Sasayama City and Yokohama City is likely
due to regional diﬀerences because Sasayama City is in a rural
area of Japan. In other school-based studies using the Rome
III Criteria, the prevalence of FC ranged from 10 to 15.9%,
although these studies evaluated children who were 8 years
of age or older [13–18]. A systematic review performed by
van den Berg et al. showed that the prevalence of childhood
constipation in the general population ranged from 0.7% to
29.6% and the age group in which constipation is most
common varied between studies [19]. The present work is
the largest school-based study to evaluate the prevalence of
FC in children aged 3 to 8 years.
In this study, a history of excessive stool retention and
painful bowel movements were observed in 73.6% and
61.5% of the children in the FC group. In contrast, only
15.9% of the children in the FC group experienced 2 or less
defecations per week. In previous studies, such diﬀerences
between items in the Rome III criteria were not observed
[4, 20]. In our previous study conducted in Sasayama City,
a decreased frequency of defecation was not common in children classiﬁed as having FC [12]. This unexpected ﬁnding
might be a result of the speciﬁc questionnaire used. However,
parents may not notice that a child is constipated if there is
no decrease in defecation frequency. Moreover, it has been
shown that children who begin treatment at the age of 2 years
or younger have a better prognosis for FC than children who
begin treatment over the age of 2 years [21]. It has also been
shown that poor clinical outcomes in adulthood are associated with an older age at onset, a longer delay between onset
and ﬁrst visit to an outpatient clinic, and a low defecation frequency [22]. Our results indicate that constipation symptoms other than the frequency of bowel movements should
be evaluated in children and that treatment for constipation
should be initiated before the age of 3.
In this study, univariate analysis revealed that water
intake, meal weight/100 kcal, water content per meal/100 kcal,
magnesium intake/100 kcal, dietary ﬁbre intake/100 kcal, and
sodium chloride intake/100 kcal were all signiﬁcantly lower in
the FC group compared to the non-FC group, whereas the
intake of juice was signiﬁcantly higher. However, binomial
logistic regression analysis showed that only fat per 100 kcal

positively correlated with FC [odds ratio = 1.216, 95% conﬁdence interval: 1.0476–1.412]. In mouse experiments, feeding
of a high-fat diet resulted in intestinal dysbiosis and delayed
colonic motility [23]. However, in human studies, a highfat diet was not associated with retardation of colonic transit
[24], although it has been shown that obesity was related to
FC in children [25]. In our study, the analysis using age as
a covariate showed signiﬁcant diﬀerence in the mean BMI
percentile value between the FC group and the non-FC group
(p = 0 042), whereas there was no signiﬁcant diﬀerence in the
number of obese children between the two groups (p = 0 059).
In normal individuals after a high-fat meal, abnormal gastrocolic reﬂex with prolonged retrograde phasic contraction was
observed [26]. In rodent models, high-fat diet was associated
with less availability of serotonin in the colon and intestinal
dysbiosis which caused delayed colonic motility [23, 27].
These may explain our results even though we could not
show colonic transit time in this study. In our study, binomial
logistic regression analysis did not reveal any other nutrients,
foods, or aspects of physical status that was associated with
FC. In a previous report using the BDHQ3y, increased dietary ﬁbre intake was signiﬁcantly associated with 4 or more
bowel movements per week [11]. Moreover, the intake of
potatoes, pulses, vegetables, and fruits decreased the incidence of children with less than 3 bowel movements per
week, whereas higher rice intake was signiﬁcantly and
independently associated with an increased incidence of
children with less than 3 bowel movements per week. However, the Rome III criteria were not used for the diagnosis of
constipation, and constipation symptoms other than the
decreased frequency of bowel movements were not evaluated
in the report.
The main limitations of this study were that the Japanese
questionnaire on defecation was not validated before its
use and the question about the presence of large fecal mass
in the rectum was omitted in the questionnaire. These factors could have inﬂuenced the prevalence of FC obtained
in this study.

5. Conclusions
The current ﬁndings suggest that FC is common among
children in preschool and early elementary school in urban
areas in Japan. Decreased frequency of bowel movements
is not a common symptom of FC in this population, and
guardians should pay attention to other symptoms, including withholding defecation and painful defecation. Consumption of a high-fat diet should be avoided to prevent
FC. A longitudinal study and an expanded study of

Gastroenterology Research and Practice
additional age groups are also needed to determine whether
FC in children aged 3 to 8 years persists into late childhood,
adolescence, and adulthood.

Conflicts of Interest
The authors declare that they have no conﬂicts of interest.

Acknowledgments
The authors acknowledge Professor Satoshi Sasaki, Department of Social and Preventive Epidemiology, School of
Public Health, the University of Tokyo, for giving them
advice on the BHDQ3y. This study was supported by the
grant of research for the area of nutritional education from
The Japan Dietetic Association.

References
[1] A. Rasquin, C. Di Lorenzo, D. Forbes et al., “Childhood functional gastrointestinal disorders: child/adolescent,” Gastroenterology, vol. 130, no. 5, pp. 1527–1537, 2006.
[2] P. E. Hyman, P. J. Milla, M. A. Benninga, G. P. Davidson, D. F.
Fleisher, and J. Taminiau, “Childhood functional gastrointestinal disorders: neonate/toddler,” Gastroenterology, vol. 130,
no. 5, pp. 1519–1526, 2006.
[3] M. Park, Y. G. Bang, and K. Y. Cho, “Risk factors for functional
constipation in young children attending daycare centers,”
Journal of Korean Medical Science, vol. 31, no. 8, pp. 1262–
1265, 2016.
[4] S. H. Chang, K. Y. Park, S. K. Kang et al., “Prevalence, clinical
characteristics, and management of functional constipation at
pediatric gastroenterology clinics,” Journal of Korean Medical
Science, vol. 28, no. 9, pp. 1356–1361, 2013.
[5] S. C. Zhang, W. L. Wang, R. B. Qu et al., “Epidemiologic survey
on the prevalence and distribution of childhood functional
constipation in the northern areas of China: a populationbased study,” Zhonghua Liu Xing Bing Xue Za Zhi, vol. 31,
no. 7, pp. 751–754, 2010.
[6] S. Kobayashi, K. Murakami, S. Sasaki et al., “Comparison of
relative validity of food group intakes estimated by comprehensive and brief-type self-administered diet history questionnaires against 16 d dietary records in Japanese adults,” Public
Health Nutrition, vol. 14, no. 07, pp. 1200–1211, 2011.
[7] K. Asakura, M. Haga, and S. Sasaki, “Relative validity and
reproducibility of a brief-type self-administered diet history
questionnaire for Japanese children aged 3–6 years: application of a questionnaire established for adults in preschool
children,” Journal of Epidemiology, vol. 25, no. 5, pp. 341–
350, 2015.
[8] Ministry of Education, Culture, Sports, Science and Technology Japan, Science Technology and Academic Council
Resource Survey Subcommittee, Standard Tables of Food
Composition in Japan, Oﬃcial Gazette Co-operation of Japan,
Tokyo, 2010.
[9] Equal Employment, Children and Families Bureau, Ministry
of Health, Labour and Welfare (Supervised), Report on
National Growth Survey on Preschool Children in 2000,
Mothers' and Children's Health and Welfare Association
(Edited). Moternal and Child Health Organization, 2001,
(In Japanese).

7
[10] Analytical Research Planning Division, Lifelong Learning
Policy Bureau, Ministry of Education, Culture, Sports, Science
and Technology, Annual Report of School Health Statistics
Research in 2000, Ministry of Education, Culture, Sports, Science and Technology, Tokyo, 2001, (In Japanese).
[11] K. Asakura, S. Masayasu, and S. Sasaki, “Dietary intake,
physical activity, and time management are associated with
constipation in preschool children in Japan,” Asia Paciﬁc
Journal of Clinical Nutrition, vol. 26, no. 1, pp. 118–129,
2017.
[12] A. Fujitani, M. Okuda, T. Sogo, S. Ida, Y. Nishimoto,
T. Tomomasa et al., “The prevalence of functional constipation and its relationship with dietary habits among Japanese
children aged 3–9 years,” The Journal of the Japan Pediatric
Society, vol. 120, pp. 860–868, 2016, (In Japanese).
[13] H. Zhou, M. Yao, G. Y. Cheng, Y. P. Chen, and D. G. Li, “Prevalence and associated factors of functional gastrointestinal disorders and bowel habits in Chinese adolescents: a school-based
study,” Journal of Pediatric Gastroenterology and Nutrition,
vol. 53, no. 2, pp. 168–173, 2011.
[14] M. Saps, D. X. Nichols-Vinueza, J. M. Rosen, and C. A.
Velasco-Benítez, “Prevalence of functional gastrointestinal
disorders in Colombian school children,” The Journal of
Pediatrics, vol. 164, no. 3, pp. 542–545.e1, 2014.
[15] R. Zablah, C. A. Velasco-Benítez, I. Merlos, S. Bonilla, and
M. Saps, “Prevalence of functional gastrointestinal disorders
in school-aged children in El Salvador,” Revista de Gastroenterología de México, vol. 80, no. 3, pp. 186–191, 2015.
[16] L. PL, M. Saps, R. A. Chanis, and C. A. Velasco-Benítez, “The
prevalence of functional gastrointestinal disorders in children
in Panama: a school-based study,” Acta Paediatrica, vol. 105,
no. 5, pp. e232–e236, 2016.
[17] G. Dhroove, M. Saps, C. Garcia-Bueno, A. Leyva Jiménez, L. L.
Rodriguez-Reynosa, and C. A. Velasco-Benítez, “Prevalence of
functional gastrointestinal disorders in Mexican schoolchildren,” Revista de Gastroenterología de México, vol. 82, no. 1,
pp. 13–18, 2017.
[18] M. Saps, C. Velasco-Benítez, K. Kovacic, G. Chelimsky,
K. Kovacic, and E. Játiva Mariño, “High prevalence of nausea
among school children in Latin America,” J Pediatr, vol. 169,
pp. 98–104.e1, 2016.
[19] M. M. van den Berg, M. A. Benninga, and C. Di Lorenzo, “Epidemiology of childhood constipation: a systematic review,”
The American Journal of Gastroenterology, vol. 101, no. 10,
pp. 2401–2409, 2006.
[20] S. Rajindrajith, N. M. Devanarayana, and M. A. Benninga,
“Constipation and constipation predominant irritable bowel
syndrome: a comparative study using Rome III criteria,” Journal of Pediatric Gastroenterology and Nutrition, vol. 64, no. 5,
pp. 679–684, 2017.
[21] V. Loening-Baucke, “Constipation in early childhood: patient
characteristics, treatment, and longterm follow up,” Gut,
vol. 34, no. 10, pp. 1400–1404, 1993.
[22] M. E. Bongers, M. P. van Wijk, J. B. Reitsma, and M. A.
Benninga, “Long-term prognosis for childhood constipation:
clinical outcomes in adulthood,” Pediatrics, vol. 126, no. 1,
pp. e156–e162, 2010.
[23] M. Anitha, F. Reichardt, S. Tabatabavakili et al., “Intestinal
dysbiosis contributes to the delayed gastrointestinal transit in
high-fat diet fed mice,” Cellular and Molecular Gastroenterology and Hepatology, vol. 2, no. 3, pp. 328–339, 2016.

8
[24] J. H. Cummings, H. S. Wiggins, D. J. Jenkins et al., “Inﬂuence
of diets high and low in animal fat on bowel habit, gastrointestinal transit time, fecal microﬂora, bile acid, and fat excretion,”
The Journal of Clinical Investigation, vol. 61, no. 4, pp. 953–
963, 1978.
[25] U. P. Phatak and D. S. Pashankar, “Prevalence of functional
gastrointestinal disorders in obese and overweight children,”
International Journal of Obesity, vol. 38, no. 10, pp. 1324–
1327, 2014.
[26] S. S. Rao, R. Kavelock, J. Beaty, K. Ackerson, and P. Stumbo,
“Eﬀects of fat and carbohydrate meals on colonic motor
response,” Gut, vol. 46, no. 2, pp. 205–211, 2000.
[27] R. L. Bertrand, S. Senadheera, A. Tanoto et al., “Serotonin
availability in rat colon is reduced during a Western diet model
of obesity,” American Journal of Physiology. Gastrointestinal
and Liver Physiology, vol. 303, no. 3, pp. G424–G434, 2012.

Gastroenterology Research and Practice

MEDIATORS
of

INFLAMMATION

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com
www.hindawi.com

Volume 2018
2013

Gastroenterology
Research and Practice
Hindawi
www.hindawi.com

Volume 2018

Journal of

Hindawi
www.hindawi.com

Diabetes Research
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

International Journal of

Journal of

Endocrinology

Immunology Research
Hindawi
www.hindawi.com

Disease Markers

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Submit your manuscripts at
www.hindawi.com
BioMed
Research International

PPAR Research
Hindawi
www.hindawi.com

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Journal of

Obesity

Journal of

Ophthalmology
Hindawi
www.hindawi.com

Volume 2018

Evidence-Based
Complementary and
Alternative Medicine

Stem Cells
International
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Journal of

Oncology
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2013

Parkinson’s
Disease

Computational and
Mathematical Methods
in Medicine
Hindawi
www.hindawi.com

Volume 2018

AIDS

Behavioural
Neurology
Hindawi
www.hindawi.com

Research and Treatment
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Oxidative Medicine and
Cellular Longevity
Hindawi
www.hindawi.com

Volume 2018

