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Chapter 1. Review of the Literatureon Irritable Bowel
Syndrome (IBS)

In Chapter 1, the background of irritable bowel drigme (IBS) was described from the
perspective of previous studies and the purposigi®btudy was explained.

1-1. The epidemiology and mechanism of irritable bowel syndrome

Irritable bowel syndrome (IBS) is a functional gasitestinal disorder comprised of abdominal
pain, abdominal discomfort, and disordered defendtl]. The number of people with IBS has been
increasing recently, especially in developed coestf2]. The prevalence of IBS is 10% - 15% and
the incidence of IBS is 1% - 2 % per year in theegal population [2]. IBS is the most common
disorder in medical care for the digestive systand].

The prevalence of IBS is the highest among yourgplee and it also increases after the age of
70 among patients of all ages [5]. Ten percentlafaganese high school students have IBS [6], and
the symptoms are said to be one of the common medso truancy. However, there is still a lack of
social awareness regarding IBS, and people ara #ts aware of their own diseases. In general, it
is more common for females to have IBS than mafes8]. The rate of IBS between males and
femalesis 1:1.5-3[6, 9]. It has been said #malrogen is related to inhibition of the pathcss
of IBS [10].

In the 1960’'s, IBS was called irritable colon syme, and it included organic diseases like
lactose intolerance and indolent diarrhea, etc. [Afier 1970, gastrointestinal motility became an
active area of research in Europe and the Unitedest In the 1980's, research on IBS made
dramatic progress due to the development of inftionascience, but there was little consensus in
the medical research field concerning the mechanisrolved in IBS and related medical care was
not yet organized [12]. In 1978, however, Manniegarted that IBS had a different pattern of
symptoms from other organic diseases, such as bmamekr or inflammatory bowel disease [13]. In
September of 1988, the XlI International Congrdssastroenterology was held in Rome, Italy, and
the diagnostic criteria for IBS were unified [Lh 1992, the diagnostic criteria were released @s th
Rome | criteria, composed by a multinational wogktieam led by Drossman in the United States
[14]. In 1999, the Rome | criteria were reviewe@iagand a new set of criteria called the Rome 1
criteria was announced [15]. Seven years of sdéiengalidation of the Rome | criteria were refledte
in the Rome |l criteria [16].

In brief, the Rome Il criteria are as follows: Almdimal discomfort or pain for a period of at least
12 weeks, which need not be consecutive, duringptieeeding 12 months that has two of the
following three features (1) relief with defecatiof2) onset associated with a change in stool
frequency, and/or (3) onset associated with a ahamghe form (appearance) of the stool [15, 16].
The following symptoms cumulatively support the giiasis of IBS: Fewer than three bowel
movements a week, more than three bowel movemedidsy.aHard or lumpy stools, loose (mushy)
or watery stools, straining during bowel movememigency (rush to have a bowel movement),
feeling of incomplete bowel movements, passing rawwring bowel movements, and abdominal
fullness, bloating or swelling (Table 1-1). Subgeutere classified into three subgroups as follows:
diarrhea-predominant IBS (IBS-D), constipation-mnethant IBS (IBS-C), and the alteration type
of IBS (IBS-A) (Table 1-2) [15, 16]. Patients wilBS-D have frequent defecation (more than three
times per day), loose stool/watery stool, or areatglesire to evacuate the bowels. Patients with
IBS-C have unfrequented defecation (less than ttimes per week), hard stool, or difficulty in
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defecating. Patients with IBS-A have neither symptind they have repeated episodes of diarrhea
and constipation alternately.

In April of 2006, the Rome Il criteria were revisadd the new criteria were called the Rome |lI
criteria (Table 1-3) [17]. The points of change evéine time periods and the subgroup categories.
According to the Rome Il criteria, patients havgynptoms more than three days per month in the
span of the recent three months, which means #@ile who have these symptoms once a week
can be classified as IBS patients. Subjects weassified into four subgroups as follows:
Diarrhea-predominant IBS (IBS-D), Constipation-prethant IBS (IBS-C), Alteration type IBS
(IBS-A), and Unclassified IBS (IBS-U) (Table 1-4)7].

The mechanism of IBS remains unknown. However,ai$ been clarified that most of the
reported disorders, like dysregulation of the nasveystem, altered intestinal motility, and incegas
visceral sensitivity, result from dysregulation tbeé bidirectional communication between the gut
with its enteric nervous system and the brain Kifaén-gut axis) [18, 19]. The neural network of the
brain, which generates the stress response, edddlé central stress circuitry [20]. It receivesut
from the somatic and visceral afferent pathwaysalsd from the visceral motor cortex. The output
of this central stress circuit is called the emmiomotor system, and it includes the autonomic
efferent nerves, such as the hypothalamus-pituddrgnal axis and the pain modulatory systems
[20].

There are numerous neurotransmitters in the bmadhgat that regulate Gl activities, including
5-hydroxytryptamine (5-HT, serotonin), 5-HT3, 5-HTdceptors and corticotrophin-releasing
hormone (CRH) [19]. Mizuno, et al.[21] reported tthvariations of the serotonin transporter gene
promoter region (5-HTTLPR) are associated with #ieity to stress and associated with the
activation of negative emotion. CRH is also a keydrator of the central stress response. Two CRH
receptor subtypes, R1 and R2, have been descriltech mediate increased colonic motor activity
and slowed gastric emptying, respectively, in respgoto stress [20]. Many other neurotransmitters
and neuroimmunomodulators are being evaluated fac@®ities [19].

Functional aberration of these neurotransmitterd m@uroimmunomodulators cause digestive
disorders and influence brain function. Stressakincluded in the criteria, but in the opinion of
many doctors, stress can exacerbate the symptospecially, anxiety disorders can easily appear
when subjects feel stress, such as while at workhde commuting to and from work [6]. Moreover,
IBS patients have reported that they experienceadnly digestive symptoms, but also epigastric
discomfort, upper abdominal complaints, headadhneguent urination, myalgic pain, asomnia, etc.
There are many patients who experience psychologaaplications, such as depression and
anxiety. Therefore, IBS impairs the quality of If@OL) remarkably, although it is said to include
benign syndrome [22, 23]. Since the related ecoadmsises due to IBS are not negligible now, this
situation leads to a seismic shift for developedntoes to establish economical treatments for IBS
[24]. Thus, inexpensive treatment for IBS has inguatrimplications for many nations worldwide.



Table 1-1. Rome Il criteria for IBS

Abdominal discomfort or pain for at least 12 weekbkich need not be consecutive,
during the preceding 12 months that has two ofdhewing three features

(1) Relief with defecation,

(2) Onset associated with a change in stool frecpen

(3) Onset associated with a change in the formgagmce) of the stool.

Table 1-2. Subgroups of the Rome Il criteria for IBS

Diarrhea-predominant IBS (IBS-D)

Constipation-grethant IBS (IBS-C)

Frequency of defecation more than 3 times per day
State of stool loose stool/watery stool
Urge to defecate urgent desire to evacuate thelbowe

ess than 3 times per week
hard stool

difficulty in defecating

More than one symptom in each subgroup and no sympin another subgroup.

Alteration type IBS (IBS-A) is applicable when thgbject does not have Diarrhea-predominant IBS-@B8r Constipation-predominant IBS (IBS-C).



Table 1-3. Rome lll criteria for IBS

Abdominal discomfort or pain for at least 3 days@nth, which need not be consecutive,
during the preceding 3 months that has two of élewing three features

(1) Relief with defecation

(2) Onset associated with a change in stool frecpen

(3) Onset associated with a change in the formgagmce) of the stool.

And these symptoms appeared more than 6 months ago.

Table 1-4. Subgroups of the Rome lll criteria for IBS

Diarrhea-predominant IBS (IBS-D)

More than 25% of loose stool/watery stool axslthan 25% of hard stool
Constipation-predominant IBS (IBS-C)

More than 25% of hard stool and less than 25%agdastool/watery stool
Alteration type IBS (IBS-A)

More than 25% of hard stool and more than 25% addostool/watery stool
Unclassified IBS (IBS-U)

All other cases, except for the types noted above




1-2. The purpose of this study

Many Japanese researchers have studied IBS up foréisent. However, very few studies have
been conducted on the relationship between lifestyicluding dietary habits, and IBS, in spite of
the fact that the intestinal functions are mairntyedtion and absorption. In addition, no large escal
studies have been conducted focused on the ligssofl IBS patients or comparative studies between
countries on the prevalence of IBS.

The purpose of this study was to clarify the premaé of IBS and the relationship between IBS
and stress, lifestyle and dietary habits in nurging medical school students in Japan and China,
and to compare the results between the countriesddition, to clarify the effectiveness of lifelsty
intervention for improving the symptoms of patiewith IBS was aimed.

1-3. The composition of this study

This study was composed of four parts.

Chapter 2 describes a study that was conductedatokprefecture in Japan. The prevalence of
IBS and the relationship between IBS and strefestyile, and dietary habits in nursing and medical
students were investigated.

Chapter 3 describes a study that was conductedemaid province in China. This study was
conducted based on the results of the Japanesg 3tuel prevalence of IBS and the tendency in
China were investigated, as China is located closdapan. In addition, nursing and medical
students were chosen as the subjects of this #tudsder to compare the results with the Japanese
study.

Chapter 4 describes an intervention study that iweended to clarify the effectiveness of
lifestyle improvements on the symptoms of IBS. Bhbjects were female nursing students located
in Japan. The method employed in the interventiodyswas self-monitoring of their daily lives.

Chapter 5 contains general discussion and condusgotions that include a comparison of the
studies conducted in Japan and China. The similddéferent points between the two studies were
discussed. The self-monitoring of the IBS subjéais both positive and negative viewpoints was
also discussed, and the problems in these studiesaonsidered.
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Chapter 2. Lifestyle and Psychological Factors Related to
Irritable Bowel Syndromein Nursing and Medical School
Sudentsin Japan

2-1. Introduction

Similar to the results of several foreign studiasiBS, Japanese studies have also revealed that
the prevalence of IBS is higher in females thais ih males [1-3]. The main studies that targeted
Japanese subjects were as follows. Shiatael. showed that the prevalence of IBS in university
students was 10.7% [2]. They pointed out that IBSstrongly related to female sex and food
sensitivity [2]. Omagarét al. found that the prevalence of the IBS in femaleversity students was
12% [4]. They also reported that the IBS patierdeascmed less eggs and milk and were more
physically active than the non-IBS patients. Iniidd, anxiety states were more common in the
IBS participants [4]. Kumanet al. investigated adults aged 20- to 69-years-old edsealed the
comorbidity of IBS and diseases related to anXi&fy

On the basis of these earlier studies, this study eonducted to investigate the prevalence of
IBS and the relationship between IBS and strefestyile, and dietary habits in nursing and medical
students.

2-2. Methods
Study population

A total of 2,639 students from 20 nursing schoolsated in Kyoto prefecture and medical
schools for radiological technologists participatadthis research. Out of 2,639 students, 2,365
students answered self-administered questionnak@rding to our eligibility criteria, under the
age of 30 years old, no diagnosis of inflammatooydl diseases, and no data inadequacy, 597
students were considered ineligible. Therefore stiplenaires supplied by a total of 1,768 students
aged 18- to 29-years-old (20.2 + 1.9), includin® §37%) males (20.3 + 1.7) and 1,118 (63%)
females (20.1 = 1.9), were analyzed.

Study participants were asked to sign an informausent form before they participated in the
study, and the study was approved by the Ethicar@®of Kyoto Prefectural University and Kyoto
First Red Cross Hospital. This was an observati@mal cross-sectional study conducted from
October 2006 through June 2007.



| BS definitions

Patients with IBS were diagnosed based on the Rbangeria [5]. Subjects were classified into
three subgroups as follows: Diarrhea-predominars I@BS-D), constipation-predominant IBS
(IBS-C), and the alteration type IBS (IBS-A). A nikied Japanese version of the Rome Il Modular
questionnaire, including 15 items complied by Shaio, et al. [6], was used.

Questionnaire information

In order to obtain a questionnaire suitable forphepose of the study, well-known criteria were
combined with some original items. The questiormaiontained 69 items, with the following
sections; bowel habits (15 items), psychologicatdes (14 items), stressful life events (1 item),
subjective physical condition factors (1 item)edifyle (10 items), dietary habits and food freqyenc
(23 items), physical characteristics (4 items), tiadtment of disease (1 item) (Table 2-1).

There were six options in the subjective physi@ldition factors section; stress, sleep, food,
irregular mealtimes, smoking and drinking.
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Table 2-1. The questionnaire information

items (n)
Bowel habits (Rome Il criteria) 15
Psychological factors (HADS*) 14
Stressful life events 1
Lifestyle Sleeping 1
Habitation 1
Drinking 1
Smoking 1
Desire to be thin 1
Dieting experience 1
Exercise frequency 1
Exercise items 1
Time spent sitting 1
Use of laxatives 1
Dietary habits and food frequency 2
Subijective factor for physical condition 1
Physical characteristics Sex
Age 1
Height 1
Weight 1
Treatment of disease 1
Total 69

*: Hospital anxiety and depression scale
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Psychological assessment

In order to evaluate stress situation correctlyhlibe stress response and the related stressors
were assessed.

ressresponse

The hospital anxiety and depression scale (HAD$)was employed, a scale proven to be
reliable and valid when screening for mood disasdéfADS can be divided into a subscale for
anxiety (HAD-A) and a subscale for depression (HBP-n either of the HAD subscales, a score
above 10 indicates definite clinically significaahxiety or depression respectively, up to a
maximum score of 21.

Respectively, a score of more than 11 points iandgf as a definite type, a score between 8 and
10 is doubtful and a score of less than 7 poirdates no mood disorder.

Sressors

Stressors are stressful life events that were gaveeifie Change Unit depending on how traumatic
it was felt to be by the person involved. The scatgjevere asked whether or not such an event had
occurred within the past three months as definedhé IBS definitions and the HADS. They
answered “YES” if they thought it was such a lifezlet from their own viewpoint, because the form
of perception is different from person to persoheTsubjects provided a free description of the
content of the life event. Two examples of a life® in the questionnaire, such as the divorce of
parents or a romantic breakup were provided.

Exercise assessment

The exercise guideline for health 2006 in Japaruf®d “METS” as the unit for the intensity of
exercise and “Exercise” as the amount of exerCMETS” indicates a multiple number of 1 MET,
which is the intensity of exercise in the restitajes. “Exercise” is “METS” multiplied by time. The
guestionnaire asked about the kind of exercise dodethe exercise time period. These items were
calculated and “Exercise” was used as a unit.

Satistical analysis

Values were expressed as means + SD, as appromggtending on whether the data were
normally distributed. Analysis of proportions amotiig IBS diagnostic groups was performed by
the Pearson’s chi-square test. Statistical analpdesignificant differences in parameters were
performed using the nonparametric Mann-Whitkktest between two groups. The Kruskal-Wallis
test was used to measure differences between tae groups. All statistical computations were
performed using the statistical software SPSS err$i.5 for Windows. A two-sidealvalue of less
than 0.05 was considered statistically significant.
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2-3. Results
Prevalence of IBS

Out of 1,768 students, 164 (25.2%) males and 4646%) females were diagnosed as having
IBS. The predominant types were IBS-A in males §%3. and IBS-C in females (20.4%) (Table
2-2).

Table 2-2. IBS prevalence among nursing and medical schadksits in Japan

Males Females Total
IBS Total 164 (25.2) 464 (41.5) 628 (35.5)
subgroup IBS-D 42 (6.5) 74 (6.6) 116 (6.6)
IBS-C 32 (4.9 228 (20.4) 260 (14.7)
IBS-A 90 (13.8) 162 (14.5) 252 (14.3)
Non-IBS 486 (74.8) 654 (58.5) 1,140 (64.5)
Total 650 (100.0) 1,118 (100.0) 1,768 (100.0)

Data are presented a$%)
IBSirritable bowel syndromdBS-D diarrhea predominant IBEBS-C constipation
predominant IBSIBS-A alteration type IBS

Characteristics of the subjects

There were no statistically significant differendesage, height, weight and BMI between the
IBS and the non-IBS groups (age in mafes:0.364, age in femaleg:= 0.677, height in malep:=
0.464, height in femaleg = 0.561, weight in maleg = 0.895, weight in femaleg: = 0.509, BMI
in males:p = 0.866, and BMI in femaleg = 0.453). The female subjects in the IBS-D subgrou
were older, compared with the other subgroyps .036).

The relationship between psychological factorsand IBS

In both males and females, the anxiety and demmessiores were higher in the IBS group,
compared with the non-IBS group (anxiety in malgess 0.001, anxiety in femaleg < 0.001,
depression in maleg = 0.037, and depression in femalps< 0.001) (Figure 2-1). Males in the
IBS-A subgroup f§ < 0.001) and females in the IBS-D subgropp<(0.001) had higher anxiety
scores than the subjects in the other subgroupwalEs in the IBS-D subgroup had a higher
depression score than the subjects in the othg@resups p < 0.001). Consequently, for both males
and females, the IBS group showed a more defimxéety type, compared with the non-IBS group
(p < 0.001,p < 0.001) and a more definite depression type males p < 0.001). Males in the
IBS-A subgroup and females in the IBS-D subgroupagtd a more definite anxiety type, and, for
both males and females, the IBS-D subgroup showadra definite depression type than the other
subgroups.

In females, there were more life events in the g8&up than in the non-IBS group € 0.002)
(Table 2-3). In females, the IBS-D subgroup hadanride events than the other subgroups=(

0.013).
13
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Figure 2-1. Anxiety and depression scores on the HADS in B& group and the non-IBS group in

nursing and medical school students in Japan
*p < 0.001, *p = 0.037, Mann-Whitney test

Table 2-3. Life events in the IBS group and the non-IBS groupursing and medical school

students in Japan

Males Females
IBS Non-IBS p* IBS Non-IBS p*
Positive 33 (20.8) 77 (16.2) 153 (33.8) 162 (25.2)
Negative 126 (79.2) 399 (83.8) 300 (66.2) 48a.8)
Total 159 (100.0) 476 (100.0) 0.187 453 (100.0) 642000 0.002

Data are presented a$%)
IBSirritable bowel syndrome
* Chi-square test
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Lifestyle

In males, the IBS group had more sleep disordeas the non-IBS groupp(= 0.016) (Figure
2-2). In females, the IBS-D subgroup woke up eadied the IBS-C subgroup felt more difficulty in
getting to sleep than the other subgroyps (.001). In both males and females, the bedtifribeo
IBS group was later than that in the non-IBS gr¢pp= 0.005,p = 0.001) (Table 2-4). In the
subgroups, females in the IBS-C subgroup went tbl&ter than the subjects in the other subgroups
(p = 0.001). In females, the number of sleeping haurthe IBS group was less than that in the
non-IBS group § = 0.010) and the IBS-C subgroup had less sledpings than that in the other
subgroupsff = 0.025). In both males and females, the subjectBS group used more laxatives
than the subjects in non-IBS groyp< 0.001,p < 0.001) (Figure 2-3). In males, the rate of shigle
using laxatives more than one time a week was 9%e IBS group and 2% in the non-IBS group.
In females, it was 14% in the IBS group and 4.7%h&non-IBS group (Figure 2-3). Regarding the
subgroups, females in the IBS-D subgroup usedileesathe mosty < 0.001) (Figure 2-3). In males,
the subjects in the IBS group showed more time tspi#ting per day than the subjects in the
non-IBS groupf < 0.001) and the IBS-C subgroup had the most sipemt sitting per day for both
males and femalegp (= 0.004,p = 0.033). There were no statistically significatifferences for
either males or females between the IBS group b@chon-IBS group in diet experience, drinking,
smoking and exercise.

| | | | i
IBS
o n-164 56.7 | 376
o v
=Y 1 5.7 *®
Z & NonIBS
= on-
L se 69.1 7,k
36
IBS
2% n=464 65.1 30.8 |
3 I 41
2 L NonIBS — T
n=654 : ' !
| | | | 3.8
0% 20% 40% 60% 80% 100%

ONo sleep disorder OHardly able to sleep B Waking early
Figure 2-2. Sleep disorders in the IBS group and the non-IBfsijglamong nursing and medical

school students in Japan
*p = 0.016, Chi-square test
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Figure 2-3. Use of laxatives in the IBS group and the non-IB&ig among nursing and
medical school students in Japan
*p < 0.001 (IBS vs. Non-IBS),pr=0.003 (IBS-D, IBS-C vs. IBS-A), < 0.001 (IBS-D,
IBS-C vs. IBS-A), Chi-square test
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Table 2-4. Time of sleep and exercise in the IBS group aechtin-IBS group in nursing and medical school sitgle Japan

Males650) Females (n=1,118)

IBS Non-IBS p* IBS Non-IBS p*
Hours of sleep 62+13 64+13 0.066 5.9.2 6.0+1.1 0.010
(h/day)
Bedtime 1:24+72 1:06+78 0.005 0:522 0:42+66 0.001
(time (A.M.) £ min)
Amount of exercise 3.7+8.0 2516.8 0.126 4.2+19.43.1+14.0 0.789
(exercise/day)
Time spent sitting 63+35 52+34 <0.001 6.6+£28 6.3+25 0.193

(h/day)

Data are presented as means + SD
IBSirritable bowel syndrome
* Mann-WhitneyU test



Dietary habits and the frequency of food intake

In the IBS group, females showed a habit to eatfigh, fruit, milk and green-yellow vegetables,
and more retort food products than the female stbja the non-IBS groupE 0.001,p = 0.002,p
= 0.032,p=0.037,p < 0.001) (Table 2-5). Females in the IBS-D subpgrsinowed a habit to eat fish
either more every day or less than once a weeknwbmpared with the female subjects in the other
subgroups = 0.004). In the IBS-C subgroup, females showdthlzit to eat less fruit and more
retort food productsp(= 0.012,p = 0.003). Females in the IBS group had more ilsggmeals and
skipped meals more frequently than the female stibja the non-IBS group(E 0.013,p = 0.001)
(Figure 2-4, Figure 2-5). Especially in males, the of missing meals everyday was 29.2% in the
IBS-A subgroup and 26.2% in the IBS-D subgroup.
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*p = 0.013, Chi-square test
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Figure 2-5. Skipping meals in the IBS group and the non-IB&ugrin nursing and medical

school students in Japan
*p = 0.001, Chi-square test
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Table 2-5. The frequency of food intake in the IBS group am&lon-IBS group in nursing and medical school sttedie Japan

Green- Processed
Milk Meat Fish Egg yellow Fruit food
vegetables products
Males  IBS Everyday 41(25.2) 62 (38.0) 7(43)  43(265)  46(28.0) 18 (11.0) 14 (8.5)
\?vgg"ke tmesa ,490301) 92(56.4) 104 (63.4) 98(60.5) 98 (59.8) 106 (64.6)
Nothing 73 (44.8) 9 (5.5) 53(32.3) 21(13.0)  20(12.2) 44 (26.8)
Non-IBS  Everyday 158 (32.6) 144 (29.8) 20(4.2)  137(28.3) 156(32.3) 49(10.2)  45(9.3)
fvggf imesa  156302)  322(66.7) 296 (61.5) 299 (61.8) 274 (56.7) 233 (48.6) 288 (59.8)
Nothing 171(35.3) 17 (3.5) 165(34.3)  48(9.9)  53(11.0) 197 (41.1) 149 (30.9)
P 0.071 0.055 0.898 0.543 0.587 0.536
Females  IBS Everyday 115(25.2) 109 (23.7) 39 (8.5) 186 (40.6) 166 (36.2) 59 (12.8) 67 (14.7)
stggf imesa 119(26.0) 312(68.0) 277 (60.5) 232 (50.7) 251 (54.8) 230 (50.0) 225 (49.2)
Nothing 223(48.8) 38(8.3) 142 (31.0) 40 (8.7) 41 (9.0) 171 (37.2) 165 (36.1)
Non-IBS  Everyday 195 (30.0) 151 (23.3) 50 (7.8) 264 (40.5) 266 (41.0) 128(19.8) 67 (10.3)
\?vggf UMesa 189(29.1) 455(70.2) 457 (70.9) 340 (52.1) 347 (53.5) 329 (50.9) 269 (41.4)
Nothing 266 (40.9) 42 (6.5) 138 (21.4)  48(7.4) 35 (5.4) 189 (29.3) 314 (48.3)
P 0.032 0.492 0.001 0.685 0.037 <0.001

IBSirritable bowel syndrome
* Chi-square test

Data are presentedrag)



Subjective factors affecting the body condition

Each of the subjects chose the somatic factors that affeciedaldy condition from six items;
stress, sleeping time, irregular mealtime, food, smoking and drinkingotlmales and females,
more students in the IBS group thought that the somatic factor veas,stompared with those in
the non-IBS groupp(= 0.008,p = 0.001). In the IBS group, more females also worried about food
and irregular mealtimes than those in the non-IBS grpup@.001,p = 0.001). More females in the
IBS-C subgroup thought the somatic factors were stress, sleeulamrenealtimes and food than
others did j§ = 0.004,p < 0.001,p = 0.005,p = 0.005).
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2-4. Discussion

This study revealed that the general prevalence of IBS was 3b6.686sing and medical school
students, with 25.2% in males and 41.5% in females. Other studies mhagareported that the
prevalence was 10-14% among the younger population [1-4, 9, 10]. Consequenthgvilence
shown in this study was higher than that shown in the other studies tehdudapan. One of the
reasons for this difference was that the subjects in this stedy mursing and medical school
students, who worked irregular hours due to their studies and practiedules. Some studies have
shown [11, 12] that there are a variety of stressors assgciath clinical practice. Jimened, al.
[13] identified three types of stressors (clinical, academic extdrnal) and two categories of
symptoms (physiological and psychological) linked to clinical pract8tudents perceived clinical
stressors more intensely than academic or external strelssgemneral, most students do not have
any experience in the clinical field. Timmiret,al. [14] reported that one third of the students felt
some degree of stress in their relationships with their teaemer the staff in the ward, and that the
clinical experience and the death of patients were independent sources of streshel$ubjects of
our study might have felt more stress than other students or peg@edral. Medical students in
other countries also showed a high prevalence of IBS, 15.8% in Ma[4%$i26% in Pakistan [16]
and 26.1% in Nigeria [17].

Tan, et al. [15] studied Malaysian medical students and reported that studéntB®ifelt more
anxiety and depressiop € 0.002,p = 0.002). Since this result corresponded with the results of our
study, it can be inferred that anxiety and depression cause giwegeoms. The PSLES score,
indicating stressful life events, was higher in the IBS grqug (.001) in a study conducted by
Pinto, et al. [18]. In our study, the females in the IBS group had more life svantl were
concentrated in the IBS-D subgroup. Alandgral. [19] also reported that there were relationships
between mental status and IBS.

In males, the IBS group had less exercise than the non-IBS group. Lustyk, et al. [2@prépairt
the IBS group had less exercise than the non-IBS group in the gpopuddtion in Americaf =
0.05). Kim, et al. [21] also reported that the IBS group tended to havexercise time a week than
the non-IBS group in Korean college students. In the IBS group in our btuttythe males and the
females went to bed later. The females got less sleep aerd itad more sleep disorders than the
non-IBS group. Statistically, females in the IBS-D subgroup wgkearlier and those in the IBS-C
subgroup experienced difficulty in falling asleep. There is an interabetween the sleeping state
and abnormal defecation. It is said that peptides synthesizedelsyinat bacteria act as a sleeping
substance and bowel flora affects non-REM sleep [22]. A studytiegpdinat a lack of sleep made
IBS symptoms worse corresponded with the results obtained intudis Females in the non-IBS
group showed a tendency to live alone. However, the Korean colietgntt in the IBS group were
likely to live alone [21]. This difference might be due to the diffee in the living environment
between these countries. In the Korean study, a tendency wassésn IBS group to spend more
time sitting, compared with the non-IBS group. The struggling lievedily life is considered to be
higher in the IBS-D subgroup than other subgroups because they have igitHeainergency
situations. For example, they have to hold off a trip to the bathroofads or while they are on a
train. Females especially feel embarrassed to rush into bathiengeirs and again. That could be
why females in the IBS-D subgroup used laxatives more thanhbe saibgroups. The Korean study
also showed the same results for meal times [21]. In femake3$BE group tended to have meals
irregularly and to skip meals frequently. It is said that skippinglsneauses a loss of gastro-colonic
reflex action and restrains defecation [22]. In this study, howewae males had a habit of eating
meals irregularly and skipping meals, compared with the femahesrebults showed that 26.8% of
the males and 12.2% of the females skipped meals almost eveipdiesting that twice as many
males skipped meals regularly, compared with the femalebeRtitan the food itself, it is more
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important for IBS patients to regulate their lifestyles, inelgdineal times, and this also applies to
young males in general. The females in the IBS-D subgroup were adgraed with the females
in the other subgroups in this study, but other studies did not show this tendency.

IBS is relevant to depression and many complicated factors can causmphensy. Sakata et al.
[23] reported that the factors affecting IBS differed greatlindgividuals. Furthermore, in a study
about QOL [24], it was shown that how people accept situationsfésettit between the races. For
example, Swedish people considered disease more serious thandke dde and it affected their
mental health. Treatments are also different, depending on thedimaliveuch as medical therapy,
hypnotherapy, cognitive behavioral therapy, etc [25]. Thus, it is impiotd acknowledge that IBS
consists of various factors.

There have been many large-scale research projects conductemsory and medical school
students in recent years. This study made it clear that nasthgnedical school students in Japan
had a high prevalence of IBS. Kay, et al. [26] conducted a follow-up studlyS patients five years
after their original study, and they found that 95% of the patiente w#l having some IBS
symptoms. It is important to provide support for these patients so they can digingiiestyles and
teach them how to deal with their stress.

This study was limited in several respects. In the questionfaivestudents considered walking
as exercise. There was also a difference in how peoplebelit dife events, depending on the
individual. These elements remain to be clarified. It was @ported that there were relationships
between food allergies [27-29] or Helicobacter pylori infection [38] 8S. Some studies have
reported thaH.pylori eradication improved the symptoms of IBS. However, | did not dB8yin
that perspective in this study, which will remain a challenge for the future.

In conclusion, the prevalence of IBS in nursing and medical school suslasthigher than that
shown in other reported studies. In both males and females, the IBShgiupore psychological
issues, such as anxiety and depression, than the non-IBS group. Stytetifef the patients in the
IBS group were more disordered, compared with the non-IBS group. ldgwiee cause and effect
relationship involved was not clear because this study wasoss-sectional study. Further
intervention studies are needed to clarify the cause of IBS in the future.
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Chapter 3. Lifestyle and Psychological Factors Related to
Irritable Bowel Syndromein Nursing and Medical School
Sudentsin China

3-1. Introduction

Few large scale research studies have been conducted am @$a. One valuable study was
conducted by Dong [1]. That study, using the Romectiteria, revealed that 7.9% students had IBS
in Chinese college and university students, and that IBS wasdétahigh anxiety, high depression
and low exercise [1]. Another Chinese study that targeted Chimegersity students, including
many medical college students [2], showed that 15.7% of the studedisdshad IBS and that
females showed a higher tendency to have IBS, compared with thesugdets. Treatments for
IBS are currently being explored in China and there is an originale€hitreatment, a Chinese
herbal medicine. Chinese herbal medicines have shown unique progresdrasnt for IBS and the
effects are getting ascertained in China [3, 4]. However, the mischdy which that treatment
works on IBS has not been clarified.

The purpose of this study was to confirm the prevalence of theinBShinese nursing and
medical school students and to reveal the lifestyle and psychological fe&tébes to irritable bowel
syndrome. The same questionnaire that was used in the Japanessastigiyployed in order to
compare the results between the two countries.

3-2. Methods
Study population

Questionnaires were issued to a total of 2,500 students for partinipatthis study, selected
from the 3,169 university students majoring in nursing or medical techn@bg@hengzhou
University in Hunan Province. A total of 2,141 students answeted delf-administered
guestionnaires. According to our eligibility criteria, under the age ofe3®s old, no diagnosis of
inflammatory bowel diseases, and no data inadequacy, 207 studentsonsiger@d ineligible.
Therefore, the questionnaires that were analyzed were obtagmadhftotal of 1,934 students aged
16- to 24-years-old (19.7 £ 1.4), including 414 (21.4%) males and 1,520 (78.6%) females.

Study participants were asked to sign an informed consent forebibiey participated in the
study. This study was approved by the Ethical Board of Kyoto Prefectural Utyiaard Zhengzhou
University. This was an observational and cross-sectional stoigucted from October through
November in 2007.

I BS definitions
Patients with IBS were diagnosed based on the Rome lli@iifdr Subjects were classified into
three subgroups as follows: The diarrhea-predominant IBS (IBS-Dxah&tipation-predominant

IBS (IBS-C), and the alteration type IBS (IBS-A). | used adified Chinese version of the Rome
[Imodular questionnaire, including 15 items compiled by Shinoatei[6]
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Questionnaire information

In order to obtain a questionnaire suitable for the purpose of the steltknown criteria were
combined with some original items. The questionnaire contained 67 iteithsthe following
sections; bowel habits (Rome Il criteria) (15 items), psycholbdézziors (hospital anxiety and
depression scale: HADS) (14 items), stressful life eventi$e(d), subjective physical condition
factors (1 item), lifestyle (10 items), dietary habits and fomhudency (20 items), physical
characteristics (5 items), and treatment of disease (1 item) (Table 3-

There were six optional answers in the subjective physical comdi#ctors section; stress, sleep,
diet, irregular mealtimes, smoking and drinking.
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Table 3-1. The questionnaire information

items (n)
Bowel habits (Rome Il criteria) 15
Psychological factors (HADS*) 14
Stressful life events 1
Sleeping 1
Habitation 1
Drinking 1
Smoking 1
Desire to be thin 1
Lifestyle — :
Dieting experience 1
Exercise frequency 1
Exercise items 1
Time spent sitting 1
Use of laxatives 1
Dietary habits and food frequency 2
Subijective factor for physical condition 1
Sex 1
Age 1
Physical characteristics Height 1
Weight 1
Hometown 1
Treatment of disease 1
Total 67

*: Hogpital anxiety and depression scale

28



Psychological assessments

In order to evaluate the stress situation correctly, both tessstesponse and the stressor were
assessed.

ressresponse

The hospital anxiety and depression scale (HADS) [7] was eexgbloy scale proven to be
reliable and valid when screening for mood disorders. HADS can ledinto a subscale for
anxiety (HAD-A) and a subscale for depression (HAD-D). In eitifahe HAD subscales, a score
above 10 indicates a definite clinically significant anxiety opredssion, respectively, up to a
maximum score of 21. Respectively, a score of more than 11 ponegaied as a definite type, a
score between 8 and 10 is doubtful and a score of less than 7 points indicates no mood disorder.

Sressors

Stressors are stressful life events that were givereadhifinge Unit depending on how traumatic
it was felt to be by the person involved. The subjects were aghether or not such an event had
occurred within the past three months as defined in the IBS dmimiand the HADS. They
answered “YES” if they thought it was such a life event fronr gubjective viewpoint, because the
form of perception is different from person to person. The suljectsded a free description of the
content of the life event. Two examples of a life event wereigiedvin the questionnaire, such as
the divorce of parents or a romantic breakup.

Exercise assessment

The exercise guideline for health in Japan published in 2006 [8] usedSM&STthe unit for the
intensity of exercise and “Exercise” as the amount of exeft#eTS” indicates a multiple number
of 1 MET, which is the intensity of exercise in the restingest&Exercise” is “METS” multiplied by
time. The guestionnaire asked about the kind of exercise done amnxktbsetime period. These
items were calculated and “Exercise” was used as a unit.

Satistical analysis

Values were expressed as means + SD. An analysis of the tfiwop@mong the IBS diagnostic
groups was performed using Pearson’s chi-square test. Staastadgses of significant differences
in parameters were performed using the nonparametric Mann-Wtitest between two groups.
The Kruskal-Wallis test was used to measure differences betite three groups. All statistical
computations were performed using the statistical software SB&®n 11.5 for Windows. A
two-sidedp value of less than 0.05 was considered statistically significant.
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3-3. Results

Prevalenceof IBS

Out of a total of 1,934 students, there were 414 males and 1,520 feResg®ctively, 110
(26.6%) males and 511 (33.6%) females were diagnosed as havingh@gretlominant type was
IBS-A in both males (14.5%) and females (12.5%) (Table 3-2). Thalpree of IBS and IBS-C in
females was higher than that found in males (iB8$:0.006, IBS-Cp < 0.001) (Table 3-2).

Table 3-2. IBS prevalence in nursing and medical school students in China

Males Females Total p*
Total 110 (26.6) 511 (33.6) €32.1) 0.006
IBS IBS-D 27 (6.5) 141 (9.3) 168 (8.7) 0.078
subgroup IBS-C 23 (5.6) 180 (11.8) 3400.5) <0.001
IBS-A 60 (14.5) 190 (12.5) 250 (12.9) 0.284
Non-IBS subgroup 304 (73.4) 1,009 (66.4) 1,313 (67.9)
Total 414 (100.0) 1,520 (100.0) 3%,9100.0)

Data are presented a$%)

IBSirritable bowel syndromdBS-D diarrhea predominant IBEBS-C constipation predominant IBS,

IBS-A alteration type IBS

* Chi-square test (Males vs. Females)
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Characteristics of the subjects between the | BS and the non-1BS group

In the males, there were no statistically significant teffiees in age, height, weight, BMI or
hometown between the IBS and the non-IBS groups (aged.208, heightp = 0.752, weightp =
0.944, BMI:p = 0.572, hometowrp = 0.294). In the females, age and height were higher in the IBS
group, compared with the non-IBS group (age: 0.001, heightp = 0.021). However, there were
no statistically significant differences in weight, BMI or homeatdvetween the IBS-group and the
non-IBS group (weightp = 0.059, BMI:p = 0.697, hometowrp = 0.573). The average weight for
males subjects in the IBS-A subgroup was heavier, compared with the other sugro0p@339).

The relationship between psychological factorsand IBS

In females, the anxiety scores were significantly higher in B® droup, compared with the
non-IBS group§ < 0.001) (Figure 3-1). Females in the IBS-C subgroup had higher asz@ss,
compared with the other subgrougs £ 0.015) and the average scores were over 10 points.
Consequently, for females, the IBS group showed a more definitetyatype, compared with the
non-IBS group [f < 0.001). Females in the IBS-C subgroup showed a more definite yatypet
compared with the other subgroups. In both the males and females, there weréerageats in the
IBS group, compared with the non-IBS group (mapes:0.015, femaleg = 0.013) (Table 3-3). In
the males, the IBS-C subgroup had more life events than the other subgreup81?2).
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Figure 3-1. Anxiety and depression scores on the hospital anxiety and depression scale {(fHADS)

the IBS group and the non-IBS group in nursing and medical school students in China.

*p < 0.001, Mann-Whitney U test

Table 3-3. Life event in the IBS group and the non-IBS group in nursing and medical school

students in China

Males Females
IBS Non-IBS IBS Non-IBS p*
Positive 17 (15.7) 23 (7.6) 0.015 63 (12.3) 84 (8.3) 0.013
Negative 91 (84.3) 278 (92.4) 448 (88.7) 924 (91.7)
Total 108 (100.0) 301 (100.0) 511 (100.0) 1,008 (100.0)

Data are presented a$%)
IBSirritable bowel syndrome
* Chi-square test
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Lifestyle

In the females, the IBS group had more sleep disturbances than tiigShgroup p < 0.001)
(Figure 3-2), and the bedtime of the IBS group was later thashbatn for the non-IBS group €
0.001) (Table 3-4). In the females, the number of sleeping hours in thgréBS was less than that
shown in the non-IBS group €& 0.005), and the IBS-C subgroup used more laxatives than the other
subgroupsi = 0.030) (Figure 3-3). In the males, the rate of students usingyvksaore than one
time a week was 5.4% in the IBS group and 1.9% in the non-IBS grouye farhales, the rate was
3.5% in the IBS group and 2.6% in the non-IBS group. In the females, the dB lgad more diet
experiences than the non-IBS groyp<(0.001). There were no statistically significant differences
shown for either males or females between the IBS group and théB&ogrbup in drinking,
smoking, exercise and time spent sitting.
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Figure 3-2. Sleep disorders in the IBS group and the non-IBS group in nursing and medical

school students in China
*p < 0.001, Chi-square test
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Table 3-4. Time of sleep and exercise in the IBS group anchtrelBS group in nursing and medical school stugienthina

Males (n = 414)

Females (n =2Dp

IBS Non-IBS p* IBS Non-IBS p*
Hours of sleep 6.9+0.8 ¥09 0.617 70+08 7.1x0.9 0.005
(h/day)
Bedtime 23:43+55 FBx52 0.254 23:11 +50 23:01 +57 <0.001
(time (AM) £ min)
Amount of exercise 88+7.2 946&7. 0.591 6.6+6.2 6.1x57 0.264
(exercise/day)
Time spent sitting 8.2+27 8.8.5 0.222 84+22 82+23 0.139
(h/day)

Data are presented as means + SD
IBSirritable bowel syndrome
* Mann-WhitneyU test



Dietary habits and the frequency of food intake

In the females, the intake of leafy vegetables, other vegetallégotatoes was less in the IBS
group, compared with the non-IBS groyp= 0.007,p = 0.023) (Table 3-5). Females in the IBS-C
subgroup ate less beans or bean products, and mushrooms, and drank Igss hdd2,p = 0.006,

p = 0.005). Females in the IBS group had more irregular meals gimkdkmeals more frequently,
compared with the non-IBS group € 0.002,p = 0.018) (Figure 3-4, Figure 3-5). Especially in
males, the rate of missing meals almost every day was 33.3% in the IBS-D subgroup.
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Figure 3-5. Skipping meals in the IBS group and the non-IBS group in nursing and medical
school students in China
*p = 0.018, Chi-square test
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Table 3-5. The frequency of food intake in the IBS group amelnon-IBS group in nursing and medical school sttedie China

Males  IBS everyday 12 (10.9) 33 (30.0) 4 (3.6) 32 (29.1) GRE) 60 (54.5)
1-5 times/week 27 (24.5) 52 (47.3) 26 (23.6) 56450 38 (34.5) 40 (36.4)

nothing 71 (64.5) 25(22.7) 80 (72.7) 22 (20.0) 38 10 (9.1)

Non-IBS  overyday 39 (13.0) 91 (30.4) 12 (4.0) 105 (35.1) 7 (50.2) 160 (53.5)
1-5 times/week 80(26.8) 139 (465)  99(33.1)  4mY) 104 (34.8) 124 (41.5)

nothing 180 (60.2)  69(23.1)  188(62.9)  45(15.1) 8(A0) 15 (5.0)

p* 0.728 0.925 0.163 0.362 0.782 0.234

Females  1BS everyday 48 (9.5) 38 (7.5) 6(1.2) 90 (17.8) 20B 185 (36.6)
1-5 times/week 109 (21.5)  182(35.9)  101(19.9)  @H1S) 251 (49.6) 283 (55.9)

nothing 350 (69.0) 287 (56.6)  400(78.9) 156 (30.8) 47 (9.3) 38 (7.5)

Non-IBS  overyday 95 (9.5) 83 (8.3) 26 (2.6) 192 (19.2)  ¢@B3) 433 (43.3)
1-5 times/week 228 (22.8)  357(357)  196(19.6)  @W8) 415 (41.5) 483 (48.3)

nothing 676 (67.7) 559 (56.0)  777(77.8) 300 (30.0) 91 (9.1) 83 (8.3)

p* 0.821 0.803 0.184 0.773 0.007 0.023

Data are presented a$%)
IBSirritable bowel syndrome
* Chi-square test



Subjective factors affecting the body condition

Each of the subjects chose the somatic factors that affeciedaldy condition from six items;
stress, sleeping time, irregular mealtime, food, smoking and drinking. ferttedes, more students
in the IBS group thought that the somatic factors were stresd, &ind sleeping time, compared
with those in the non-IBS group & 0.043,p = 0.032,p = 0.006). More males in the IBS-C
subgroup thought the somatic factor was food, compared with the other subgreup8@5). More
females in the IBS-C subgroup thought the factor of somatic symptasistress, compared with
the other subgroupyg € 0.025).

Comparison between Japan and China

The prevalence of IBS in nursing and medical school students in (38@ri®6) was lower than
that found in Japan (35.5%) [9 € 0.028) (Figure 3-6). More Japanese female subjects had IBS
than their Chinese counterpars< 0.001). In the females, the prevalence of the IBS-D subgroup
was higher in China than that shown in Jagan (.014), and the prevalence of the IBS-C subgroup
in China was lower than that found in Jappn<(0.001). In the males, there were no statistically
significant differences shown between China and Japan in the prevalenceooftii@Subgroups.

45 4 ;5 B Chinese
— (n=621)

35 33.p 0O Japanese
(n=628)

Prevalence of IBS (%0)

10 63
6.56. 5.64.9

IBS-D‘IBS-C‘IBS-A‘ Total IBS-D‘IBS-C‘IBS-A‘ Total

Males Females

Figure 3-6. Prevalence of IBS (%) between nursing and medical school students in China and
those in Japan [9]
*p =0.014, *p < 0.001, Chi-square test
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3-4. Discussion

The results of this study showed that the general prevalen&Sofvas 32.1% in nursing and
medical school students in China, with 26.6% in the males and 33.6% fianthées. Two major
findings were revealed, as follows. The prevalence of IBS relasively high, and secondly, the
prevalence of IBS in the females was higher than that shown in males.

First, the prevalence of IBS among medical school students in Chmaigher than that shown
in other Asian studies, including other Chinese studies [1, 2, 10-13]. dridertcy for a higher
prevalence of IBS in nursing and medical school students walarsto that shown in the study
conducted in Japan [9]. Just like the study in Japan, it is asshate@hinese nursing and medical
school students also worked irregular hours due to their studies and clinical paaitelas. Some
studies in China [14, 15] have shown oppressive study and work conditionsvétpihe reason
why the prevalence shown in this study was so high compared withttibe studies that also
targeted Chinese medical college students [1, 2] is unclear.

The prevalence of IBS in nursing and medical school studentpam J8] and China were both
higher than that found in other countries. Prior to the recent stutfi@sstano large-scale research
studies had been conducted using nursing and medical school students @s. stigse recent
studies have made it clear that nursing and medical school stimdémésAsian region have a high
prevalence of IBS. However, Chaegal. [10] reported that more than 90% of nurses have very
limited knowledge in regard to IBS, and are unable even to explaipaitlyl It is important to
expand their knowledge of their own symptoms.

Secondly, the prevalence of IBS in females was higher thanhthansn males. This result was
consistent with other studies [1, 9-13, 16, 17]. The difference betwiea &1d Japan [9] was the
prevalence of the IBS-C subgroup in females (China: 11.8%, Japan:)28h4ing that Japanese
females were more constipated than Chinese females. When dke mit food frequency was
compared between Chinese females and Japanese females, eactludgoshatved significant
differences. Chinese females ate more beans, bean productyititichh Japanese females. On the
other hand, Japanese females ate more meat, eggs, milk, dairy products, myshstamhsoodles,
retort pouch foods, confectionery, juice, coffee and tea than Chineséedefh These results
indicate that the consumption of fiber prevents Chinese femalesHaving constipation. However,
in addition to dietary habits, other elements could also be factthsidifference. For example, the
number of females living in a dormitory was 1,403 (92.4%) in China an@11@2%) in Japan and,
the number of females living in a home of their own was 105 (6i8%hina and 608 (54.6%) in
Japanf < 0.001).

The Japanese study [9] showed that students with IBS felt mrietyathan those without IBS,
which was consistent with the findings of other studies [1, 9, 18]. fidnerat can be inferred that
anxiety is a predictor of IBS diagnosis, and that psychological faptay an important role in the
development of IBS [2, 19-21]. In addition, Drossman [22] reported thath@legical factors
themselves influence motor abdominal functions, the sensory threshottieastiess reactivity of
the intestines.

As mentioned above, more than ninety percent of the subjects of utlis \gere living in a
dormitory at the university and they took their meals in the dormitioming room. Thus, the
lifestyles of the subjects were similar. That could be theoreavhy the results were similar for
hometown and habitation between the IBS group and the non-IBS group, dbepfect that
lifestyles in the urban and rural areas in China are so different.

In the IBS group, the females went to bed later, had less sleepiacatid more experienced
difficulty in falling asleep than the females in the non-IBS group. This tendessyhe same as that
shown in the study conducted in Japan [9]. The reason why there igtianstip between the
sleeping status and IBS is assumed to be the peptides synthesirgedsbgal bacteria [23], the
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neuroendocrine levels during sleep [24] and the sympathetic/parabgtipatervous system

balance across sequential non-REM periods and REM cycles [25]reShlts of these studies
inferred that there is an interaction between the sleepingastdtabnormal defecation, especially in
females.

Compared with the non-IBS group, in females, the intake of leafgtables, other vegetables,
and potatoes was less in the IBS group. In the study conducted in Jagha f@males in the IBS
group also showed a lack of fruit and vegetables. Especially, ttaefein the IBS-C group showed
a lack of fruit. These results were consistent with the reshtia/n in this study. Furthermore, both
the Japanese study [25] and the Korean study [11] showed the safte forsmeal times. In the
females, the IBS group tended to have meals irregularly and to skils frequently. It is said that
skipping meals causes a decrease in the gastro-colonic reflexeatdins defecation [23].
Regardless of the IBS, this study revealed that about 20% of the students skippedmusalevery
day. Recently, it has been said that young people show a lack imake of fruit and vegetables [26,
27]. Not only for IBS patients, but also for the Chinese general studieistémportant to regulate
their lifestyles, including meal times and the content of meédse females in the IBS-group chose
food as their subjective factors of somatic symptoms, compathdtigse in the non-IBS group.
This result shows that they recognized their current situatiohweéil-known that IBS is associated
with many complicated factors.

This study was limited in three respects. First, it isid@iff to view the results of the study as
being valid for the whole country, because this questionnaire was conducted university.
Another limitation was the fact that the students were not living in a general eneirgreimce most
of them were living in a dormitory at the university. In additidre humber of females was more
than three times than that of males, because nursing students are mos#y.féthaf the data were
analyzed by sex.

In conclusion, the prevalence of IBS in nursing and medical school stude®iténa was high,
and almost the same as that found in Japan. In the female subjeetstssinbjhe IBS group showed
more anxiety than those in the non-IBS group. In both the males antkdemiabjects in the IBS
group experienced more life events than those in the non-IBS grotie famales, the IBS group
had more sleep disturbances, showed more irregular and skipped mealse amdkie of leafy
vegetables, other vegetables, and potatoes was less than thanon#BS group. However, the
cause and effect relationship was not clarified because thiswasia cross-sectional study. Further
intervention studies are needed to clarify the cause of IBS in the future.
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Chapter 4. An Intervention Sudy Employing Lifestyle
Self-monitoring for Irritable Bowel Syndromein Female
Nursing School Sudents

4-1. Introduction

As described above in Chapter 2 and Chapter 3, comparative studifsstytes and IBS for
nursing and medical school students were conducted. The diagnoBiS wfak based on Rome Il
criteria. The results of those studies showed that the prevaletioe &S was 25.2% in males and
41.5% in females in Japan, and 26.6% in males and 33.6% in femalbga @ both countries,
more females had IBS than males. In addition, relationships Wwevensbetween IBS and anxiety,
depression, sleep disorders, skipping meals and irregular meal times. In tles fefneth countries,
the IBS group showed a lower frequency for the intake of vegetablesmaced with the non-IBS
group. Based on these results, we focused on lifestyle, including tlyehdhits of students with
IBS. Accordingly, this study was conducted in order to intervene in the daily livke stibjects and
assess the effect of the intervention on the improvement of IBS symptoms.

Treatment methods for patients with IBS vary widely, dependinghenirtdividual subject
concerned, due to individual character, genetics and environmenenidésr [1-7]. How matters
related to IBS and its symptoms are perceived results in &eaaisle disparity in the treatment of
IBS, since IBS is a representative disorder of the brain-gut axis [8].

On the other hand, self-monitoring has been widely recognized as arntanipself-health
management method, including the recording of weight, steps, blood pressuneyumber of
cigarettes smoked, and so on, because it is an easy and econorttical f@e€l4]. Even for IBS
patients, self-monitoring has gathered wide spread attention diois tst-saving benefit [15, 16].
Some studies have already reported the effect of self-magtéor IBS, but most of those studies
were fundamentally based on medication, and the self-monitoring was reepdey [17-19]. In
addition, the self-monitoring was focused on the mental side of thengain those studies.
Accordingly, this study was conducted to verify the effect adstifle self-monitoring for the
improvement of IBS.

4-2. Methods
Study population

A total of 116 female freshmen at nursing schools in Kyoto prefepanteipated in this study.
Among these 116 students, two classes (39 and 38 students) were randomly chosen asdhthtwo-
and four-month intervention groups. Another class (39 students) was dsagm@econtrol group.
Among the 116 students, a total of 111 students (control group; n = 36, tmth-intervention
group; n = 37, four-month intervention group; n = 38) answered self-admitisgeiestionnaires
(95.7%) after submitting a written informed consent form. Accordingutoeligibility criteria, no
males, subjects with no diagnosis of inflammatory bowel diseasen@rdhta inadequacy, 103
students (control group; n = 34, two-month intervention group; n = 34, four-netivention
group; n = 35) aged 18- to 26-years-old (mean + SD: 18.6 + 1.3) were considered ineligiblg.(88.8%

Study participants were asked to sign an informed consent fowrebibley participated in the
study. This study was approved by the Ethical Board of Kyoto Prefectural Utyivers
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Questionnaire information

In order to obtain a questionnaire suitable for the purpose of the steltknown criteria were
combined with some original items. The self-recording questioncainained 65 items, with the
following sections; bowel habits (15 items), QOL related to gaséstinal symptoms (15 items),
psychological factors (14 items), dietary habits and lifestyleitétfis), physical characteristics (4
items) and treatment of disease (1 item). The time requiredrhplete the questionnaire was 10
minutes. After all of the subjects answered the questionnaires,hantivd intervention groups
monitored their own lifestyles for two or four months. After the intervention, afleotudy subjects
answered the same questionnaire again.

| BS definitions

IBS definition was the primary outcome measure. Patients ®Bhwere diagnosed with Rome
licriteria [20]. Subjects were classified into three subgroup®lsvs: Diarrhea-predominant IBS
(IBS-D), constipation-predominant IBS (IBS-C), and alteration tipg8 (IBS-A). We used a
Japanese version of the Rome Il modular questionnaire, including 15 items comSleiddzakiet
al [21].

QOL definitions

QOL points related to gastrointestinal disorders were applieddiegoio the Gastrointestinal
Symptom Rating Scale (GSRS) criteria [22]. The QOL of theestibjwas assessed in five subscales
of symptoms, acid reflux, abdominal pains, dyspepsia, diarrhea and cbhostipae points applied
for each of the items was the average point of the symptaemsagcid reflux it was the average of
heartburn and regurgitation, for abdominal pains it was the averagegak&pigia, hunger pains
and nausea, for dyspepsia it was it was the average of borborydmuggeting of fullness,
eructation and abdominal wind, for diarrhea it was the averagenoftdude of bowel movements,
loose bowel movements, and urgent bowel movements, for constipatias the average of few
bowel movements, hard bowel movements and the feeling of incompéetaaton, and for QOL
related to gastrointestinal symptoms, it was the average point of thesebbeales of symptoms. In
each subscale, the minimum score of 1 indicated that the sympdamtdaffect the QOL at all. The
maximum score of 7 indicated that the symptom had a harmful inBuem¢he QOL. A modified
Japanese version of the GSRS, including 15 items complied by Hbalg@3], was used.

Psychological factors

The hospital anxiety and depression scale (HADS) [24] was erthlay scale proven to be
reliable and valid when screening for mood disorders. HADS can lgedinto a subscale for
anxiety (HAD-A) and a subscale for depression (HAD-D). In eitifeahe HAD subscales, a score
above 10 indicates a definite clinically significant anxiety oprédssion, respectively, up to a
maximum score of 21. Respectively, a score of more than 11 ponegaied as a definite type, a
score between 8 and 10 is doubtful and a score of less than 7 points indicates no mood disorder.
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Contents of intervention
Self-monitoring

Subjects in the intervention groups recorded their daily habits degrjor two or four months,
including the contents of breakfast (staple dish, main dish and side tiisin)awakening time,
bedtime, hours of sleep, frequency of bowel movements, and mood of the day.

Group work

In order to enhance the effectiveness of the self-monitorinffearfiminute group work session
was conducted every week as one of the basic subjects of the nunsieg.cThe members of the
group work session were the same 3 or 4 students for the interveatiod. Each student set a goal
to improve her lifestyle every week and wrote some messagbe self-monitoring sheet for the
other members. Some groups made a presentation about their goalsnafieeek, they circulated
the sheet in the group and assessed each other. The assessmemtqueirs follows; "Have you
remembered your goal for this week?", "Have you made any effors&complish that goal?",
"What percentages did you accomplish for your goal?".

Figure 4-1 shows a flow chart for the intervention. Each inteisemfroup continued the cycle
of self-monitoring and the group work activity for two or four months. On the other hand, the control
group did not conduct self-monitoring or group work activity.
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Pre-questionnaire with 65 items

for female freshmen in nursing schools (n = 116)

v

Answered questionnaires

(n=111)
Exclusion (n = 8)
- males
- diagnosis of inflammatory bowel diseases
-+ no data inadequacy
Control group 2-month intervention groug 4-month intervention group
(n=34) (n=34) (n=35)
Self-monitoring
(1 week) Self:-monitoring
for 2 months (2 week)
Group work
(15 minutes) for 4 months
Group work
(15 minutes)
Post-questionnair Post-questionnaire Post-questionnaire
with 65 items with 65 items with 65 items
(n=34) (n=34) (n=35)

Figure 4-1. Flow chart of the intervention study for IBS in nursing schools
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Satistical analysis

All statistical computations were performed using the stagissoftware SPSS version 18 for
windows. Wilcoxon's signed-rank test or McNemar’s test was usembrtgpare values obtained
before and after intervention in each group. The Kruskal-Wedks was used for comparisons

between the three groups. Intention-to-Treat (ITT) analyses @aployed for all of the analyses. A
two-sidedp value of less than 0.05 was considered statistically significant.

4-3. Results
Characteristics of the subjects

There were no statistically significant differences in ageghtteiweight and BMI between the
three groups (Table 4-1).

Table 4-1. Characteristics of the subjects in the intervention and the control groups

Intervention group Intervention group L
Control group p
(2 months) (4 months)
n=34 n=34 n=35
Age 18.3+0.6 18915 185+15 0.09
Height (cm) 158.3+4.4 158.7+6.4 1576 £5.1 0.72
Weight (kg) 51.6+6.0 50.6 £5.7 51.1+55 0.79
BMI 206 +2.5 20.3+1.9 206+2.3 0.97

Data are presented as means + SD
BMI: weight (kg) / height (nf)
1: Kruskal-Wallis test

Prevalence of IBS

There was an 11.8 point decrease in the IBS prevalence imvéRmdnth intervention group
(Figure 4-2). Meanwhile, there was only an 8.9 point decrease irofttmicgroup and a 5.8 point
decrease in the four-month intervention group. In regard to the IBS-C subgiibgpe were
decreases of 8.8 and 2.8 points in the two-month and four-month intervgrdups, respectively,
but no change in the control group (Figure 4-3).
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Figure 4-2. The prevalence of IBS in the intervention and the control groups
IBSirritable bowel syndrome
n.s.: not significant, McNemar’s test
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Figure 4-3. The prevalence of IBS subgroups in the intervention and the control groups
IBSD diarrhea predominant IBES-C constipation predominant IBEBS-A alteration type
IBS

All comparisons were n.s. (not significant), McNemar’s test
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Therelationship between psychological factorsand IBS

The anxiety scores decreased 1.1 points in the two-month intervgntiop ¢ = 0.02) and 2.0
points in the four-month intervention groyp< 0.01), although there was only a 0.2 point decrease
in the control group (Figure 4-4).

ns E] e He
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Control group| Intervention | Intervention |Control group| Intervention | Intervention
n=734 group group n=734 group group
(2 months) | (4 months) (2 momnths) | (4 months)
n=34 n=35 n=>34 n=35
Anxicty scorc Dcpression scorc

Figure 4-4. Anxiety and depression scores in the intervention and the control groups
Bars and lines are presented as mean and SD respectively

* p=0.02, *:p < 0.01, n.s.: not significant

Wilcoxon's signed-rank test

Sleep time, defecation habits, dietary habits and contents of meals

In the two-month intervention group, the time of sleep became irregftéa the intervention (p
= 0.01), since the awakening time (p < 0.01) and bedtime (p < 0.01) becemdair after the
intervention (Table 4-2). In the four-month intervention group, the pegenté students using
laxatives decreased 17.2 percentage points after the interventiah@f)=although there were just
8.8 point and 5.9 point decreases in the control group and the two-moertbeinion group,
respectively.

The percent of students taking meals regularly decreased ledténtervention in the control
group and the four-month intervention group (Table 4-2). In both of the intemegtoups, the
percent of students having three dishes at breakfast increasethaftatervention. On the other
hand, students having three dishes at lunch decreased signifigfiatijthe intervention in the
four-month intervention groupE 0.01)
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Table 4-2. Sleep time, defecation habits, dietary habits@mdents of meals in the intervention and the abigioups

Control group

Intervention group (2 months)

Intervention group (4 months)

1

1

before after p before after p before after p
n=34 n=34 n=34 n=34 n=35 n=35

Awakening time 0.69 0.01 0.45
Regular 27 (79.4) 29 (85.3) 32 (94.1) 23 (67.6) 29 (82.9) 26 (74.3)
Irregular 7 (20.6) 5 (14.7) 2 (5.9 11 (32.9) 6 (17.1) 9 (25.7)

Bedtime 1.00 <0.0f 0.58
Regular 19 (55.9) 19 (55.9) 25 (73.5) 16 (47.1) 18 (51.4) 15 (42.9)
Irregular 15 (44.1) 15 (44.1) 9 (26.5) 18 (52.9) 17 (486) 20 (57.1)

Time of sleep 0.55 <o.0f 0.55
Regular 21 (61.8) 18 (52.9) 25 (73.5) 17 (50.0) 21 (60.0) 18 (51.4)
Irregular 13 (38.2) 16 (47.1) 9 (26.5) 17 (50.0) 14  (40.0) 17 (48.6)

Use of laxatives 0.10 0.16 0.01
Nothing 26 (76.5) 29 (85.3) 29 (85.3) 31 (91.2) 27 (77.1) 33 (94.3)
Sometimes 7 (20.6) 5 (14.7) 5 (@47 3 (8.8 7 (20.0) 1 (29
Everyday 1 (290 0 (0) 0o (@© 0 (0 1 29 1 (29

Time of meal 0.16 0.16 0.01
Regular 11 (324) 9 (26.5) 7 (206) 7 (20.6) 14  (40.0) 8 (22.9)
Sometimes irregular 21 (61.8) 21 (61.8) 23 (67.6) 19 (55.9) 16 (45.7) 20 (57.1)

Irregular 2 (5.9 4 (11.8) 4 (11.8) 8 (23.5) 5 (143) 7 (20.0)

Contents of breakfast 0.32 0.41 0.71
Three dishes 1 (290 1 (2.9 6 (17.6) 8 (23.5) 2 (7)) 3 (86)

One or two dishes 31 (91.2) 32 (94.1) 27 (79.4) 25 (73.5) 31 (88.6) 28 (80.0)



a1
N

No breakfast or only
confectionaries

Contents of lunch
Three dishes

One or two dishes

No lunch or only

confectionaries
Contentsof dinner

Three dishes

One or two dishes

No dinner or only
confectionaries

20
14

22
12

0

(5.9)
(58.8)
(41.2)
(0)
(64.7)

(35.3)

©)

1

20

20
14

0

(2.9)

(58.8)
(38.2)

(2.9)

(58.8)
(41.2)

©)

0.66

0.16

17
17

27

(2.9)
(50.0)
(50.0)
(0)
(79.4)

(20.6)

()

1

21

23
11

(2.9)

(61.8)
(35.3)

(2.9)

(67.6)
(32.4)

()

0.26

0.05

2

16
19

21
13

1

(5.7)
(45.7)
(54.3)
(0)
(60.0)
(37.1)

(2.9)

4 (11.4)
8 (22.9)
26 (74.3)
1 (29)
20 (57.1)
13 (37.1)
2 (5.7)

0.48

Data are presented as the number of cases (%)

* p<0.05 **p<0.01

1: McNemar's test (for two categories) or Wilcosmsigned-rank test (for three or more categories)



QOL related to gastrointestinal symptoms

In the four-month intervention group, the QOL points related to all @aststinal disorders
decreased after the intervention. Especially, the points forefbick (p = 0.01), abdominal pains (p
= 0.01) and dyspepsia (p < 0.01) decreased significantly after thrseimien. Due to these
subscales, the average points decreased 0.3 points (p < 0.01) enrtiheohth intervention group
(Table 4-3)
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Table 4-3. QOL related to gastrointestinal symptoms in therirention and the control groups

Control group

Intervention group

Intervention group

(2 months) (4 months)

before after p* before after p* before after p*

n=34 n=34 n=34 n=34 n=35 n=35
Reflux of acid 1.4+£0.7 1.2+£0.4 0.08 13+£05 1.3+£0.6 0.72 16£0.7 13+0.6 0.01
Abdominal pains 1.7£1.0 1.6£0.7 041 16+0.8 1.7+£0.8 0.83 2009 16x0.7 0.01
Dyspepsia 1.9+£0.8 1.8+£0.6 0.27 22+1.1 2.1+£0.9 0.27 21+08 1.7+0.6 <0.01
Diarrhea 18+1.1 16+£1.0 0.10 1.7x10 1.7+£0.8 0.34 19+£13 1711 0.21
Constipation 20+1.1 19+1.1 0.39 20+11 21+1.2 0.83 22+12 21+1.1 0.59
QOL related to
gaestrinintestinal 18+07 1605 005 18:06 1.8+06 084 20+07 17£07 <001

symptoms

al

& Data are presented as means
* p<0.05 **p<0.01
1: Wilcoxon's signed-rank test

+SD



4-4. Discussion

The characteristics of this study were as follows. First,dtudy was a school-based study, and
not only students with IBS, but also students without IBS participatéfteistudy. Furthermore, the
contents of the intervention were self-monitoring and group work tesviocused on lifestyle.
Some studies [25-28] investigated the effects of self-monitoringsést on the emotions and
feelings of the subjects. However, in this study, we employedtjile intervention using the
self-monitoring method because a relationship between disordered lifesiylEsSawas revealed in
previous studies. This study was the first to investigate tieetsftf lifestyle self-monitoring on the
symptoms of IBS. Employing this method, we were able to observeonigtchanges in the
symptoms and QOL, but also changes in the lifestyles of the subjects afteetiention.

The results of this study showed that the prevalence of IBSadectafter the intervention in all
groups, but there were no statistically significant differencesdsa the intervention groups and the
control group. Especially, the prevalence of IBS decreased in tBeCIBubgroup after the
intervention in both of the intervention groups, but not in the control group.

In regard to the psychological factors, the anxiety scores dedre@ggficantly in both of the
intervention groups. This result showed the effectiveness of seltariagi and group work for the
relief of anxiety. Sugayat al. [28] reported that severe anxiety sensitivity in individualh WS
was related to their symptom-related cognition, and that theedltegnition increased anxiety. It is
assumed that anxiety comes from cognition and the way the subjects think about #g&mselv

In regard to lifestyle, the meal, sleep, and defecation timeani®anore irregular after the
intervention in all of the groups. The reason for this might be bedhissstudy was conducted with
first-year college students as the subjects. When the subjeotshigh school students, they
regularly spent time studying for their college entrance exarmimgtibut their lifestyles changed
after entering college. At college, they can choose the classetmkeethemselves, and most of the
subjects worked part-time after classes. Their meal, sleepidgiedecation times tended to be very
irregular along with these changes in lifestyle. The numberuafests who took three dishes at
lunch decreased significantly after the intervention in the four-montdrvention group. The
number of students who took three dishes at dinner also decre@satiafhtervention in all of the
groups. The reason for this is because most of the students stafiesl atone and cook for
themselves. On the other hand, the contents of breakfast imprdeetha intervention in both of
the intervention groups. This means that they recognized the importameakfast and were more
aware of that importance due to the self-monitoring and the group waorkiest The frequency of
using laxatives decreased significantly in the four-month intervention group.

The QOL points related to gastrointestinal symptoms decreasgui@ig after the intervention
in the four-month intervention group. This depended on three items, doii egsdominal pain and
dyspepsia.

Previous studies [26, 27] conducted psychoeducation for patients with hB®ing a direct
effect on global IBS symptom improvement and improvement in QOLpéardient of its effects on
distress [27]. In this study, there was improvement of QOlte@ I gastrointestinal symptoms, but
not any significant reduction in the prevalence of the IBS. Moss-Meirral. [29] showed that
symptomatic relief due to self-management was observed aftertexvention and that the relief
continued until six months later. They also reported that a clipisaihificant change in the IBS
severance score was observed six months later. Kemhetly[17] also reported that the effect of
cognitive behavioral therapy, in addition to the intake of mebeverinanaedtuntil six month later.
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These studies showed the possibility that the effects of selkgement continued for a while after
the intervention or that it became visible some months after the intervention.

This study was limited for the following reasons. First, the gessvho conducted this study
were not specialists in self-monitoring. Second, we could not conse#frenonitoring with other
therapeutic approaches in this study. Third, the subjects of thisalsaincluded students who did
not have any IBS symptoms. On the whole, there were only 28 studentiied with IBS versus
75 students without before intervention. The more severe the symptdBfS are, the more rapidly
the effects of improvement surface [30]. Considering this faatias difficult to obtain a rapid
response to the self-monitoring in this school-based study. Fourth,dwmeodifollow up on the
subjects until sometime after the intervention. And lastly, thidyswas conducted with first-year
college students as the subjects in spring. The interventionondsated during a time period when
the lifestyle of students undergoes a lot of change.

This study might be regarded as an exploratory research studytlstnoumber of subjects was
adjusted according to the number of classes and there weralsgnuerary outcome measures
(Rome Il, HADS and GSRS). These limitations must be considerfetlire research studies. Future
research should also include long-term follow-up studies of IBS patientgitreigtieself-monitoring,
and it might be more appropriate if the subjects were in the sophomore or junior yetegd. col

Overall, this study showed that lifestyle self-monitoring intetiea for two or four months did
not reduce the prevalence of the IBS significantly, but relategh$trointestinal symptoms, it did
decrease anxiety and improved the QOL.
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Chapter 5. General Discussion and Conclusion

In Chapter 1, the previous studies on IBS conducted in the U.S and Eurapedines were
examined [1, 2]. It has been reported that the prevalence of iB&émsing [2], that young people
tend to be in the IBS group [3], and that stress is related3d4B5], although the mechanism of
IBS remains unclear. Furthermore, no large-scale studies ormdB& been conducted in Asian
countries. In addition, it is said that the most prevalent digestiserd#irs are IBS [6, 7].
Accordingly, this study was conducted to unravel the prevalefhdBS and the relevant factors
using epidemiological methods. Nursing and medical school students were adoptezubgettie of
this study because it was clarified that IBS is most peewamong young people [3]. Previously,
nursing and medical school students were employed as the subjeesslifar studies that reported
associations between stress and IBS [4, 5].

In Chapter 2, questionnaires, including the definition of IBS, as wejuastions related to stress
status and lifestyles, were employed in nursing and medical sstuntgints in Kyoto prefecture of
Japan. The results showed that the prevalence of IBS was 35.5%, f25.@#les and 41.5% for
females, which was higher than that for students in other developatties. In this study, IBS was
associated with anxiety and depression in both sexes and the studbet$88 group experienced
more life events, showing that the relationship between strestB&ndlready observed in other
developed countries [4, 5] can also be applied to the Japanese popiakyrihe lifestyles of the
subjects, related to IBS were examined, which was unique tettldg. Consequently, males in the
IBS group experienced more sleeping disorders, such as awakenipmginedine morning or
difficulties of sleep at night. Bed time in the IBS group wasrlthan that in the non-IBS group for
both sexes. Subjects in the female IBS group skipped meals more often and had neciategutar
than the subjects in the non-IBS group. In regard to the intake of feqaeincy, the IBS group had
less milk, green-yellow vegetables, and fruit and had more processed food pragluthe thon-IBS
group, in females. Furthermore, for both sexes, the IBS group used matreels than the non-IBS
group.

In Chapter 3, the characteristics of Japanese and Asian IBS wase clarified by examining
and comparing the results with those obtained in another large-aodyeirstChina, based on the
results obtained in Japan. In order to compare the results obtai@una with those from the
Japanese study, the subjects in China were also nursing andlreedam students and the number
of students who participated in this study was set to be almwogt aa that in the Japanese study.
The results of the study in China showed that the prevalence of IBS was 32.1%, 26.68¢$and
33.6% for females, which was higher than that shown in previous studiies, was similar to the
results of the Japanese study. An association between anxiety anddBBoman in the females, and
an association between the life events and IBS was demodsimab®th sexes. In regard to the
lifestyles of the subjects, the female IBS group showed moepiste disorders, like difficulties in
sleeping at night and awakening early in the morning, compared withotméBS group. The
Chinese females showed the same tendency as Japanese fentelgard to their eating habits,
since the IBS group also showed more irregular meals and skippald more than the non-IBS
group. Chinese females in the IBS group showed less intake ofviegdyables, other vegetables
and potatoes than the non-IBS group. Chinese females in the IBf @ took laxatives more
frequently than the non-IBS group.

Based on these studies that investigated the prevalence of iRiStha lifestyles and
psychological factors in two Asian countries, the prevalence ofai@5the relative factors of the
IBS between the two countries were compared. First, the preaalof IBS in these two countries
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was both higher than the values shown in any of the other studies. dbwsidered that the subjects,
who were nursing and medical school students, were the cause m@stilis There is no doubt that
stress, that is, anxiety and life events, were frequently oltkentbe IBS group and it was reported
that students hoping to work in medical facilities were quitesseéd from their studies and daily
activities [8-11]. On the other hand, the main difference betwbentwo countries was the
prevalence of IBS in the female subjects, especially theajamese of IBS-C, which was higher in
the Japanese female subjects, compared with the Chinese fabjatitss Although more research is
required for an understanding of this phenomenon, It was regarded this differenicg akibeo the
differences in their eating habits, because the Japanese &rhgets ate less beans, bean products,
vegetables and fruit, and they also ate more meat, eggs, milk, milk products, gréeedgeoducts,
instant noodles, confectionery, soft-drink and coffee. It was assumedhibadifference in the
dietary habits lead to the difference in their dietary finémke. Therefore, it is considered that one
of the factors that initiated the high prevalence of IBS, ealiedBS-C in the Japanese female
subjects, was the lack of dietary fiber intake.

These results made us speculate that an improvement in ithg leaibits of the subjects would
improve the IBS symptoms, and a lifestyle intervention study wanducted aiming for
improvements in the IBS symptoms in Chapter 4. However, stamgterdhe intervention methods
employed was unrealistic because, first, there were threeosyisgrand secondly, stress and
sleeping disorders were the main triggers of IBS for some peapldiatary habits or the frequency
of food intake. Thus, self-monitoring was adopted as the method ermipiofee intervention study;,
which was introduced by Prof. Takakuwa in his study on "stool watchivigch he called, "BEN
WATCHING;," for constipated young females [12]. Although self-monitoring ratidl decrease the
prevalence of IBS after two or four months, it alleviated bothedynand the quality of life of the
subjects related to digestive disorders. In this study, sonittions were found, first, that the
intervention period was relatively short considering the definitiofB&;, and secondly, students
who did not have IBS symptoms were included in the study. Thegatlons should be addressed
in future studies, in which the subjects of the intervention shanlidbe IBS students. Furthermore,
the intervention method employed for the three subgroups should be cedsliecause the
symptoms in the three groups are so different. Finally, it would Kerbié the period of the
intervention had been extended to more than one year, consideringititeodedf IBS. This should
also be addressed in the future.
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B H : Study of irritable bowel syndrome and lifestyles in nursing and mestibalol students.
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Chapter 1. Review of the literature on irritable bowel syndrome (IBS).

GEBUEAIEGERE(BSHC B3 2 Sk L B 2 —)

WEEASIEGERE (Irritable Bowel Syndrome: I1BS 1%, MG IZ#E MR E N2 b b
57, MEROIEMAPEE & b7 9 THRIER A4 0 KT, 1BYERY 2B M LA PR S 0
— DO Th 5, 1990FREN D, L EZ 1T UD, HAEITE W TH IBS AHEIMEMIC H
0. — AR ZEE BT 20~30%I2 L, S & ik U CRMEOBERFE WD &
MHE SN TND, IBSIEL, Romell ZWiEAEIZ L0 TR, M@ E 12 » A
D 12 BFLLEZ D, ZORERD, OPHEIZ X - T2, @PESEE OE(L TihE
5. @FMROZITIHED, OB 2 DLLEDIEREZED D, ] LERINTEY,
I5HEA LD Bt VEMZEIC L > T2 &b, IBS &2z ia., TR,
B NEAMD 3 50H T 7 —F 125 En5,

IBS O EZE I, {HLE OEERNRE | WLE OMTIBREL CODHEEE D 3 5TH
Do ZAUHDOIRREIE, HRFRRER & B E R RN B AR 2 L CEE T S MG
BOBREIZEDLOTHD, DD, IBS &OLERER & OR# 2 BT L - @iE i,
—H, WESEBTH LI L0 b6 T, BAEEEOBEEAH OGN LIEREITIZEAL
2, o, BERRFPEICBWTIBS OAREIAENE W R~ L —U T RNERZ UK
CTA V= U TETRESNTWDED, ARSHET P70 bOWmEITR, £Z T, A
Feix, WER N ) F 2T AVMEEEEETA P LAREL, & - AEFIBICHERZWE
i ERRTAELRRIT, B AEEIERARZ, M) SOFOLHERK & IBS L ORE L,
FAMFRIC L VLTt 2B E L,

F2ETIIAARAN, E3ETEPEAZGRL L, KT V7 OFEE - ERRTAED IBS
EATEEBEEOBEAH LI LT, INLORRERE X, FHA4ETIE, BATE=H
Uo7 ko - AEEEOUED IBS DUHEICHET 5 L O aiRE L, & - EEHE
B~ ABFFE % Fhii L7z,



Chapter 2. Lifestyle and psychological factors related t@lile bowel syndrome in nursing and
medical school students in Japan.

(AARDFEW « EWRRTFEOBBAIEGIEGRE & & - ATEEE K OV BRI LR & oo B5E)

AWFFETIZ. ARANOFEHE - ERRFAEZNGLE LT, IBS & & - ATEEEC.LHAE
K& DBEEEZAGNIT DI L2 HRNE LT,

FENORFEHE - EFRRRT R OFPR 20 RICHAEZEE L, RIENME O
42,6394 & k14 & L, Romell 2 Wi B I ZHEL U 7= JESETRESR . A% - 319 DR E (Hospital
Anxiety and Depression Scale : HAD % k L 20 =8IRS, BB EUEE ., & - 475
EE, SRRREICEE T 2 R BRAAT v — M AR FENE L 7o, IREICH ) AME BTz 2,365
4 (B /15R 89.6%0) b, 30 EDH, SWHEARENRHLHE, T, Fl&L T IBS 02
WiE B ISR D D 2 bR\ iz 1,7684 CEEIAH E AR R 2 ; 20.221.95% ., B~k ;
18~295%) A fEMNTAIG L L7z, Romell 2 I L v IBS BEL IF IBS BRI/ ME L, &g
DEHZLE LTz, 7 —% OffHTizid, SPSS Ver.11.5% vy, 2 BEM O FHHE O EI2I1
Mann-WhitneyU #i € % . 3 BER O FEME DI Kruskal Wallist €%, BT 2 U BT
— X DHADENL x  REEAT o 1o HEAUELS% & Lz, EMICHIZD | HERFALK
T E B ORBERRT,

TG 1,768%4 (59 6504, %t 1,11844) ® 9 b, IBS LHIE S izDiX B 164
4 (25.2%) . 1ot 4644, (41.5%) . #6284 (35.5%) Thoiz, 7 7 N—TDEIEIL,

BYEITRAE (13.8%) ., ZMEIFEME (20.4%) BEbmEn-oT-, BEICEWT, RER
13X IBSHE8.445, FEIBSHE6.8/5 (p<0.0D (AT, IBSHE, JE IBSREDIHICFLHL) .
IRFEEDH HHIE1X 43.3%., 30.9% (p=0.02 Thoto, BYEBBUHEIZ OV TIEZEDNR
Moty —J7, THECRWT, AL 10.18, 7.9 (p < 0.00, BWEEUEEIZS
WT MERARS] EELEE1E. 43 25.2%, 30.0% (p=0.03. £ 12.8%. 19.8%

(p<0.0D, FFEE I 36.2%, 41.0% (p= 0.0, L hL MG - A 14.7%. 10.3%

(p<0.0) Thotz, HAXETIEARIL 14.8%. 10.06 (p<0.0D, BHFHERIAAHA
Th HEIE1E 21.8%., 15.6% (p=0.00 TH-o7-,

UIEDRERL Y IBSFHIH L L IR L i &< . BBV THEIRIEE 252 2
&L MR WTHRL, K. A SROBBBRE MRS . REN S < BRFRFHESAHL
HITHL Z EDRHALMNE RS,

Chapter 3. Lifestyle and psychological factors related talieét bowel syndrome in nursing and
medical school students in China.
(TEDFEH - ERREEOEBEMEERRE & & « AEEE L OB SR & o BEE)
AWFETIZ, PEAOEE - ERRFAEZRGITE 2 BEFAROMAEZITV., IBS A9
FEBLOR - AIREE, DHENER L IBS L OREZI S/ L, BARANE R
HZExHME LT,



H [ERRT F A RN R P E I O F & - ERCRTAE 31694 x4 L L, BARANLREROT
v — MRAEZ PEFFICHR L CER Lz, —HMoBYEIIZ SV X, TEOBRICE
iz, FAECHIPEONI 2,1414 (5715 85.6%) 72D, % 2 EOERIMRIE & [FIRk
DEMDOFEZ R 1,9344 (19.7+1.45%, 16~24 %) ZfRATRIG L Lz, EREIZHT=0
FEBFSLRF 72 b DN BN R AR B R B S OB E 572,

M5 1,9344, (31 4144, 4otk 1,5204) @ 9 5 IBS &HIE S Lz, B 110
4 (26.6%) . M 5114 (33.6%) . & 62144 (32.1%) Th o7z, 7 7 N—TDOHIGIE,
Bir b BITIRAN K bEroTz (B 14.5%, otk 12.5%), BHECBNT, 3T
HHTIBSEEL IE IBSBECRB W TAHRRATA LN o7, —F, HEIZB W T, A%
ST IBSEEQ.7.5, FEIBSHEQ.1. (p<0.0) (AR, IBSHE, FEIBSEEDJEICFHY) .
HEARFEE O & 25513 43.1%, 32.6% (p < 0.0, BMEBHEEIZOWT [fEHRERS
ERELIZEIAIE, HEE41.1%, 49.3% (p<0.0), F3ELH36.66. 43.3% (p=0.02
Thotz, BMAXRETHHIGIX22.7, 18.2% (p = 0.02, BFRFMNAHAITH HEIE
1% 49.0%. 39.8%6 ThH-7= (p<0.0D,

FEAEBARANZEE L ZA, BBV T, IBS OFWREIE, & - EAFEELY
DHEMERICBWTAHBEREZZA LN -T2, —J, PEAKMIZEARAN LM i L
T, IBSHREIGR 7.978A4 > & (p<0.0D, FZERAE IBS 3 8.6 K1 > MEA o7 (p<
0.00), XLEREIZIHBNT, PEALMEIEX, BARANZEL D A, O, 430 - ALERS. o
VAK R e VRV NRS, B EONY 2 — AOBEHEEMEC, B B BFEED
EOBBBHE R @D -T2 2 b PEANZMEL B ARANZME X0 SWiiE OB EED) &
WEHEE I, ZROOREEN IBSHRHEOEIIHEEL WD LOEE LN,

Chapter 4. An intervention study employing lifestyle self-mannig for irritable bowel syndrome
in female nursing school students.

(CBEL AR L LT MBIEIGEREREOSEZ D S LR - AFEEO L 7E=
2V 7K DI AWFE)

H 2, 3 EIZBWT, KA, AHRAZE SRR, SR IUEE &K OMEIRMEE 72 EOf -
AETEEEN IBS ERE L TWA Z N BNE oo, £ TAREIL, & - AIEEEZB
Citdkd 2L 7E=41V 7 (Self-Monitoring: SM &7 7 ABN.OD I N—TT—7 %
HLT, HCOAREHBEAZRHRIE, 77 A0 IBSOFWREHEGZHEIELZLxHBN L
Lz MBEE, IN—T XA T I v 7 ZAOREHF L, IBS GHFIT TR T A
R LT,

AR A AT N OB FAE 11140 % 7 T A2 4 r AR O ARE 354 (18.5+1.5
) (BLT. 4% ARE). 2 AMON ARE 344, (18.901.55%) (LT, 27 ARE) . xHAE
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= hAEHE 1ERA L, SREIZESW 15 D07 N —T U — 7 2 1 B E LTz, xt
EICIE, 2o AZIfThRNolz, M ARI%IZ Romell 224, HAD .,
Gastrointestinal Symptom Rating Scal&€SRSIZ % & S\ 7= fEERIEIRICBE 95 7 v o — il
BEFEM L, 3HEMTHER L, FEMICHTZ0 | s K AmEE RS ORRESGT,
ZORER. 3FEL BT, SARIE T IBS OFWREIG K OR - ATEEEICEERYEITA S
NRinole, —hH, RLEREIT. MARIZA » HRET 238 (p=0.0D. 27 HEET 1.4
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Chapter 5. General discussion and conclusior(#&+45 & # 7

AW TIE, BAR L hEOF# - EFRRFAED IBS OFHREIEIE, 2L 35.5%, 32.1%
Em<, FRCHEE S AEIX B L R LT IBS OFREIENEmN EEwE Lz, AR
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