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INFLUENCE OF ORGANIZED SPORT ACTIVITY ON STRESS RESPONSE
AND MENTAL HEALTH IN ADOLESCENTS: A 15-MONTH
COHORT STUDY IN HIGH SCHOOL STUDENTS

Toshiya Nagamatsu, Kazuhiro Suzukawa, Yuko Kai, Yasuo Suyama,
Isao Matsubara, Takayori Ueki, Hirokazu Osanai, Eisuke Ochi,
Kenta Wakamatsu, and Kenta Aoyama

SUMMARY

The present study investigated the influence of sport activities over 15 months on the mental health of adolescents.
Stress response and Profile of Mood States (POMS) in response to sport activities were examined among first-year
boys attending high school in Fukuoka. At baseline, students were assigned to the Non-Activity group (NA: n=301)
or the Sport Activity group (SA: n=252), depending on whether they participated in extracurricular sports activities.
Variables were assessed at baseline and at 15 months. At baseline, secretory immunoglobulin A (S-IgA) levels were
significantly lower in the SA group than in the NA group. Significant interaction with two factors (group and time
progress) was shown for S-IgA. S-IgA increased in both the NA group and the SA group. There was a greater degree
of change in the SA group than in the NA group. Anger-hostility and confusion scores on the POMS were
significantly lower in the SA group than in the NA group at baseline. Vigor scores in the SA group were significantly
higher than in the NA group at baseline. Significant interactions were shown in depression and fatigue. Depression
scores increased over time in both groups, but the degree of change was less in the SA group than in the NA group.
Fatigue increased in the NA group and decreased in the SA group.

The present results suggest that organized sport activities contribute to the reduction of chronic stress response,
as assessed by S-IgA levels, and are effective in promoting improvements in mental health in adolescents.
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Figure 1. Flowchart of subjects throughout the study.
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Table 1. Subject characteristics at baseline.

Non-Activity group Sport Activity group
Variables
n Mean SD n Mean SD
Age (years) 301 15.2 0.4 252 153 0.4
Height (cm) 292 169.2 5.7 248 169.8 6.1
Body weight (kg) 292 60.2 11.5 248 61.8 9.2

F#2. R=ATA Y BIOITAO—=T v TOHRAREIC B2 IFGE T L EH) - AR— VBT S-IgA BLU POMS £ 1H4
Table 2. Mean secretory immunoglobulin A (S-IgA) values and scores on the Profile of Mood States (POMS) at baseline and follow-up

in each group.

Baseline Follow-up GLM-RM
Variables Group n Group Time progress ~ Interaction
Mean SD Mean SD
P value P value P value
NA 275 61.3 33.9 65.0 343
S-TgA (ug/ml) ]* 0.037 0.832 0.040
SA 235 53.6 22.3 62.2 314
POMS scores
. . NA 295 7.4 42 7.7 4.1
Tension - Anxiety 0.039 0.038 0.485
SA 247 6.9 4.1 7.0 4.1
. NA 288 49 3.7 5.7 3.9
Depression 0.177 0.506 0.039
SA 244 4.8 3.7 5.0 3.6
. NA 297 5.8 42 59 43
Anger - Hostility ]* 0.045 0.328 0.247
SA 249 4.9 3.8 5.5 4.0
. NA 288 7.7 4.1 7.9 4.0
Vigor E 0.005 0.466 0.673
SA 244 8.6 43 8.9 4.5
. NA 295 9.8 4.5 10.5 4.9
Fatigue 0.084 0.025 0.032
SA 241 9.6 5.0 9.4 4.7
. NA 298 8.0 3.6 7.9 3.5
Confusion ]** <0.001 0.387 0.418
SA 245 6.7 33 6.9 3.4

NA; Non-Activity group, SA; Sport Activity group, GLM-RM; General Liner Model-Repeated Measurement.
Significant difference between NA and SA at baseline: * P<0.05, ** P<0.01.
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EFFECTS OF A LOW INTENSITY AND HIGH FREQUENCY
PHYSICAL EXERCISE PROGRAM ON SLEEP IN FEMALE
ELDERLY PEOPLE WITH SLEEP COMPLAINTS
— RANDOMIZED CONTROLLED TRIAL —

Yoshinori Kitabatake, Masahiro Aoki, Atsushi Sugimoto,
and Toshiya Nagamatsu

SUMMARY

We developed a program to improve sleep using low intensity and high frequency physical exercise for female
elderly people with mild to moderate sleep complaints. This study examined the effect of this program on sleep
patterns using a randomized controlled trial (RCT). We distributed information about our study to members of
three different senior citizen groups. Thirty-one people who read and understood the nature of our study applied to
participate in our study. These subjects were randomly assigned to either the intervention (physical exercise)
group or the control group. Based upon the characteristics of the subjects (elderly, able to perform safe exercises,
able to withstand the burden of performing physical exercise), the exercise program consisted of a low intensity
and high frequency regimen (a walk for 20 minutes in the daytime and stretching exercises for 10 minutes before
bedtime) . The intervention period lasted 4 weeks. A seminar was held every week (60 minutes per seminar). The
subjects were encouraged to perform physical exercise at home everyday. The control group was instructed to
continue their normal daily routines for the duration of the observation period. Sleep/wake assessments were
evaluated using an activity measurement apparatus (Actiwatch) during the 1-week pre- and post-intervention
period and using a questionnaire known as the Pittsburgh Sleep Quality Index (PSQI).

The results were as follows:

1) The rate of completion with this program was 100% in the intervention group, while the average attendance
rate at the seminars was 98.3% in the intervention group. The average compliance rate for the stretching
exercise and the walk was 92.1% and 82.1%, respectively.

2) In the intervention group, the wake after sleep onset showed a significant decrease during the intervention
period (P<0.01). In the control group, the wake after sleep onset showed no significant decrease during the

1) BHEE A A% IS A G R 1 20T e T Physical Fitness Research Institute, Meiji Yasuda Life Foundation of Health and Welfare, Tokyo, Japan.
2) JNET PR TR FIAL A LIRS ) /N E) 77— 3 Bl Department of Rehabilitation, Hachiohji Health Cooperative Shiroyama Hospital, Tokyo, Japan.
3) EHSRF RGO A B R P e Tokyo Metropolitan University Graduate School of Human Health Sciences, Tokyo, Japan.
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observation period. The change in wake after sleep onset exhibited significant difference between the two

groups (P<0.05).

3) In the intervention group, the PSQI global score showed a significant decrease during the intervention period

(P<0.05). In the control group, the PSQI global score showed no significant decrease during the observation

period. The change in the PSQI global score showed a significant difference between the two groups

(P<0.01).

These results suggested that this intervention program was effective for improving sleep patterns in subjects

with mild to moderate sleep complaints.

Key words: physical exercise program, sleep, intervention, elderly people.
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1. A MLy Sk
Figure 1. Stretching Exercise.

-

+Straighten your posture
*Hold your head high
+Shoulders back

+Chest expanded

Walk Lively! (Feelings are important!) /22

+Increase the length of your stride
+Swing your arms in rhythm with a spring in your step
<Land on heel-Walk heal to toe-Don’t scuff your feet!
=Feel the ground under your feet
=>Kick off firmly from the tiptoe

Attention you: Don't need to walk fast!

K Be conscious of enlarging your walking movement, j

K2 Da—Frr77urs7n
Figure 2. Walking program.
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| Eligibility n =31 |

’ Random assignment ‘

Intervention Control
group group
n=15 n=16

Lost to follow-up (n=3) :
""" >| Personal reason (n=1)
Missing value (deficit data) (n=2)

Analyzed Analyzed
n=15 n=13

3. MRFBOFNE N

Figure 3. Participant flow and distribution of subjects in this study.
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Table 1. Physical and sleep characteristics of subjects at the baseline in each group.

Intervention group (n=15) Control group (n=13)
Age (years) 705 £ 3.2 70.6 = 2.8
Height (cm) 152.1 £ 3.8 150.8 = 4.5
Weight (kg) 55.6 = 6.0 533+ 74
BMI (kg/m’) 240 = 2.4 234+ 25
Systolic blood pressure (mmHg) 1349 * 154 130.8 = 12.3
Diastolic blood pressure (mmHg) 77.8 £ 16.8 76.5 £ 10.7
Sleep latency (minutes) 68 £ 45 84 £ 6.8
Wake after sleep onset (minutes) 457 £ 132 46.8 = 22.0
PSQI (points) 58+ 33 72 % 34
Sleep efficiency (%) 864 £ 39 85.1 £ 438
Sleep time (minutes) 376.1 = 55.4 370.4 = 60.3

Means = SD (Standard deviation).
PSQI; Pittsburgh Sleep Quality Index.

F 2. MATRICBUT 5 HEIROTEEE DO Z AL O FER ik

Table 2. The change in each measured value of the sleep index during the intervention period in each group.

Intervention group (n=15) Control group (n=13)
defference (F value) defference
Sleep latency (minutes) 0.5 = 5.0 (0.15) -04 % 79
Wake after sleep onset (minutes) -63% 70 (6.1)7 38 £ 152
PSQU(poines) o Zlex 242t 05= Ll
Sleep efficiency (%) 04+ 20 (0.81) -05* 50
Sleep time (minutes) —14.8 = 41.0 (0.24) —55 * 488
Means * SD (Standard deviation).
PSQI; Pittsburgh Sleep Quality Index.
" P<0.05, "' : P<0.01. Intervention group vs. control group.

Analysis for covariance (Covariate: Age, Initial value).
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Table 1. Contents and theme of a parent-child exercise program.
Stage No of class Date Time Place Theme
First stage 1 11/22 10:00 ~ 11:00 room Play with my Mom and Dad!
2 11/29 9:00 ~ 10:00 playground Let's play outside!
Learning PC- . .
3 12/13 10:00 ~ 11:00 room Ball play
play program
4 12/20 10:00 ~ 11:00 room Play with my Mom
Second stage 5 1/10 10:00 ~ 11:00 room Play at the New Year holidays
6 117 10:00 ~ 11:00 room PC exercises
Experiencing . .
] 7 1/24 10:00 ~ 11:00 room Mat play
PC-play in room
8 1/31 10:00 ~ 11:00 room Play with my Dad
Third stage 9 2/7 10:00 ~ 11:00 playground Play tag
10 2/14 10:00 ~ 11:00 playground  Run, run, run
Experienci
rperiencing 11 2/21 10:00 ~ 11:00 playground Rope play
outdoor PC-play
12 3/14 10:00 ~ 11:00 room Let's play together!

PC; parent-child.
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Table 2. Parent-rated SDQ scores before intervention.

No Subscales / Items clinical range / raw score (%)
Emotional Symptoms Scale (>4) 10%

3 Often complains of headaches, stomach-aches or sickness 5%

8 Many worries or often seems worried 5%
13 Often unhappy, depressed or tearful 10%
16 Nervous or clingy in new situations, easily loses confidence 5%
24 Many fears, easily scared 25%

Conduct Problems Scale (>4) 0%

5 Often loses temper 20%

7 ¥ Generally well behaved, usually does what adults request 25%
12 Often fights with other children or bullies them 0%
18 Often lies or cheats 0%
22 Steals from home, school or elsewhere 0%

Hyperactivity Scale (>6) 15%

2 Restless, overactive, cannot stay still for long 25%
10  Constantly fidgeting or squirming 10%
15 Easily distracted, concentration wanders 20%
21 ™ Thinks things out before acting 20%
25 ¥ Good attention span, sees chores or homework through to the end 20%

Peer Problems Scale (>4) 5%

6 Rather solitary, prefers to play alone 5%
11 *Has at least one good friend 5%
14 Generally liked by other children 0%
19 Picked on or bullied by other children 0%
23 Gets along better with adults than with other children 5%

Prosocial Scale (<5) 15%

1 Considerate of other people's feelings 10%
Shares readily with other children, for example toys, treats, pencils 15%
Helpful if someone is hurt, upset or feeling ill 15%

17 Kind to younger children 5%
20 Often offers to help others (parents, teachers, other children) 10%

* inverse item.
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Table 3. Participants’ means and gender effects for parent-rated SDQ scores

before intervention.

Boys Girls Gender effects

(n=11) (n=9) (two-tailed) *
Total difficulties score 10.6 (3.7) 2(2.8) 0.32
Emotional symptoms 5(1.8) 7(1.8) 0.26
Conduct problems 7 (1.1) 1(1.7) 0.44
Hyperactivity/inattention 4(2.5) 8(24) 0.28
Peer problem 0(1.6) .7(0.7) 0.04
Prosocial behavior 0(2.3) .8(2.0) 0.51

* P value for Mann-Whitney U-test.

3 4.

I AR O BRAEFREE SDQ frri D22t

Table 4. Changes in parent-rated SDQ scores before and after intervention.

Change * 7 Intervention effects
+ 0 - (two-tailed)”
Total difficulties score 10 2 8 — 1.06 0.29
Emotional symptoms 10 5 5 - 1.32 0.19
Conduct problems 7 8 5 - 0.28 0.78
Hyperactivity/inattention 9 6 5 - 0.96 0.33
Peer problem 3 10 7 - 1.10 0.27
Prosocial behavior 7 4 9 - 0.26 0.79

* + positive change, 0 no change, - negative change.

’P value for Wilcoxon's signed rank test.
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