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Abstract

This study aimed at evaluating the effect of habitual exercise and the level of daily physical activity on executive

function (i.e. inhibitory control) and mental health status in youth adults. Twenty-four undergraduate- and graduate-

university students participated in this study. All of the subjects underwent evaluations of their mental health (The

General Health Questionnaire 28; GHQ28), inhibitory control (Stroop Color and Word Test), past- and current- exer-

cise habits, and daily physical activity levels (International Physical Activity Questionnaire Short Version). Current

habitual exercise and the level of low intensity physical activity were inversely correlated with score for GHQ28.

Past habitual exercise was inversely correlated with reaction time for incongruent trial of the Stroop Color and Word

Test. The level of vigorous physical activity was inversely correlated to the accuracy for incongruent trial. This study

demonstrates that the level of low intensity daily physical activity may improve inhibitory control and maintain the

optimal status of mental health, while the level of vigorous intensity physical activity might lead to an impairment of

inhibitory control in youth adults.
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Table 1 Characteristic of the study participants

N or Mean (SD) Range
N 24
Male/Female 14/10
Age (years old) 21.3(2.8) 18 — 32
Height (cm) 166.4 (8.5) 151.4 — 182.0
Weight (kg) 60.0 (7.1) 45.0 = 73.0
BMI (kg/m?) 21.7 (1.8) 18.0 — 24.5
Daily physical activity
Sedentary time 8.0 (3.7 2.0 —15.0
Walking (day/week) 4.6 (2.8) 00-7.0
Walking (hours/day) 0.9 (0.7 0.0-3.0
Walking (Ex/week) 18.1 (16.7) 0.0 —59.4
Moderate intensity (day/week) 1.4 (1.4) 0.0 -5.0
Moderate intensity (hours/day) 1.1(1.3) 0.0 -5.0
Moderate intensity (Ex/week) 10.1 (13.3) 0.0 — 40.0
Vigorous intensity (day/week) 1.2 (1.5) 0.0 -5.0
Vigorous intensity (hours/day) 0.9 (1.2) 0.0-3.0
Vigorous intensity (Ex/week) 16.8 (28.7) 0.0 —120.0
Total physical activity (Ex/week) 45.1 (47.6) 0.0 — 206.2
Past exercise habit
day/week 2.0 (1.9) 0.0 -6.0
hours/day 1.6 (1.4) 0.0-45
hours/week 4.8 (5.7) 0.0 - 18.0
Current exercise habit
day/week 1.4 (1.7) 0.0 -5.0
hours/day 1.0 (1.4) 0.0 -4.5
hours/week 3.2 (5.0) 0.0 - 18.0
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Table 2 Stroop Color and Word Test performance and score for General
Health Questionnaire 28 of the study participants

N or Mean (SD) Range

Stroop Color and Word Test
Control trial RT
Incongruent trial RT
Interference RT
Control trial accuracy
Incongruent trial accuracy
Interference accuracy

General Health Questionnaire 28
Somatic symptoms
Anxiety insomnia
Social dysfunction
Depression
Total score

338.13 — 668.24
337.38 — 782.99
—104.63 — 318.27

532.79 (80.05)
553.41 (116.52)
20.61 (100.08)

93.75 (5.21) 79.69 — 100.00
96.22 (3.16) 85.94 —100.00
— 247 (5.07) —14.06 — 9.38
22 0-5
1D 0-4
1) 0-3
0 0-5
5@ 0-13

Table 3

Intercorrelations between General Health Questionnaire 28 and Stroop Color and Word Test performance

Stroop Color and Word Test

Reaction time Accuracy
Control ~ Incongruent Interference Control  Incongruent Interference
General Health Questionnaire 28
Somatic symptoms .042 104 142 -.116 279 -.178
Anxiety insomnia .084 .303 .356 105 .286 .013
Social dysfunction .022 .051 217 .353 281 .262
Depression 129 314 338 .092 162 136
Total score .086 213 .302 132 .339 .054
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Table 4 Multiple regressions predicting score for General Health Questionnaire 28

B SE T B

p-value Adjust R 2

General Health Questionnaire 28
Somatic symptoms -

Anxiety insomnia Constant
Walking (Ex/week)
Social dysfunction Constant

1417 0.229 6.181
-0.034 0011 -3187  —.457 .004 73
1.000  0.192 5.199

Current exercise habit (day/week) — 0.295 0.092 —3.194 —.476 .004 192%*

Depression -
Total score Constant
Walking (hours/day)

4.792 0.714 6.713
—2.234 0.834  —2.680 —.428 014 .146*

Note: ** p< 0.01, * p< 0.05

Table 5 Multiple regressions predicting Stroop Color and Word Test performance

B SE T B p-value Adjust R ?
Stroop Color and Word Test

Control trial RT -
Incongruent trial RT Constant 553.405 17.928  30.868

Depression 46.230  17.003 2.719 A37 013

Past exercise habit (day/week) — — 31.745 15.060 — 2.108 -.515 .047 404%*
Interference RT Constant 20.610 16.691 1.235

Vigorous intensity (day/week) 33.359 15.700 2.125 501 .046

Past exercise habit (day/week) — — 35.706 10.953 — 3.260 -.675 .004 .364*
Control trial accuracy -
Incongruent trial accuracy Constant 96.224 0573  167.807

Current exercise habit (day/week) —0.964  0.445 — 2.167 —.524 .041 .242%
Interference accuracy -

Note: ** p< 0.01, * p< 0.05
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Intercorrelations between exercise habit, daily physical activity,

and score for General Health Questionnaire 28

Somatic symptoms Anxiety insomnia  Social dysfunction  Depression Total score
Daily physical activity ~ Sedentary time —.042 .050 464 * 179 170
Walking (day/week) .027 - .227 - .184 - .337 -.191
Walking (hours/day) - 127 - 419 * - .327 - .388 - .349
Walking (Ex/week) - .110 - .405 * - .234 — 421 * - .314
Moderate intensity (day/week) - .036 —.245 - .234 - .168 —.201
Moderate intensity (hours/day) 113 .046 - .321 - .032 - .046
Moderate intensity (Ex/week) .005 - .063 - .366 - .097 - .156
Vigorous intensity (day/week) - .101 .075 - .175 .204 —.055
Vigorous intensity (hours/day) = .070 .098 - .224 197 -.024
Vigorous intensity (Ex/week) - .086 .071 — .248 181 - .049
Total physical activity (Ex/week)  — .133 - .161 - .302 - .069 - .187
Past exercise habit day/week 102 - .156 - .174 .001 - .049
hours/day .082 =177 - .317 - .031 —-.101
hours/week 120 - .123 - .232 .029 - .034
Current exercise habit ~ day/week - .109 - .254 — 454 * .019 - .241
hours/day - .141 - .273 — 445 * - .051 — .258
hours/week — .118 — .248 - .460 * —.020 — .241

Note: * p< 0.05
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Supplementary Table 2

Intercorrelations between daily physical activity, exercise habit,

and Stroop Color and Word Test performance

Stroop Color and Word Test

Reaction time Accuracy
Control  Incongruent Interference Control  Incongruent Interference
Daily physical activity ~Sedentary time —-.110 -413*%  —-.201 .046 —-.062 .068
Walking (day/week) —.263 —-.196 —.065 .043 —-.192 130
Walking (hours/day) -.116 -416*% =519 ** —.167 -.396 .025
Walking (Ex/week) —.226 —.358 -.331 —.148 —.356 .041
Moderate intensity (day/week) —.116 —.263 =.277 -.307 —-.025 -.333
Moderate intensity (hours/day) — —.048 —.233 -.303 -.510 * .053 —.545 **
Moderate intensity (Ex/week) — —.105 —.268 -.300 —.481 * —-.020 —-.514*
Vigorous intensity (day/week) -.274 —-.070 .016 -.157 —.285 —.062
Vigorous intensity (hours/day) — —.054 -.121 —.164 -.138 -.191 —-.101
Vigorous intensity (Ex/week) -.135 —-.150 —-.145 -.175 —.253 -.115
Total physical activity (Ex/week) —.154 —.260 —.297 —-.259 —.286 -.121
Past exercise habit day/week —.102 —A482 %  —.492 % —-.149 —-.161 -.154
hours/day .041 —.336 —=.370 -.074 012 -.111
hours/week .024 —-.343 —-.384 —.064 —.006 —-.102
Current exercise habit day/week -.317 —.285 —.247 —.287 —.526 ** .037
hours/day —.244 —.261 —.205 -.125 -.320 .053
hours/week —.276 —.281 —.227 -.197 =420 * .046

Note: ** p< 0.01, * p< 0.05
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