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ABSTRACT 

Background: The aim of this study was to verify the 
efficacy of lifestyle self-monitoring for the improve- 
ment of the IBS and reveal what has been changed 
due to the intervention. Methods: A total of 111 nurs- 
ing school students were randomized into three groups, 
two intervention groups (a two-month intervention 
group, n = 34, and a four-month intervention group, 
n = 35) and a control group (n = 34). The intervention 
groups conducted lifestyle self-monitoring in con- 
junction with a 15-minutes group work for either two 
or four months. The primary outcome measure was 
Rome II criteria for IBS. Other outcome measures 
were the Hospital Anxiety and Depression Scale 
(HADS) and the Gastrointestinal Symptom Rating 
Scale (GSRS). They were assessed at the baseline and 
the end of both of the intervention periods. Analysis 
was conducted as intention-to-treat. Results: The pre- 
valence of IBS did not change significantly after the 
intervention in any of the groups. The HAD-A score, 
a subscale of the HADS score for anxiety, decreased 
1.4 points in the two-month intervention group (p = 
0.02) and 2.3 points in the four-month intervention 
group of (p = 0.01) after intervention. The average 

GSRS decreased 0.2 points in the control group (p = 
0.05) and 0.3 points in the four-month intervention 
group (p < 0.01). Conclusions: Lifestyle self-moni- 
toring for two or four months did not reduce the pre- 
valence of the IBS significantly, but it did decrease 
anxiety and improved the QOL related to gastroin- 
testinal symptoms in female nursing school students.  
 
Keywords: Lifestyle; Self-Monitoring; Irritable Bowel 
Syndrome; Hospital Anxiety and Depression Scale;  
Gastrointestinal Symptom Rating Scale; Nursing School 

1. INTRODUCTION 

Irritable bowel syndrome (IBS) is a functional gastroin- 
testinal disorder associated with abdominal pain, ab- 
dominal discomfort, and disordered defecation [1]. The 
number of people with IBS has increased recently, espe- 
cially in developed countries [2]. The prevalence and 
incidence of IBS are 10% - 15% and 1% - 2% per year in 
the general population, respectively [2]. IBS is one of the 
most common disorders in digestive medical care [3,4]. 

The mechanism of IBS remains unknown. However, it 
has been clarified that most of the reported disorders, 
like dysregulation of the nervous system, altered intesti- 
nal motility, and increased visceral sensitivity, result *Corresponding author. 
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from dysregulation of the bidirectional communication 
between the gut with its enteric nervous system and the 
brain (the brain-gut axis) [5].  

In Japan and China, we conducted comparative studies 
on lifestyles and IBS for nursing and medical school 
students who were busy and had a relatively high amount 
of stress related to their daily duties [6,7]. The diagnosis 
of IBS was based on Rome II criteria. The results of 
those studies showed that the prevalence of the IBS was 
25.2% in males and 41.5% in females in Japan [6], and 
26.6% in males and 33.6% in females in China [7]. In 
both countries, more females had IBS than males. In ad- 
dition, relationships were shown between IBS and anxi- 
ety, depression, sleep disorders, skipping meals and ir- 
regular meal times. In females of both countries, the IBS 
group showed a frequency for the intake of vegetables 
that was lower than that of the non-IBS group. Based on 
these results, we focused attention on lifestyle, including 
the daily habits of students with IBS. Accordingly, this 
study was conducted in order to intervene in the daily 
lives of the subjects and assess the effect of the interven- 
tion on the improvement of the IBS symptoms. 

Treatment methods for patients with IBS vary widely 
depending on the individual subject concerned, due to 
individual character, genetics and environment differ- 
ences [8-14]. How matters related to IBS and its symp- 
toms are perceived results in a considerable disparity in 
the treatment of IBS, since IBS is a representative disor- 
der of the brain-gut axis [15]. 

On the other hand, self-monitoring has been widely 
understood as one of the self-health management meth- 
ods like the recording of weight, steps, blood pressure, 
the number of cigarettes smoked, and so on, because it is 
an easy and economical method [16-21]. Even for IBS 
patients, self-monitoring has had wide spread attention 
due to this cost-saving benefit [22,23]. Some studies 
have already reported the effect of self-monitoring for 
IBS, but most of those studies were fundamentally based 
on medication, and the self-monitoring was supplemen- 
tary [24-26]. Besides, self-monitoring was focused on the 
mental side of the patients in those studies. Accordingly, 
this study was conducted to verify the effect of lifestyle 
self-monitoring for the improvement of IBS. 

2. METHODS 

2.1. Study Population 

A total of 116 female freshmen at nursing schools in 
Kyoto prefecture participated in this study. Among these 
116 students, two classes (39 and 38 students) were ran- 
domly chosen as the two-month and four-month inter- 
vention groups. Another class (39 students) was assigned 
as a control group. Among the 116 students, a total of 
111 students (control group; n = 36, two-month interven- 

tion group; n = 37, four-month intervention group; n = 
38) answered self-administered questionnaires (95.7%) 
after writing informed consent. According to our eligibil- 
ity criteria, males, subjects with no diagnosis of inflame- 
matory bowel disease, and no data inadequacy, 103 stu- 
dents (control group; n = 34, two-month intervention 
group; n = 34, four-month intervention group; n = 35) 
aged 18- to 26-years-old (mean ± SD: 18.6 ± 1.3) were 
considered ineligible (88.8%). 

Study participants were asked to sign an informed 
consent form before they participated in the study. This 
study was approved by the Ethical Board of Kyoto Pre- 
fectural University.  

2.2. Questionnaire Information 

In order to obtain a questionnaire suitable for our pur- 
pose, we combined well-known criteria with some origi- 
nal items. The self-recording questionnaire contained 65 
items, with the following sections; bowel habits (15 
items), QOL related to gastrointestinal symptoms (15 
items), psychological factors (14 items), dietary habits 
and lifestyle (16 items), physical characteristics (4 items) 
and treatment for disease (1 item). The time required to 
complete the questionnaire was 10 minutes. After all of 
the subjects answered the questionnaires, the two inter- 
vention groups monitored their own lifestyles for two or 
four months. After the intervention, everyone answered 
the same questionnaire again.  

2.3. IB Definitions 

This was the primary outcome measure. Patients with 
IBS were diagnosed with Rome II criteria [27]. Subjects 
were classified into three subgroups as follows: Diar- 
rhea-predominant IBS (IBS-D), constipation-predomi- 
nant IBS (IBS-C), and alteration type IBS (IBS-A). We 
used a Japanese version of the Rome II modular ques- 
tionnaire, including 15 items complied by Shinozaki et al. 
[28]. 

2.4. QOL Definitions 

The QOL points related to gastrointestinal disorders were 
applied according to the Gastrointestinal Symptom Rat- 
ing Scale (GSRS) criteria [29]. The QOL of the subjects 
was assessed in five subscales of symptoms, acid reflux, 
abdominal pains, dyspepsia, diarrhea and constipation. 
The points applied for each of the items was the average 
point of the symptoms; for acid reflux it was the average 
of heartburn and regurgitation, for abdominal pains it 
was the average of epigastralgia, hunger pains and nau- 
sea, for dyspepsia it was it was the average of bor- 
borygmus, the feeling of fullness, eructation and ab- 
dominal wind, for diarrhea it was the average of a multi-
tude of bowel movements, loose bowel movements, and 
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urgent bowel movements, for constipation it was the av- 
erage of few bowel movements, hard bowel movements 
and the feeling of incomplete evacuation, and for QOL 
related to gastrointestinal symptoms, it was the average 
point of these five subscales of symptoms. In each sub- 
scale, the minimum score of 1 indicated that the symp- 
tom did not affect the QOL at all. The maximum score of 
7 indicated that the symptom had a harmful influence on 
the QOL. We used a modified Japanese version of the 
GSRS, including 15 items complied by Hongo et al. 
[30].  

2.5. Psychological Factors 

The hospital anxiety and depression scale (HADS) [31] 
was employed, a scale proven to be reliable and valid 
when screening for mood disorders. HADS can be di- 
vided into a subscale for anxiety (HAD-A) and a sub- 
scale for depression (HAD-D). In either of the HAD 
subscales, a score above 10 indicates definite clinically 
significant anxiety or depression, respectively, up to a 
maximum score of 21. Respectively, a score of more than 
11 points is regarded as a definite type, a score between 8 
and 10 is doubtful and a score of less than 7 points indi- 
cates no mood disorder. 

2.6. Contents of Intervention 

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

2.6.2. Group Work 
In order to enhance the effectiveness of the self-moni- 
toring, a fifteen-minute group work session was con- 
ducted every week as one of the basic subjects of the 
nursing course. The members of the group work session 
were the same 3 or 4 students for the intervention period. 
Each student set a goal to improve her lifestyle every 
week and wrote some messages in the self-monitoring 
sheet for the other members. Some groups made a pres- 
entation about their goals. After one week, they circu- 
lated the sheet in the group and assessed each other. The 
assessment points were as follows; “Have you remem- 
bered your goal for this week?”, “Have you made any 
efforts to accomplish that goal?”, “How much action 
have you taken toward your goal?”. 

Figure 1 shows a flow chart for the intervention. Each 
intervention group 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.  

2.6.3. Statistical Analysis 
All statistical computations were performed using the 
statistical software SPSS Ver.18 for windows. Wilcoxon’s 
signed-rank test or McNemar’s test was used to compare 
values obtained before and after intervention in each 
group. The Kruskal-Wallis test was used for comparisons 
among the three groups. Intention-to-Treat (ITT) analy- 
ses were employed for all of the analyses. A two-sided p 
value of less than 0.05 (p < 0.05) was considered statis- 
tically significant. 

3. RESULTS  

3.1. Characteristics of the Subjects (Table 1) 

There were no statistically significant differences in age, 
height, weight and BMI between the three groups.  

3.2. Prevalence of IBS (Figures 2 and 3) 

There was an 11.8 point decrease in IBS prevalence in 
the two-month intervention group. Meanwhile, there was 
only an 8.9 point decrease in the control group and a 5.8 
point decrease in the four-month intervention group. In 
regard to the IBS-C subgroups, there were decreases of 
8.8 and 2.8 points in the two-month and four-month in- 
tervention groups, respectively, but no change in the 
control group.  

3.3. The Relationship between Psychological 
Factors and IBS (Figure 4) 

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

3.4. Sleep Time, Defecation Habits, Dietary  
Habits and Contents of Meals (Table 2) 

In the two-month intervention group, time of sleep be- 
came irregular after the intervention (p = 0.01), since the 
awakening time (p < 0.01) and bedtime (p < 0.01) be- 
came irregular after the intervention. In the four-month 
intervention group, the percentage of students using 
laxatives decreased 17.2 percentage points after the in- 
tervention (p = 0.01), although there were just 8.8 point 
and 5.9 point decreases in the control group and the two- 
month intervention group, respectively. 

The percent of students taking meals regularly de- 
creased after the intervention in the control group and the 
four-month intervention group. In both of the interven- 
tion groups, the percent of students having three dishes at 
breakfast increased after the intervention. On the other 
hand, students having three dishes at lunch decreased 
significantly after intervention in the four-month inter- 
vention group (p = 0.01). 
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Figure 1. Flow chart of this study. 
 

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

 

 
Control 
group 

Intervention group 
(2 months) 

Intervention group 
(4 months) 

p1

 n = 34 n = 34 n = 35  

Age 18.3 ± 0.6 18.9 ± 1.5 18.5 ± 1.5 0.09

Height (cm) 158.3 ± 4.4 158.7 ± 6.4 157.6 ± 5.1 0.72

Weight (kg) 51.6 ± 6.0 50.6 ± 5.7 51.1 ± 5.5 0.79

BMI 20.6 ± 2.5 20.3 ± 1.9 20.6 ± 2.3 0.97

Data are presented as mean ± SD Figure 2. The prevalence of IBS in the intervention and the 
control groups IBS irritable bowel syndrome. n.s.: not signifi- 
cant. McNemar’s test. B MI: weight (kg)/height (m)2; 1Kruskal Wallis’ test. 
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Table 2. Sleep time, defecation habits, dietary habits and contents of meals in the intervention and the control groups. 

 Control group Intervention group (2 months) Intervention group (4 months)

 before after p1 before after p1 before after p1

 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 (32.4)  6 (17.1) 9 (25.7)  

Bedtime     1.00     <0.01**     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 (48.6) 20 (57.1)  

Time of sleep     0.55     <0.01**     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 (14.7) 3 (8.8)  7 (20.0) 1 (2.9)  

Everyday 1 (2.9) 0 (0)  0 (0) 0 (0)  1 (2.9) 1 (2.9)  

Time of meal     0.16     0.16     0.01*

Regular 11 (32.4) 9 (26.5)  7 (20.6) 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 (14.3) 7 (20.0)  

Contents of breakfast     0.32     0.41     0.71

Three dishes 1 (2.9) 1 (2.9)  6 (17.6) 8 (23.5)  2 (5.7) 3 (8.6)  

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

No breakfast or only confectionaries 2 (5.9) 1 (2.9)  1 (2.9) 1 (2.9)  2 (5.7) 4 (11.4)  

Contents of lunch     0.66     0.26     0.01*

Three dishes 20 (58.8) 20 (58.8)  17 (50.0) 21 (61.8)  16 (45.7) 8 (22.9)  

One or two dishes 14 (41.2) 13 (38.2)  17 (50.0) 12 (35.3)  19 (54.3) 26 (74.3)  

No lunch or only confectionaries 0 (0) 1 (2.9)  0 (0) 1 (2.9)  0 (0) 1 (2.9)  

Contents of dinner     0.16     0.05     0.48

Three dishes 22 (64.7) 20 (58.8)  27 (79.4) 23 (67.6)  21 (60.0) 20 (57.1)  

One or two dishes 12 (35.3) 14 (41.2)  7 (20.6) 11 (32.4)  13 (37.1) 13 (37.1)  

No dinner or only confectionaries 0 (0) 0 (0)  0 (0) 0 (0)  1 (2.9) 2 (5.7)  

Data are presented as the number of cases (%) 

*p < 0.05, **p < 0.01;
 1McNemar's test (for two categories) or Wilcoxon’s signed-rank test (for three or more categories). 

 
3.5. QOL Related to Gastrointestinal Symptoms 

(Table 3) 

In the four-month intervention group, the QOL points 
related to all gastrointestinal disorders decreased after the  

intervention. Especially, the points for acid reflux (p = 
0.01), abdominal pains (p = 0.01) and dyspepsia (p < 
0.01) decreased significantly after the intervention. Due 
to these subscales, the average points decreased 0.3 

oints (p < 0.01) in the four-month intervention group. p   
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Table 3. QOL related to gastrointestinal symptoms in the intervention and the control groups. 

 Control group Intervention group (2 months) Intervention group (4 months)

 before after p1 before after p1 before after p1 

 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 1.3 ± 0.5 1.3 ± 0.6 0.72 1.6 ± 0.7 1.3 ± 0.6 0.01*

Abdominal pains 1.7 ± 1.0 1.6 ± 0.7 0.41 1.6 ± 0.8 1.7 ± 0.8 0.83 2.0 ± 0.9 1.6 ± 0.7 0.01*

Dyspepsia 1.9 ± 0.8 1.8 ± 0.6 0.27 2.2 ± 1.1 2.1 ± 0.9 0.27 2.1 ± 0.8 1.7 ± 0.6 <0.01**

Diarrhea 1.8 ± 1.1 1.6 ± 1.0 0.10 1.7 ± 1.0 1.7 ± 0.8 0.34 1.9 ± 1.3 1.7 ± 1.1 0.21 

Constipation 2.0 ± 1.1 1.9 ± 1.1 0.39 2.0 ± 1.1 2.1 ± 1.2 0.83 2.2 ± 1.2 2.1 ± 1.1 0.59 

QOL related to gaestrinintestinal symptoms 1.8 ± 0.7 1.6 ± 0.5 0.05 1.8 ± 0.6 1.8 ± 0.6 0.84 2.0 ± 0.7 1.7 ± 0.7 <0.01**

Data are presented as mean ± SD 

*p < 0.05, **p < 0.01; 1Wilcoxon’s signed-rank test. 

 

 

Figure 3. The prevalence of IBS subgroups in the intervention 
and the control groups IBS-D diarrhea predominant IBS, IBS-C 
constipation predominant IBS, IBS-A alteration type IBS. All 
comparisons were n.s. (not significant). McNemar’s test. 
 

 

Figure 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. Wil- 
coxon’s signed-rank test. 

4. DISCUSSION 

The characteristics of this study were as follows. First, 
this study was a school-based study, and not only stu- 
dents with IBS, but also ones without IBS participated in 
the study. Furthermore, the contents of intervention were 
self-monitoring and group work activities focused on 
lifestyle. Some studies [32-35] investigated the effects of 
self-monitoring focused on the emotions and feelings of 
the subjects, but we intervened in the lifestyles of the 
subjects using the self-monitoring method because we 
revealed a relationship between disordered lifestyles and 
IBS in our previous studies [6,7]. This study was the first 
to investigate the effects of lifestyle self-monitoring on 
the symptoms of IBS. In addition, we observed not only 
changes in the symptoms and QOL, but also changes in 
the lifestyles of the subjects after the intervention.  

In this study, the prevalence of IBS decreased after the 
intervention in all groups, but there was no statistically 
significant difference between the intervention groups 
and the control group. Especially, the prevalence of the 
IBS-C subgroup decreased after the intervention in both 
of the intervention groups, but not in the control group. 

In regard to the psychological factors, the anxiety 
scores decreased significantly in both of the intervention 
groups. This result showed the effectiveness of self- 
monitoring and group work for the relief of anxiety. 
Sugaya et al. [35] reported that severe anxiety sensitivity 
in individuals with IBS was related to their symptom- 
related cognition, and the altered cognition increased an- 
xiety. We assume that anxiety comes from their cogni- 
tions and the way of thinking of themselves.  

In regard to lifestyle, the meal, sleep, and defecation 
times became more irregular after the intervention in all 
of the groups. The reason for this might be because this 
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study was conducted with first-year college students as 
the subjects. When the subjects were high school stu- 
dents, they regularly spent time studying for their college 
entrance examinations, but their lifestyles changed after 
entering college. At college, they can choose the classes 
they take by themselves, and most of the subjects worked 
part-time after classes. Their meal, sleeping, and defeca- 
tion times tended to be very irregular along with these 
changes in lifestyle. The number of students who took 
three dishes at lunch decreased significantly after the 
intervention in the four-month intervention group. The 
number of students who took three dishes at dinner also 
decreased after the intervention in all of the groups. The 
reason for this is because most of the students started to 
live alone and cook by themselves. On the other hand, 
the contents of breakfast improved after the intervention 
in both of the intervention groups. This means that they 
recognized the importance of breakfast and were more 
aware of that importance due to the self-monitoring and 
the group work activities. The frequency of using laxa- 
tives decreased significantly in the four-month interven- 
tion group. 

The QOL points related to gastrointestinal symptoms 
decreased 0.4 points after the intervention in the four- 
month intervention group. This depended on three items, 
acid reflux, abdominal pain and dyspepsia. 

Previous studies [33,34] conducted psychoeducation 
for patients with IBS, showing a direct effect on global 
IBS symptom improvement and improvement in QOL, 
independent of its effects on distress [34]. In our study, 
there was an improvement of QOL related to gastrointes- 
tinal symptoms, but not any significant reduction of the 
IBS prevalence. Moss-Morris et al. [36] showed that 
symptomatic relief due to self-management was observ- 
ed after an intervention and that the relief continued until 
six months later. They also reported that a clinically sig-
nificant change in the IBS severance score was ob- 
served six months later. Kennedy et al. [24] also reported 
that the effect of cognitive behavioral therapy in addition 
to the intake of mebeverine continued until six month 
later. These studies showed the possibility that the effects 
of self-management continued for a while after the in- 
tervention or that it became visible some months after the 
intervention.  

This study was limited for the following reasons. First, 
the persons who conducted this study were not special- 
ists in self-monitoring. Second, we didn’t compare self- 
monitoring with other therapeutic approaches in this 
study. Third, the subjects of this study also included stu- 
dents who did not have any IBS symptoms. As a whole, 
there were only 28 students identified with IBS versus 75 
students without before intervention. The more severe 
symptoms of IBS are, the more rapidly the effects of 
improvement surface [37]. Considering the fact, it was 

difficult to obtain a rapid response to the self-monitoring 
in this school-based study. Forth, we didn’t follow up on 
the subjects until some time after the intervention. And 
lastly, this study was conducted with first-grade college 
students as the subjects in spring. The intervention period 
was during a time when the lifestyle of students under- 
went a lot of changes.  

This study might be regarded as an exploratory re- 
search since the number of subjects was adjusted ac- 
cording to the number of classes and there were several 
primary outcome measures (Rome II, HADS and GSRS). 
These limitations must be considered in our future re- 
search. Future research should also include long-term 
follow-up studies of IBS patients treated with self-moni- 
toring, and it might be more appropriate if the subjects 
were second or third year students.  

Overall, this study showed that lifestyle self-moni- 
toring intervention for two or four months didn’t reduce 
the prevalence of the IBS significantly, but related to 
gastrointestinal symptoms, it did decrease anxiety and 
improved QOL. 
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ABBREVIATIONS 

BMI, body mass index;  
HADS, the hospital anxiety and depression scale;  
HAD-A, a subscale for anxiety;  
HAD-D, a subscale for depression;  
GSRS, the Gastrointestinal Symptom Rating Scale;  
QOL, quality of life; IBS, irritable bowel syndrome;  
IBS-A, the alteration type IBS;  
IBS-C, the constipation-predominant IBS;  
IBS-D, the diarrhea-predominant IBS;  
SD, standard deviation. 
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