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Introduction

　Gastrointestinal (GI) symptoms are a common occurrence 
in the Japanese general population. In a prospective cohort 
study, Tokuda et al. reported that the incidence of GI symp-
toms was 25%, and that abdominal pain, diarrhea, nausea, 
constipation, and dyspepsia were the most frequent symp-
toms.1 These symptoms occurred more often in young wom-
en. Participants were more likely to treat themselves, using 
dietary, complementary, or alternative medicines, than to 

visit physicians.
　Constipation is a common health problem characterized 
by a sensation of impaired defecation; it can impair quality 
of life both physically and mentally.2-4 However, only a small 
proportion of symptomatic patients suffering from constipa-
tion seek medical consultation.2,5 Causes of constipation 
vary and may be multifactorial including obstructive, meta-
bolic, neurological, psychiatric, or functional causes.6 Con-
stipation can be an acute or chronic condition, and most 
commonly, chronic constipation is primary and idiopathic.7,8 
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Most patients with chronic constipation have either func-
tional constipation or constipation-predominant irritable 
bowel syndrome (IBS).9 Chronic constipation has been re-
ported to be more common in women than in men.2,3,5,7,10-17

　The reported prevalence of constipation ranges from 2 to 
38% in many countries,3,5-7,12,14,17-20 although it varies depend-
ing on the definition of constipation used.18 Unfortunately, 
there is no gold standard for defining constipation,12 and 
many definitions have been used, ranging from self-reported 
ratings to consensus criteria such as Rome III criteria.5,8 

Common definitions include infrequent or difficult defeca-
tion, such as straining, hard or lumpy stools, and incomplete 
evacuation.12,15,21 Functional constipation, one of the most 
common types of constipation, is defined by the Rome III 
criteria.22 Although the Rome III criteria are frequently used 
to define functional constipation, they are rarely used in clin-
ical practice.23,24 Interestingly, the prevalence of self-reported 
constipation was reported to be higher than that defined by 
Rome I, II, and III criteria.12 Symptoms of constipation vary 
from a relatively mild bowel habit disturbance to severe se-
quelae.18 Symptoms related to difficult defecation are more 
frequent and more troublesome than infrequent bowel move-
ments.2,15 
　In addition to age, gender and mental status (depression),12 
modifiable lifestyle factors such as smoking habits, alcoholic 
consumption, body mass index (BMI), physical activity, and 
skipping meals have been associated with constipa-
tion.10,13,16-18,25 Moreover, constipation has also been reported 
to be associated with the consumption of some foods.18,19,21 

However, comprehensive studies on such associations in 
young Japanese women are sparse. In the present study, we 
aimed to investigate whether dietary intake, mental status, 
physical activity, and lifestyle factors are associated with 
bowel movement frequency and stool texture in female Jap-
anese university students.

Participants and methods

Study participants
   

　In the present study, we used the same database as in our 
previous study in which the primary aim was to investigate 
the prevalence of IBS in female Japanese university stu-
dents:9 396 female students from the Faculty of Nursing and 
Nutrition, University of Nagasaki, Japan were invited to en-
roll, and 245 students (128 from the Department of Nutri-
tion, 116 from the Department of Nursing, and one student 
from an unknown department) agreed to participate in June 
2012. The study participation rate was 61.9%. Women were 

asked to sign an informed consent form before participating 
in the study.

Study design

　The present study was a cross-sectional study conducted 
from June through July 2012. Participants completed self-
administered questionnaires that included 125 questions re-
garding personal data, such as age, height, body weight, life-
style, food habits, anxiety, depressive status, frequency of 
bowel movements and stool texture, and defecation-related 
symptoms. An established semiquantitative questionnaire 
available for clinical investigation (a food frequency ques-
tionnaire based on food groups, the FFQg ver. 3.5; Kenpaku-
sha, Tokyo, Japan) was used to obtain a detailed assessment 
of food intake and physical activity levels.26 Body mass in-
dex (BMI) was calculated as body weight (kg) divided by 
height squared (m2). 

Food intake frequency
 

 
　Data regarding portion size and the frequency of con-
sumption of 29 food groups, including staples (rice, bread, 
and noodles), within one week were calculated using the es-
tablished semiquantitative questionnaire FFQg ver. 3.5 
(Kenpaku-sha). Using these data, the determined amount of 
each nutrient and food group according to the 2010 edition 
of the Standard Tables of Food Composition in Japan27 and 
the determined dish category according to the Japanese Food 
Guide Spinning Top28 were estimated using a computer soft-
ware program that is based on the standard tables of food 
composition in Japan 2010.27 In the Japanese Food Guide 
Spinning Top, the quantity of each dish category is expressed 
as “tsu” or SV. SV is an abbreviation for “serving”, which is 
a simple countable number describing the approximated 
amount of each dish or food served to one person in Japan.28 
The estimated nutrients were as follows: total energy; water; 
protein; total lipids; carbohydrates; ash; sodium; potassium; 
calcium; magnesium; phosphate; iron; zinc; copper; manga-
nese; retinol; α-, and β-carotene; cryptoxanthin; equiva-
lent amount of β-carotene; equivalent amount of retinol; 
vitamin D;α-,β-,γ-, andδ-tocopherol; equivalent amount 
of tocopherol; vitamin K; vitamins B1, B2, B6, and B12; 
niacin; folic acid; pantothenic acid; vitamin C; saturated 
fatty acids; mono-unsaturated fatty acids; poly-unsaturated 
fatty acids; cholesterol; water-soluble fibers; water-insoluble 
fibers; total fibers; salt; total fatty acids; and n-3, and n-6 
poly-unsaturated fatty acids.27 The estimated foods were 
grouped into the following groups: cereals (rice, noodle, 
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etc); potatoes and starches; green-yellow vegetables; light-
colored and other vegetables; mushrooms; seaweed; beans; 
fish/shellfish; meats; eggs; milk/dairy products; fruits; 
snacks; beverages; sugar/sweets; nuts; oils/fats; and season-
ings/spices.27 The estimated dish categories were categorized 
into the following: grain dishes (rice, bread, noodles, and 
pasta); vegetable dishes; fish and meat dishes (meat, fish, 
egg, and soy-bean dishes); milk (milk and milk products); 
fruits; and snacks, confection, and beverages.28

Physical activity level

　The physical activity level (PAL), calculated as the total 
energy expenditure (TEE) divided by the basal metabolic 
rate (BMR), was estimated using a computer software pro-
gram (FFQg ver. 3.5; Kenpaku-sha).29 For individuals be-
tween 18 to 69 years of age, a PAL of <1.6 was designated as 
level I, a PAL of 1.6-1.9 was designated as level II, and a 
PAL of >1.9 was designated as level III.30

Psychological assessment

　The Japanese version of the hospital anxiety and depres-
sion scale (HADS), a scale proven to be reliable and valid as 
a screening method for assessing emotional disorders in 
women,31 was used to evaluate symptoms of anxiety and de-
pression. The HADS is a self-administered questionnaire 
that consists of 14 items, seven items for anxiety (HADS-A) 
and seven items for depression (HADS-D), scored between 
0 and 3. A total score of >10 was considered to represent a 
positive result (“definite”), a score of 8-10 represented a 
“probable” result, and a score of <8 represented a negative 
result for either condition.32

Frequency of bowel movements

　Most people who have bowel movements between three 
times per day and three times per week and pass good tex-
tured feces (not too hard or soft) can be said to have “nor-
mal” bowel behavior.12 In the Rome III criteria, diagnostic 
criteria of functional constipation include the frequency of 
bowel movement as “fewer than three bowel movements per 
week”.23 In contrast, Murakami et al.18 reported that the mean 
number of bowel movements per week in young Japanese 
women who thought themselves to be “constipated” was 3.4 
± 1.1, and constipation was defined as ≤ 3 bowel move-
ments per week in their study. Therefore, participants in this 
study were classified into two groups: the infrequent group 
(I group) included women who reported ≤ 3 bowel move-

ments per week in the past year; the frequent group (F group) 
included women who reported > 3 bowel movements per 
week in the past year. Bowel movements of “more than 3 
times per week” can be interpreted as “at least one per two 
days”.
 

Stool texture

　Participants were classified into three groups using the 
Bristol Stool Form Scale:33 the hard stool group (H group) 
included women who reported hard or lumpy stools for ≥ 
25% and loose (mushy) or watery stools for < 25% of bowel 
movements during the past three months; the soft stool group 
(S group) included women who reported loose (musky) or 
watery stools for ≥ 25% and hard or lumpy stools for < 25% 
of bowel movements during the past three months; and the 
other group (O group) included women who reported insuf-
ficient abnormalities in stool consistency to meet either of 
the above criteria.

Frequency of bowel movement and stool textures
 

　Participants were further classified into six groups as fol-
lows: IH group (participants who were classified into both 
the I group and H group); FH group (participants who were 
classified into both the F group and H group); IO group (par-
ticipants who were classified into both the I group and O 
group); FO group (participants who were classified into both 
the F group and O group); IS group (participants who were 
classified into both the I group and S group); and FS group 
(participants who were classified into both the F group and S 
group).

Ethical considerations

　This study was performed according to the principles of 
the Declaration of Helsinki. The study protocol was approved 
by the Ethical Committee of the University of Nagasaki, and 
informed consent was obtained from all participants.

Statistical analysis

　Data are expressed as the mean ± standard deviation 
(SD). Differences between groups were tested for statistical 
significance using Studentʼs t-test, one-way analysis of vari-
ance (ANOVA), followed by Tukeyʼs post-hoc test, chi-
square test, or Fisherʼs exact probability test. A multivariate 
analysis was performed for variables that were found to be 
significant in the univariate analyses using a logistic regres-
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sion analysis. Correlations were examined using a linear re-
gression analysis with coefficients of correlation. All data 
analyses were performed using the IBM SPSS statistics soft-
ware program version 22 (IBM Co., Armonk, NY, USA) on 
a computer with a Windows operating system. A p-value of 
less than 0.05 was considered to be statistically significant.

Results

Overall characteristics of 245 participants

　Participants ranged in age from 18 to 32 years, with a 
mean age of 19.8 ± 1.6 years. Of the 245 university stu-
dents, 65 were in the first year, 72 were in the second year, 
44 were in the third year, and 61 were in the fourth year (the 
remaining 3 were unknown). The mean (±SD) height, body 
weight and BMI were 1.58 ± 0.05 (m), 51.5 ± 6.6 (kg) and 
20.5 ± 2.2 (kg/m2), respectively. The mean (±SD) amount 
of sleeping time (a period of time spent sleeping) was 384.4 
± 56.2 minutes. Of the participants, 9 (3.7%) skipped meals 
(mainly breakfast) almost daily. Only one (0.4%) and two 
(0.8%) had alcohol drinking and cigarette smoking habits, 
respectively. 
　The mean (±SD) intake of total energy, protein, total lip-
ids, and carbohydrates per day was 1655.1 ± 383.8 (kcal), 
56.6 ± 16.0 (g), 59.8 ± 18.4 (g), and 214.5 ± 48.2 (g), 
respectively. The mean (±SD) intake of magnesium, cho-
lesterol, and total fiber was 183.4 ± 57.1 (mg), 303.1 ± 
102.2 (mg), and 9.8 ± 3.5 (g), respectively. With respect to 
physical activity, the mean (±SD) PAL was 1.69 ± 0.39. Of 
the 244 participants with available data for a psychological 
assessment using the HADS, 54 (22.1%) were classified as 
exhibiting a “definite” anxiety state and 17 (7.0%) were clas-
sified as exhibiting a “definite” depressive state. 
　Of the 243 participants with available data for the mean 
frequency of bowel movements during the past year, 52 
(21.4%) reported bowel movements ≤ 3 times per week, 85 
(35.0%) reported bowel movements 4 to 6 times per week, 
106 (43.6%) reported bowel movements 1 to 2 times per day, 
and no one reported bowel movements ≥ 3 times per day. 
Therefore, 52 (21.4%) were classified into the I group and 
191 (78.6%) were classified into the F group.  Of the 237 
participants with available data for the stool texture during 
the past three months, 79 (33.3%), 31 (13.1%) and 127 
(53.6%) were classified into the H group, S group and O 
group, respectively. Of the 235 participants with available 
data for both the mean frequency of bowel movements dur-
ing the past year and stool texture during the past three 
months, 32 (13.6%) were classified into the IH group, 46 

(19.6%) were classified into the FH group, 15 (6.4%) were 
classified into the IO group, 111 (47.2%) were classified into 
the FO group, 4 (1.7%) were classified into the IS group, and 
27 (11.5%) were classified into the FS group. Of the 243 
participants with available data, 9 (3.7%) usually felt a sen-
sation of incomplete evacuation after defecation, and 25 
(10.3%) usually strained at defecation. 

Comparison of characteristics between the I group and F group

　Table 1 shows comparisons of main subject characteris-
tics in the I group and F group. The I group had a signifi-
cantly higher body weight than the F group, but there were 
no significant differences between groups in age, height, 
BMI, department (Department of Nutrition or Department of 
Nursing), and year in the university. Significantly fewer par-
ticipants in the I group reported trying to eat a nutritionally 
balanced meal than those in the F group. Participants who 
ate plenty of snacks between meals and who reported an in-
creased appetite when they felt stressed or tired were signifi-
cantly more common in the I group than in the F group. 
There were no significant differences in the consumption of 
any of the nutrients, food groups, and dish categories be-
tween groups. Also, physical activity as evaluated by PAL 
and psychological status (anxiety and depressive status) as 
evaluated according to the HADS were similar between 
groups. The percentage of participants who were classified 
into the H group was higher in the I group. Also, a signifi-
cantly greater number of participants who did not have a 
daily scheduled time for defecation, who hesitated with 
evacuation of stool, who felt a sensation of incomplete evac-
uation after defecation, who strained at defecation, and who 
felt abdominal distension was observed in the I group than in 
the F group. Borborygmus (rumbling stomach) and diarrhea 
during menstruation were less common in I group. 

Comparison of characteristics among the H group, O group, 
and S group

　Table 2 shows comparisons of main subject characteris-
tics in the H, O, and S groups. Participantsʼ height was sig-
nificantly higher in the S group than in the O group, but there 
were no significant differences in age, height, body weight, 
BMI, department, and year in the university among groups. 
The percentage of participants who were trying to eat a nu-
tritionally balanced meal, who ate plenty of snacks between 
meals, and who reported an increased appetite when they felt 
stressed or tired were similar among groups. Participants in 
the S group (7/22, 24.1%) were significantly more likely to 
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being taking dietary supplements for vitamins or minerals 
compared with H group (6/77, 7.8%) or O group (8/125, 
6.4%). There were no significant differences in the consump-
tion of any of the nutrients, food groups, or dish categories 
among groups. Also, PAL and HADS scores were similar 
among groups. The percentage of participants who were 
classified into the I group was highest for the H group. Simi-
larly, the percentage of participants who did not have a daily 
scheduled time for defecation, who hesitated with evacua-
tion of stool, who felt a sensation of incomplete evacuation 
after defecation, who strained at defecation, and who felt ab-
dominal distension was highest in H group. Conversely, par-
ticipants who hesitated with evacuation of stool and who 
usually felt a sensation of incomplete evacuation after defe-
cation were rare in the O group. Borborygmus (rumbling 
stomach) was less common in the H group. Participants who 
were trying to cope with abnormal bowel movements, such 
as constipation or diarrhea, were most common in the S 
group.

Comparison of characteristics among the IH group, FH 
group, IO group, FO group, IS group, and FS group

　Table 3 shows comparisons of main subject characteris-
tics in the six subgroups. There were no significant differ-
ences in age, height, body weight, BMI, department, and 
year in the university among the six groups. Body weight, 
BMI and sleeping time were highest in the IS group, al-
though differences were not significant and the number of 
participants in the IS group was small (n=4). The percentage 
of participants who were trying to eat a nutritionally bal-
anced meal, who ate plenty of snacks between meals, and 
who reported an increased appetite when they felt stressed or 
tired was similar among groups. Participants who knew their 
own ideal body weight were most common in the IH group. 
There were no significant differences in the consumption of 
any of the nutrients, food groups, and dish categories among 
groups. It was noted that intakes of total energy, carbohy-
drates, magnesium, cholesterol, and total fibers in nutrients; 
cereals, beans, meats, eggs, milk/dairy products, and fruits 
in the food group; and grain dishes in the dish category were 
lowest in the IS group, although differences were not sig-
nificant and the number of participants in the IS group was 
small (n=4).  PAL and HADS scores were similar among 
groups. Participants who usually evacuated during the same 
daily period of time were common in the FO group and FS 
group. The percentage of participants who hesitated with 
evacuation of stool was highest in the IH group. The per-
centage of participants who felt a sensation of incomplete 

evacuation after defecation, who strained at defecation, and 
who felt abdominal distension was higher in the IH group 
and IS group. Borborygmus (rumbling stomach) was less 
common in the IH group and IS group.

Independent predictors of bowel movement frequency and 
stool texture determined according to a logistic regression 
analysis

　The variables found to be significantly different in com-
parisons between the I group and F group or among H group, 
O group and S group were selected for a logistic regression 
analysis. Consequently, no variable was found to be an inde-
pendent predictor of bowel movement frequency (between 
the I group and F group) or stool texture [H group and the 
other two groups (O group and S group)], respectively.

Discussion

　Studies on the bowel movement frequency and stool tex-
ture in the general population are sparse, especially in young 
women.16,25,34 In the present study, 21.4% of young Japanese 
women had infrequent bowel movement (≤ 3 times per 
week). This prevalence rate was larger than that in previ-
ously reported studies in women using the same criteria 
(6.5% in India and 11.5% in England).16,35 Panigrahi et al. 
reported that female gender was one of the independent pre-
dictors of ≤ 3 bowel movements per week.16 These women (I 
group) seemed to be less concerned for their health problem 
than women in the F group, because they were unlikely to 
eat nutritionally balanced meals and more likely to eat more 
snacks between meals in the present study. Moreover, these 
women tended to experience increased appetites when they 
felt stressed or tired. These findings may explain the higher 
body weight and BMI in the I group compared with the F 
group. Sanjoaquin et al. reported that there was a positive 
association between BMI and the mean number of weekly 
bowel movements for both men and women.13 The reason 
for the discrepancy between the results from Sanjoaquin et 
al. and ours may be due to differences in subjectsʼ age and 
BMI, because the median age and mean BMI of 15,976 
women in their study was 48.3 years and 25.6 kg/m2, respec-
tively.13 With respect to stool texture, Heaton et al. reported 
that lumpy stools were more prevalent in women than men 
of the same age.35 In the present study, the percentage of 
participants who claimed hard or lumpy stools (H group) 
among young Japanese women (33.3%) was similar to that 
reported in previous studies conducted in England (26.8%).35
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Table 1. Comparison of main characteristics between the I group and F group

Characteristics I group†

(n=52)
F group†

(n=191) 
p

Age (years)
Height (cm)
Body weight (kg)
BMI (kg/m2)
Sleeping time (min)
Skipping meals per week
      6-7 times/2-5 times/Rarely
Trying to eat a nutritionally balanced meal
      Usually/Occasionally/Rarely
Quantity of snack between meals
      Plenty/Moderate/Small/Unknown
My own ideal body weight
      Know/Not know
Appetite change when feel stressed or tired
      Decrease/Unchanged/Increase
Dietary supplements for vitamins or minerals
      Taking/Not taking
Alcohol drinking
      Habitual/Occasionally/Never
Cigarette smoking
      Current/Past/Never
Nutrients-Total energy (kcal)‡

Nutrients-Carbohydrates (g)‡

Nutrients-Magnesium (mg)‡

Nutrients-Cholesterol (mg)‡

Nutrients-Total fibers (g)‡

Food group-Cereals (g)‡

Food group-Beans (g)‡

Food group-Fish/shellfish (g)‡

Food group-Meats (g)‡

Food group-Eggs (g)‡

Food group-Milk/dairy products (g)‡ 
Food group-Fruits (g)‡

Food group-Snacks (g)‡

Food group-Nuts (g)‡

Dish category-Grain dises (SV)§

Dish category-Vegetable dishes (SV)§

PAL
PAL level 
      I/II/III
Anxiety state
      Definite/Probable/Negative
Depressive state
      Definite/Probable/Negative
Stool texture
      H group/O group/S group†

Daily scheduled time for defecation
      Almost fixed/Not fixed
Hesitation with evacuation
      Usually/Occasionally/Rarely
Sensation of incomplete evacuation after defecation
      Usually/Occasionally/Rarely
Straining at defecation
      Usually/Occasionally/Rarely
Abdominal distension
      Present/Absent
Borborygmus (rumbling stomach)
      Present/Absent
Diarrhea during menstruation
      Sometimes/Never
Coping with abnormal bowel movements
      Trying/Not trying

20.1 ± 1.2
159.4 ± 5.3
53.5 ± 6.7
21.0 ± 2.2 

386.5 ± 49.2

2/12/38

0/30/22

24/16/2/10

 46/6

7/10/35

3/48

0/1/51

0/0/51
1628.9 ± 414.6
213.5 ± 46.4
177.7 ± 57.6
301.4 ± 122.3 

9.6 ± 3.2 
345.4 ± 79.9
41.1 ± 31.6
37.4 ± 29.7
83.9 ± 52.5
34.0 ± 19.5
125.9 ± 98.3
30.6 ± 31.4
64.6 ± 41.4
0.9 ± 1.3
3.2 ± 0.8 
2.9 ± 1.4
1.6 ± 0.3 

29/17/5

12/12/28

4/18/30

32/15/4

0/52

2/24/26

5/35/12

11/38/3

33/19

17/35

16/17

27/25

19.7 ± 1.7
157.9 ± 5.5
50.7 ± 6.5
20.0 ± 3.4

384.0 ± 57.8

7/44/140

12/123/54

65/96/12/18

162/29

39/63/88

19/167

1/8/182

2/0/189
1672.8 ± 367.0
217.1 ± 46.1
185.0 ± 57.0
303.6 ± 96.0

9.9 ± 3.5
345.6 ± 94.5
43.3 ± 39.8
36.8 ± 28.2
86.5 ± 42.9
33.5 ± 17.6

150.6 ± 141.8
37.5 ± 48.4
62.0  ± 39.1

0.8 ± 2.1
3.2 ± 0.9
3.0 ± 1.6
1.7 ± 0.4

96/51/38

42/45/104

13/46/132

46/111/27

57/134

8/51/132

4/108/79

14/134/43

72/113

108/77

88/38

84/107

0.114
0.094
0.011
0.059
0.774

0.998

0.042

0.029

0.657

0.027

0.426

0.647

1.000
0.464
0.625
0.417
0.908
0.601
0.988
0.709
0.895
0.711
0.852
0.245 
0.335
0.675
0.750
0.975
0.956
0.170

0.204

1.000 

0.277

<0.001

<0.001

0.024

0.005

0.001

0.002

0.002

0.025

0.348

Data were expressed as mean ± SD, or the number of participants.
† I group (infrequent group) included women who reported ≤ 3 bowel movements per week in the past year, and F group (frequent group) included women who 
reported > 3 bowel movements per week in the past year.
‡According to the 2010 edition of Standard Tables of Food Composition in Japan27

§According to the Japanese Food Guide Spinning Top. SV (serving) is a simply countable number describing the approximated amount of each dish or food served 
to one person in Japan.28

SD, standard deviation; BMI, body mass index; PAL, physical activity level
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Table 2. Comparison of main characteristics among the H group, O group, and S group

Characteristics H group†

(n=79)
O group†

(n=127) 
S group†

(n=31)
p

Age (years)
Height (cm)
Body weight (kg)
BMI (kg/m2)
Sleeping time (min)  
Skipping meals per week
      6-7 times/2-5 times/Rarely
Trying to eat a nutritionally balanced meal
      Usually/Occasionally/Rarely
Quantity of snack between meals
      Plenty/Moderate/Small/Unknown 
My own ideal body weight 
      Know/Not know
Appetite change when feel stressed or tired
      Decrease/Unchanged/Increase 
Dietary supplements for vitamins or minerals
      Taking/Not taking
Alcohol drinking
      Habitual/Occasionally/Never
Cigarette smoking
      Current/Past/Never
Nutrients-Total energy (kcal)‡
Nutrients-Carbohydrates (g)‡
Nutrients-Magnesium (mg)‡
Nutrients-Cholesterol (mg)‡
Nutrients-Total fibers (g)‡
Food group-Cereals (g)‡
Food group-Beans (g)‡
Food group-Fish/shelfish (g)‡
Food group-Meats (g)‡
Food group-Eggs (g)‡
Food group-Milk/dairy products (g)‡
Food group-Fruits (g)‡
Food group-Snacks (g)‡
Food group-Nuts (g)‡ 
Dish category-Grain dishes (SV)§
Dish category-Vegetable dishes (SV)§ 
PAL
PAL level 
      I/II/III
Anxiety state
      Definite/Probable/Negative 
Depressive state
      Definite/Probable/Negative
Frequency of bowel movements
       I group/F group†
Daily scheduled time for defecation
      Almost fixed/Not fixed
Hesitation with evacuation
      Usually/Occasionally/Rarely
Sensation of incomplete evacuation after defecation
      Usually/Occasionally/Rarely
Straining at defecation
      Usually/Occasionally/Rarely
Abdominal distension
      Present/Absent
Borborygmus (rumbling stomach)
      Present/Absent
Diarrhea during menstruation
      Sometimes/Never
Coping with abnormal bowel movements
      Trying/Not trying

19.9 ± 1.3 
158.9 ± 5.1ab

51.0 ± 5.5
20.2 ± 1.7

382.3 ± 50.6

2/20/57

6/44/28

33/33/5/8

70/9

15/19/44

6/71

0/3/76

0/0/78
1675.6 ± 360.6
218.3 ± 41.0
184.4 ± 57.8
314.3 ± 107.2

10.1 ± 3.6
348.9 ± 84.9
45.0 ± 40.5
37.3 ± 25.0
83.4 ± 48.3
36.4 ± 19.7

141.4 ± 117.1
36.4 ± 57.1
66.0 ± 36.9
0.9 ± 1.3 
3.3 ± 0.8
3.0 ± 1.6
1.7 ± 0.7

37/27/11

17/22/40

6/26/47

32/46

6/73

4/32/43

5/53/21

16/56/7

44/35

32/47

31/23

37/42

19.7 ± 1.8
157.6 ± 5.6a

51.2 ± 7.2 
20.2 ± 3.6

384.8 ± 57.2

6/24/97

5/82/39

43/61/6/17

107/20

23/46/58

8/117

1/4/122

2/0/125
1684.4 ± 362.9
219.6 ± 43.2
184.5 ± 54.4
302.1 ± 101.1

9.8 ± 3.2
353.7 ± 79.0
40.0 ± 31.7
35.8 ± 28.9
87.8 ± 43.0
33.1 ± 17.4

157.0 ± 147.7
35.1 ± 38.3
60.2  ± 42.6

0.8 ± 2.5
3.3 ± 0.7
3.0 ± 1.4
1.6 ± 0.8

70/32/24

31/26/70

11/28/88

15/111

41/86

6/27/94

3/66/58

8/91/28

48/77

73/52

53/26

52/75

19.9 ± 1.3
160.1 ± 4.9b

53.3 ± 6.8
20.0 ± 4.6

393.2 ± 64.5

1/9/21

0/23/8

11/15/3/2

26/5

7/7/17

7/22

0/2/29

0/0/31
1553.9 ± 383.5
201.2 ± 45.9
173.0 ± 59.9
277.2 ± 93.7

9.2 ± 2.6
316.3 ± 106.7
51.8 ± 54.4
40.1 ± 30.9
79.6 ± 41.8
28.8 ± 14.9

117.2 ± 106.7
34.8 ± 38.6
65.1 ± 33.2
0.5 ± 1.1
3.0 ± 1.0
2.6 ± 1.2
1.7 ± 0.8

16/7/7

5/8/18

0/10/21

4/27

9/22

0/13/18

1/20/10

1/20/10

11/19

18/12

17/4

21/10

0.114 
0.039
0.289
0.951
0.666

0.635

0.328

0.730

0.635

0.352

0.012

0.809

0.643
0.244
0.119
0.601
0.262
0.514
0.109
0.297
0.762
0.618
0.146
0.334
0.976
0.580
0.708 
0.130
0.378
0.160

0.481

0.689

0.196

<0.001

<0.001

0.013

0.046

0.001

0.037

0.032

0.156

0.027

Data were expressed as mean ± SD, or the number of participants. 
Different superscript letters within the same characteristics indicated significant differences at p<0.05.
†H group (hard stool group) included women who reported hard or lumpy stools for ≥ 25% and loose (mushy) or watery stools for < 25% of bowel movements 
during the past three months, S group (soft stool group) included women who reported loose (musky) or watery stools for ≥ 25% and hard or lumpy stools for < 
25% of bowel movements during the past three months, and O group (other group) included women who reported insufficient abnormalities in stool consistency to 
meet either of the above criteria.
‡According to the 2010 edition of Standard Tables of Food Composition in Japan27

§According to the Japanese Food Guide Spinning Top. SV (serving) is a simply countable number describing the approximated amount of each dish or food served 
to one person in Japan.28

SD, standard deviation; BMI, body mass index; PAL, physical activity level
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　Constipation is a symptom-based disorder, and its defini-
tion is mainly subjective. Patients are more concerned with 
ease of passage and consistency rather than frequency of 
bowel movement.2 In the present study, there was a strong 
association between bowel movement frequency and stool 
consistency: 32 of 52 (61.5%) I group participants were clas-
sified into the H group, and conversely, 32 of 79 (40.5%) H 
group participants were classified into the I group. More-
over, constipation-related symptoms such as a sensation of 
incomplete evacuation after defecation, straining, and ab-
dominal distension were common in both groups. Partici-
pants of both groups are likely to hesitate with evacuation 
and have irregular bowel movements. These symptoms were 
more prominent in the IH group: 84.4% of participants usu-
ally or occasionally felt a sensation of incomplete evacua-
tion after defecation, 93.8% of participants usually or occa-
sionally strained at defecation, 68.8% of participants 
complained of abdominal distension, 59.4% of participants 
usually or occasionally hesitated with evacuation, and none 
of the participants had a daily scheduled time for defeca-
tion.
　Among the participants evaluated in the present study, the 
mean intakes of total energy, carbohydrates, calcium, mag-
nesium, iron, and total fiber per day were lower than the es-
timated energy requirement, estimated average requirement, 
recommended dietary allowance, tentative dietary goals for 
preventing lifestyle-related diseases, or median value stated 
in the 2010 version of the Dietary Reference Intakes for Jap-
anese.30 In contrast, the mean intakes of protein, cholesterol, 
and salt were higher than the recommendations.30 Constipa-
tion has been reported to be associated with some dietary 
intakes including total energy, dietary fibers, magnesium, 
rice, beans, fish, meats, eggs, dairy products, fruits, vegeta-
bles, fluids or non-alcoholic beverages, coffee, tea, confec-
tioneries, and Japanese traditional dietary pattern (dietary 
pattern characterized by high intakes of rice, miso soup, and 
soy products, and low intakes of bread and confectionar-
ies).13,16,18,19,21 Eda also reported that there was a positive as-
sociation between bowel movement frequency and daily in-
takes of total energy, carbohydrate, protein, and lipids in 122 
young Japanese women.25 However, there was no associa-
tion of bowel movement frequency and stool consistency 
with any of above estimated dietary factors in the present 
study. This may be due, at least in part, to the participantsʼ 
characteristics. Participants were dietetic and nursing stu-
dents and therefore may be highly health conscious. Because 
this analysis is based on the cross-sectional study design, it 
cannot be ruled out that our results merely reflect changes in 
dietary behaviors after suffering from constipation. In addi-

tion, there was no association of bowel movement frequency 
and stool consistency with alcohol drinking and cigarette 
smoking habit. This may be because few participants had 
alcohol drinking and cigarette smoking habit in the present 
study.18 Furthermore, this study did not estimate symptom-
atic constipation but bowel movement frequency and stool 
texture in young Japanese women, and most participants 
may not be overly concerned about their bowel habits. This 
may help explain why physical activity and psychological 
status (anxiety and depressive status), which can be associ-
ate with symptomatic constipation, were similar among 
groups.
　It was noted that S group participants seemed to be more 
concerned about their health problems, because the propor-
tions of those who were trying to cope with abnormal bowel 
movements and those who were taking dietary supplements 
for vitamins or minerals were higher than those in the H 
group or O group in the present study. It was also noted that 
body weight, BMI, and sleeping time were highest, and con-
versely, intakes of total energy, carbohydrates, magnesium, 
cholesterol, and total fibers in nutrients, cereals, beans, 
meats, eggs, milk/dairy products, and fruits in the food 
group, and grain dishes in the dish category were lowest in 
the IS group among the six groups, although differences 
were not significant and the number of participants in the IS 
group was small (n=4). Frequent loose (mushy) or watery 
stools are another troublesome health problem.
　There are several limitations to the present study. First, the 
prevalence of constipation could not be estimated because 
neither the Rome III criteria for functional constipation23 nor 
a self-reported subjective perception of constipation was 
used. Second, the current study was a cross-sectional study, 
which can reveal only associations and not causality between 
the studied elements. Third, participants in the present study 
were restricted to female university students in a rural area 
of the southwestern part of Japan and may not be representa-
tive of the general population of young Japanese women. 
Fourth, the sample size in the present study was relatively 
small. Fifth, alcohol drinking and cigarette smoking habits 
may be underestimated because most of our participants who 
were under 20 years of age can under-report these habits. 
　In conclusion, our study disclosed that approximately one 
fifth of young Japanese women had bowel movements ≤ 3 
times per week and approximately one third of participants 
had hard or lumpy stools ≥ 25% of the time and loose 
(mushy) or watery stools < 25% of the time. There was a 
positive association between infrequent bowel movements 
and hard or lumpy stools. These two situations each caused 
similar symptoms such as a sensation of incomplete evacua-
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tion after defecation and straining at defecation. There was 
no association between bowel movement frequency and 
stool consistency with any specific nutrients and foods, men-
tal status, or physical activity. Some lifestyle factors were 
likely to be associated with bowel movement frequency and 
stool consistency, although causality could not be deter-
mined. Further observational and prospective studies are 
needed to clarify these associations and may lead to effective 
strategies to prevent this common disorder.
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