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The effects of low-frequency aerobic exercise training

on psychological well-being

Yuichi Nakahara-Gondoh, Toshihiko Fujimoto, Hiroomi Sensui,
and Toshiya Nagamatsu

SUMMARY

Aim: Many studies have reported that aerobic exercise is effective in improving psychological well-being.
However, there is little knowledge about whether it is effective at a low-frequency of one or two times a
week. The purpose of this study was to examine the effects of low-frequency aerobic exercise training on
psychological well-being in young adults using a mental health questionnaire.

Methods: University students who did not regularly exercise participated in the present study (training
group: n=18, control group: n=16). The training group performed aerobic exercise training at a low-
frequency (total of 30 times, once a week or more), while the control group performed no exercise.
Estimated \./Oz,m, body weight and psychological well-being were measured before and after the aerobic
exercise training period.

Results: VOZmax and body weight did not significantly change after aerobic exercise training. Compared
with the control group, however, the training group exhibited a significant improvement in psychological
well-being after the aerobic exercise training period.

Conclusion: These findings suggest the possibility that even low-frequency aerobic exercise training is

effective for improving psychological well-being.
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Table 1. Physical characteristics of participants.

Training group (n=18)

Control group (n=16)

Pre Post Pre Post
Age (yr) 197 %13 20.6 = 1.4
Height (cm) 166.0 = 8.5 164.9 = 6.7
Weight (kg) 57.7+8.8 57.1%79 59.9%9.1 60.2 9.3
VO, (ml/kg/min) 400+10.1 41.9%107 405+47 40.6 5.8

Values are means = SD.
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Table 2. Comparison of mental health questionnaire scores before and after the exercise training period.

Training group (n = 18)

Control group (n=16)

Comparison

Pre Post Pre Post (A Post — Pre)
Identity 263+ 42 20.1+3.9 27.6+56 27759 P=0.025
CES-D 17.5+74 13494 164+ 11.6 14495 P=0.403
Self-Acceptance 1102164  1164+17.5 1164223 1161 £21.9 P=0.107
Physical 24159 248+53 248+59 25.1%64 P=0.849
Mental 45.6 + 8.7 48985 48.8 + 10.4 471+ 108 P=0.042
Sub-
"7 gocial 24235 25737 259+ 44 259 %41 P=0.209
I
S Role-taken 103 %24 10.8 +32 10.6 + 3.3 11.1+32 P=10
Total 6116 6317 64+24 69+2.1 P=0.59%

Values are means + SD.

Comparison (4 Post — Pre) of each scale was compared between the training group and the control group.
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The relationship between aerobic capacity and gray
matter volume of anterior insular cortex and

mental health in healthy young adults

Hiroomi Sensui, Yuichi Nakahara-Gondoh, Toshiya Nagamatsu,
and Toshihiko Fujimoto

SUMMARY

Previously, we reported the possibility that aerobic exercise training preserve the gray matter volume of
anterior insular cortex (AIC) even in healthy young adult. Because aerobic exercise training simultane-
ously improved mental health, we hypothesized that psychological benefit of exercise was associated with
AIC, which is considered to yield subjective feelings by integrating sensory input from the body. In the
present study, we examined the correlation analysis between aerobic capacity and regional brain gray mat-
ter volume to examine the relationship between exercise and AIC. In addition, the relationship between
gray matter volume of AIC and indices of mental health were also examined.

Right handed university students (80 males and 21 females) were participated in the present study. Af-
ter the acquisition of high resolution T1 MRI image, subjects completed self-reported questionnaires mea-
suring mental health (generalized self-efficacy, self-acceptance, subjective happiness and development of
identity) . Then, VOZ,W was estimated using an incremental submaximal exercise test on a cycle ergometer.
The relationship between regional gray matter volume and VOzmax was analyzed using optimized voxel-
based morphometry (VBM) technique. If the significantly correlated cluster was observed in AIC, the re-
lationship between the cluster value and indices of mental health were examined.

The VBM analysis showed significant correlation between VOzmax and regional gray matter volume of
left AIC (positive correlation) and striate cortex (negative correlation) . The gray matter volume of left
AIC was also correlated with indices of mental health (positive correlation with self-acceptance of physical
area and subjective happiness) .

The results of this study suggest that exercise influences the AIC structure, which may be associated with
psychological benefit of exercise.

Key words: maximal oxygen uptake, insula, voxel-based morphometry, psychological well-being.
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Welfare, Tokyo, Japan.
2) WL RFESHFHRAMEAE L > ¥ — Center for the Advancement of Higher Education, Tohoku University, Sendai, Japan.
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Table 1. The correlates between \./OZmaX and regional gray matter volume in the brain.

Side  Cluster size MNI coordinate Z-score

positive correlation

AIC L 2535 x=—47,y=16,z= —9 4.68
negative correlation
MOG / SOG R 2123 x=28,y=-92,z=15 4.60

AIC; anterior insular cortex, MOG; middle occipital gyrus, SOG; superior occipital

gyrus, L: left hemisphere, R: right hemisphere. The cluster size is the number of

voxel (voxel size =1 X 1 X 1 mm). Voxel threshold: P < 0.001, uncorrected. Cluster

threshold: P < 0.05, FWE correction.

110

70 +

50 -

SD Score of VOamax

Adjusted cluster response

1. A VO, & IEOHBIBEATD SR B B O, B HME#EN L EMEBBEED 7 7 A
—fii OKEERICHY) & OBk

Figure 1. A: The cluster [x y z= —47 16 — 9] of anterior insular cortex positively correlated with \./Oz,m,X was super-
imposed on normalized brain image. a: sagital view, b: coronal view, c: transverse view. B: The relationship between
the adjusted VBM response value of left anterior insular cluster and the standard deviation scores of \'/Oz,mx. r=0.42,
P <0.001.
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Figure 2. The relationship between the adjusted VBM response value of left anterior insular cluster and the score of

mental health scales.

A: physical self-acceptance (r=0.20, P =0.041), B: subjective happiness (r =0.22, P =0.028).
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Relationship between mental health, sleep,
and physical activity in workers
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Ken Uchida, and Yasuo Suyama
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Table 1. Characteristics of participants.

LTWwab &L % 2 BRMEIR E N7z,

Z %

Valiables n mean SD j{j‘%%ﬁ[@% 8 #1X BMI 2% %’i@ LRXRVIZHD ,
Gender 70 KEDFEBWZ TH o722 L2 b, REFOMRHE
Male 14 TR 5 MR LAV ICh 522 b ok
F
emale 56 HbND.
Age (years) 70 48.4 9.3 B
01 y K6 fAICBIL T, JEAFrseY C i oA Kb
40—49 2 EEFMITEHy b TRL Vb ERIZRL VP E
50-359 25 LTwb, ¥/, HRIZBIF S LX)V o.LH
00~ ’ A L ABOA v b THRA Y M iE S KA Y
BMI 70 21.7 3.1 3) " -
. ) ERREINTVD, AEFOGHED ERRIZ10
Alcohol drinking 70
Daily 12 FA M THY, 5FAL VMU EOFHEIZITA
Sometimes 19 (25.4%) THolzo THOIEDND, NRHITA
No 39 YINANVADEEEAHBEIZIN TP o
Smoker 70 F2b DD, D450 1 BERTSADA L
Y 3 .
- o ARBELTWbOEBbR G,
0
<4 50 HHERHBEHRERRD AR Th o722 5,
5-10 17 RHTET NV OBEERIRFFSIN T DDEER
Sleep duration (min) 67  362.1 58.6 5h2
Rela):;ation due to sleep 723 XY Z AL R ERIRA BB RS 2 = & it
es
o " SHIELMSRTWSY, 4, K6 AR
Physical activity, defined 70 R & X BIRZ RO R h o 7248, IEROY & B
as walking: > 1 hour/day DY, MERTEITHEOEEIRFLN TS
Yes 32 LI D - RELANVEEL %% 2 AR SR
N 38
. Fro SOTEND, WHEDI I SO,
BMI; bod index. . - "
I BRI O R 2 S & b B IR % 73 C
FA REFMEEZ XS Z EPHETHLO0D
F2. AVINUNVA, IR, BATGE)O BRI BT B HR AT R
Table 2. Multiple regression analysis of mental health, sleep, and physical activity.
K6 Score
Valiables Standardised partial Variance inflation )
' ] P value Adjusted R* (P value)
regression coefficient factor
Gender (— Female) —0.045 0.713 1.097 0.101 (0.043)
Age —0.047 0.708 1.108
Sleep duration —0.135 0.281 1.108
Relaxation due to sleep (— no) 0.285 0.022 1.059
Physical activity, defined as walking : > 1 hour/day (—no) —0.242 0.046 1.018

Adjusted R*: Adjusted coefficient of determination.
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Association between TV viewing and HbA ¢
among Japanese female workers
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&

THETIE, EELRLI4 7254 VDOEALIC
PR, BERBEE PRI LT 5, BAEHE O
SERIEDRAY 12k B &, BREAR L b
HNIE80 AN, WEEZBETERVWALED
BHE2210F N EHEEZ N, HAOK 2EHIZO
3%, FIK 9 DR L KT % & 104E [ T840
TNBEMLTHY, BERW PRI AREA oK
ELRRETH D,

SARIGBY DD 0 WA TR 2350 L %
TV ERMLNTWEY, HIZ, BRIEHOH
4 P4 VTHBIN TV LHEERED LY
HIGE R DL FE I hb 53, HWAATE ORI A
BV L QBRIRRED Y A 7 12 b i sh
TWaY, BUATHOERIIIEET>TVRY
bOD, [HAB X VBICEIT S F 0 F—
BEA5 Mets W FOTRTORMBEITE ] 255

il

CEDPREENRTWAEY, EAATENE, FIHEM
Mz HWTT VEHERH 2 &2 iR e L TRGE
SNTE7, RIFHEIOBEMVATENE, BHRHBEDOMRZR
5, ST LORMERECZFHD S L& ARk
KoY Z LTSN ERT WS,
HARNZHCKAN & BT, BEORTDHHIR
WMEFRRET 5% &, BB IECYE D S,
Z2C, WH20HFED %5 THARD 5 b AR A
Buwve 4 5 ERRREME 350, MBATEMH
RN LT THBIIOWTO T — 7 EHHH
KHOLNTWS, LaL, HERARAZSSE L
S PERATEIOMFZEIE, RIS H L2 #ESY A
HBEDARTHY, BRI & IENATE) & OBFROR
R 725 220

Z 2 TAMgE TR, RENRENVATETH S T
VEBER R &, SO TH S HbAc &
DB 2 WA L7z,

1

=

A R WIS R A 2 SE PR ) R 240 e

2) AR BN WG IR A RN

3) AfRM A WG A JE N 7 = v 4 R B
Japan.

4) AARM BN W MR AR EN RS v 5 —

5) A LN WG HIZ A SE R AW - LA

Physical Fitness Research Institute, Meiji Yasuda Life Foundation of Health and Welfare,
Tokyo, Japan.

Office of Academic Affairs, Meiji Yasuda Life Foundation of Health and Welfare, Tokyo, Japan.
Wellness Development Office, Meiji Yasuda Life Foundation of Health and Welfare, Tokyo,

Shinjuku Medical Center, Meiji Yasuda Life Foundation of Health and Welfare, Tokyo, Japan.
Division of Planning & Public Relations, Meiji Yasuda Life Foundation of Health and

Welfare, Tokyo, Japan.



{#738%% BULLETIN OF THE PHYSICAL FITNESS RESEARCH INSTITUTE No.111

W H %

A. IRTY¥1>

AIfgei, EREZH7— 5 B X AR
2 7BETZE T %o

B. MREFEHLUHEFZE

HOCHRNIC TR & AFZEICHETH 3 2 BIKIC TR
T2ERMREGANERROMRE Lz, MG
BORRAIEREZ, 1) BREHERED LA ¥
2 YO, 2) iEiRpE L7225, FENEE
Lotz WEFESH 7T — &1, TR e W e W
POIF L7z HHEHDH B, STAZNH—D AR
Ny 7 Rii T20124E 4 H~ 7 HIZENEREZ I %2
Z Lizo TDHH 1 AD HbAc BIZAHDH -
727z, SN2, HitXiASE 12012
ENTHICR 2@ L Clidf LI L 720 B ATRT
LrEBRE, ARMNEEISIANTH 72, BES
77— & HRlGRASEOW J 3 E 5 o 725 Hixt 4
HIZ46NThH o720 B, BHERBITHLTHH
BT 7205, NBOD%droiziz0, 4t
%ﬂ%\i Dol =l R RES Y Al

=M *IEE

. ﬁ%ﬁ%n&lﬁf?’ 4

ﬂ—@)}ﬁax KBIALAM Ny 7OF7—405,
ZHWEOER (4E), HbAc i (%), Z2HEREIBE
i (mg/dl), BEXO®Y A MEHMZE (em) %I
L7z BT, AR EMAED DS body mass index
(BMI, kg/m*) Z8 M L7z AMFy 7 RoME
ORI, M X OV IR I O KR O A4 D
Mz, B, BFEAMF Y 7 ik HbAc
fifi 1 National Glycohemoglobin Standardization Pro-
gram (NGSP) i CTHiLENTWV5, BIRKHEE
DIEEY TIX, HbAc (NGSP) fiiA%6.0% Lk 172
L HERBOFHBEETERV] LLTWE,
ARIFFETIZZ DFEHTHET, HbAc 6.0 % A i
% Low-HbA,c & L, 6.0%LL L% Hi-HbAc & L7,

2. B

BRI E W TT L CHBERER, SRR,
B LR Z e Lize 7 L CRLERER (B
JH) &, AR ORBRREMICB TS TLE -

Y7+ -DVD &AM & Lz, thFiod
HHEKRHIZHTTHAEL, 1 Hb22) Ok
MaRM L7 BAEENS, B by AT B
M %% (International Physical Activity Questionnaire)
Long ver. ARG 2Tl L, haspmmpg
Yl o g kiGEh R (Mets - BE/0H) 25 L7z,
W IRE ] (Rg/H) 13 BRE IR R &R IR IR 2 & 55
L7z

D. #EtREMT

HRABEIIE O R t g, 77T BRI
XRREIZ & 5 T, HbA«c fH6.0% T4} 72 Low-
HbAc & Hi-HbA,c DFMEZ B L7z 7L ER
HEIF [ & HbA c fHOBREZ AT T 272012 T
VyOMBBREERENL . tEEL K% Hi-
HbA,c DB E L, MV EEZ T L CHLERH &
L7=a Y RA7 4 v 7 anMz4i -7z i, B
Wi, HRIGB OB EERT S22, i,
v XA MAPTE, SARNREY R S AR E L7z,
FRAT X, FEHEMNT Y 7 b SPSS Statistics ver.
21.0 for Windows" % fiv», fEEFENA BEAKME XSG
B 5 %0 A & L7z

E. RIEMECE

MNRFE, WZEHK, AN, AT HRIRE,

7= FIH, WFeRkZ LiCowCHTTHM %
=, FE Lt%‘@&.ﬂ*k’ﬁbﬂbto f e 5 e
7= B L UOHRAWETL, BAFEI R
WID THIE SNz,

S

SRR H DR OHPHIL30~60%TH Y, 30
% f826.1%, 40i%1832.6%, 50EfCEL 141.3% T
Hotzo V¥ (BEHERA) 13468 (83) K THo
2o 1 HOF VEHBERENIZ, 0~7.10FH D
PiCH b, F¥Hix22 (18) KR TH - 72
HbAc fli134.9~68% DHPHIZH D, FIiFs5.7
(0.4) % TdH o720 HbAc fliA6.0% ZBZTW5
FIX1IA (239%) TH o 720 Low-HbAc & Hi-
HbAc ZItE L2225 (1),
BMI, 7T A MEPHEE, BIOT L BRI
Hi-HbA,c A BICHEBHTH - 720 —F, BRI

22 ML M B At

21




22

GE8R) BARALMEHHFEICHITDHT UEIRER/EE HbAc DESE

HbAc (%)

1. HbAc DENIT X B3 EFHEE D K

Table 1. Comparison of the characteristic based on the difference in HbA,c.

Low-HbA c Hi-HbA ¢

6.0 % > 6.0 % < P value

(n=35) (n=11)
Age (year) 459 (82 496  (83) 0.204
HbAc (%) 55 (02 62 (02) <0.001
Fasting blood glucose (mg/dl) 96.5 (64) 105.1 (13.3) 0.006
BMI (kg/m?) 208  (25) 238 (1 42) 0.006
Waist circumference (cm) 74.1 (72) 84.1 (9.4) 0.001
TV viewing (h/day) 1.9 (15 3.1 (23) 0.040
MVPA (Mets h/week) 518 (55.8) 21.8  (17.8) 0.008
Hours of sleep (h/day) 62 (1.0) 58 (09 0.309
Current drinker (%) 40.0 36.4 1.000
Current smoker (%) 2.9 0.0 -
Family history of diabetes (%) 25.7 36.4 0.702

Mean (SD), excepted current drinker and smoker, and family history of diabetes.

BMI; body mass index, MVPA; moderate-to-vigorous physical activity.

F2. aIVRAF 4 v 7 EFEHHIC X B HbAc(6.0 % LA ) & 7 L &SI R o B4R
Table 2. Association between Hi-HbA ¢ (> 6.0 % ) and TV viewing by multivariable logistic

regression analysis.

B OR ( 95%cCI ) P value
TV viewing (h/day) 0.59 1.81 (1.02—-3.20) 0.043
Waist circumference (cm) 0.13 1.13 (1.01-1.27) 0.027
Age (year) 0.07 1.07 (0.96—1.20) 0.230
MVPA (Mets h/week) -0.03 0.97 (0.93-1.01) 0.166

95 % CI =95 % confidence interval.

MVPA; moderate-to-vigorous physical activity.

7.0

r=0.310
(P=0.036)

A
[\

0.0 T T T T T
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TV viewing (h/day)
1. 7 LV EHERH & HbA,c DA

Figure 1. Correlation between TV viewing and HbA c.
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