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PHYSICALACTIVITY AND COGNITIVE FUNCTION IN OLDER
JAPANESE ADULTS: THE PROSPECTIVE STUDY

Akitomo Yasunaga and Ken Kimura

SUMMARY

The purpose of the present study was to examine associations between the quantity and quality of habitual
physical activity and cognitive function in older people. Participants included 29 males (mean age, 73 years)
and 42 females (mean age, 69 years) who were free-living healthy Japanese adults. We measured accelerometer
step counts and their metabolic equivalents (METs) for 4 weeks. At the end of the 4 weeks and after 6 months,
cognitive function was assessed with the Mini Mental State Examination (MMSE) , Benton Visual Retention Test,
and Task-switch reaction time test. Physical activity was divided according to the month-averaged daily step count
(<7500, 7500-9999, and = 10000 steps/day) and the month-averaged daily duration of activity (moderate-activity
duration <30.0 and =30.0 min/day). In a longitudinal analysis, cognitive function assessed by Benton Visual
Retention Test scores was poorer in the lowest step-count group (<7500 steps/day). Similarly, a longitudinal
analysis showed that Task-switch reaction time test scores of participants undertaking moderate-activity (=30.0
min/day) were significantly better compared with individuals with lower activity time (<30.0 min/day) after
controlling for age and sex. In terms of the MMSE score, after controlling for age and sex, ANCOVA analysis of
both cross-sectional and longitudinal data showed no significant associations between physical activity and MMSE
score. These results suggest the importance of both the intensity and volume of physical activity for maintaining
cognitive function in older individuals, as assessed by the Benton Visual Retention Test and Task-switch reaction
time test.

Key words: aging, accelerometer, cognitive function, step count, moderate-exercise duration.
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Table 1. Physical characteristics, physical activity, and cognitive function in participants.

Men Women Significance
Mean SD n Mean SD n
Age (years) 732 4.7 29 68.9 8.9 42 g
Body mass index (kg/m’) 23.0 2.1 29 21.0 2.6 42 L
Month-averaged step count (steps/day) 10383 4084 29 8711 2362 42 .
Month-averagt_ed duration of physical activity 35,1 232 29 8.4 144 0 »
>3 METs (min/day)
Mini Mental State Examination score 28.2 1.7 29 29.0 1.3 42 L
Benton Visual Retention Test score 6.7 1.6 29 7.4 1.3 42 e
Task-switch reaction time test
Switch reaction time (msec) 623.6 50.8 25 619.5 78.1 39 ns
Switch cost (msec) 60.3 299 22 63.6 35.5 33 ns
Switch correct rate (%) 46.5 27.1 25 53.4 28.4 39 ns
Switch variability 90.8 66.5 24 74.4 46.1 38 ns

METs, metabolic equivalents.
*P<0.05, **P<0.01, ns; not significant.
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Table 2. Month-averaged daily step count and cognitive function.
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Month-averaged step count (steps/day)

Significance

1. <7500 2.7500-9999 3. =10000 Baseline  Follow-up-Baseline
Mean SD n Mean SD n Mean SD n
Mini Mental State Examination Baseline 287 15 18 287 1.5 27 287 1.7 26 ns
score Follow-up 28.7 1.1 290 1.2 28.7 1.1
A 0.0 1.6 03 13 00 1.8 ns
Benton Visual Retention Test Baseline 73 1.5 18 7.1 14 27 70 15 26 ns
score Follow-up 63 2.6 75 13 73 L5
A -1.0 24 04 15 03 1.7 **]vs. 2,3
Task-switch reaction time test
Switch reaction time (msec) Baseline — 644.5 54.7 16 6012 856 23 6244 540 25 ns
Follow-up  625.7 41.8 610.9 51.2 607.4 67.2
A —18.8 59.2 9.7 842 -17.0 53.9 ns
Switch cost (msec) Baseline 554 266 13 640 382 21 647 323 21 ns
Follow-up 46.3 22.1 55.0 274 60.8 33.8
A - 9.1 256 - 9.0 280 -39 367 ns
Switch correct rate (%) Baseline 59.7 21.8 16 502 29.7 23 454 292 25  ns
Follow-up 70.5 22.6 65.1 274 65.1 274
A 10.8 20.6 149 22.0 19.7 17.5 ns
Switch variability Baseline 72.7 587 16 834 588 22 837 505 24 ns
Follow-up 62.8 15.7 76.5 40.7 70.0 24.0
A -99 63.1 -6.9 67.2 =13.7 53.0 ns
**P<0.01, ns; not significant.
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Table 3. Month-averaged daily duration of physical activity >3 METs and cognitive function.
Month-averaged duration of physical activity L.
Significance

>3 METs (min/day)

<30.0 =30.0 Baseline Follow-up-Baseline
Mean SD n Mean SD n
Mini Mental State Examination Baseline 28.8 1.4 34 28.5 1.7 37 ns
score Follow-up  28.8 1.2 28.8 1.1
A 0.0 1.2 0.3 1.9 ns
Benton Visual Retenition Test Baseline 7.2 1.5 34 Tl 1.4 37 ns
score Follow-up 7.0 21 72 15
A -02 22 0.1 1.5 ns
Task-switch reaction time test
Switch reaction time (msec) Baseline  604.1 842 29 6352 486 35 ns
Follow-up 616.8 452 610.3 63.7
A 12.7 883 -249 377 *
Switch cost (msec) Baseline 575 33.7 23 65.7 32.8 32 ns
Follow-up 499 254 589 312
A -7.6 252 - 68 345 ns
Switch correct rate (%) Baseline 553 285 29 469 272 34 ns
Follow-up 654 278 67.3 247
A 101 219 204 172 ns
Switch variability Baseline 89.8 70.1 28 73.3 379 35 ns
Follow-up  71.9 383 69.3 20.5
A -17.9 80.6 —-40 353 *

*P<0.05, ns; not significant.
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