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Abstract

This study aimed at evaluating the relationships between daily exercise levels and working memory indices in the
snowy period among youth men and women. Ten undergraduate and graduate university students were studied
in December, 2015. All of the subjects underwent evaluations of their working memory (2-back Task and 3-back
Task). Exercise habit in no-snow-season (past 1 year) and snow-season were evaluated by the use of questionnaire.
Daily exercise levels decreased from no-snow-season to snow-season (days/week : z = 211, p = 04, » = 47, hours/
day : z= 221, p= .03, r = 49, hours/week : z= 253, p = 01, r = 57). Daily exercise levels in no-snow-season were
inversely correlated with reaction time for 2-back Task (hours/day : p =— 65, p = .06, hours/week : p=—69, p= 04)
and 3-back Task (days/week : p =— 59, p = .09, hours/week : p =— 59, p = .09), and intra-individual variability on
2-back Task (days/week : p =— 73, p = .03, hours/week : p = — 61, p = 08) and 3-back Task (days/week : p =— .75,
p=02). An inverse correlation was also found between daily exercise levels in snow-season and reaction time for
2-back Task (days/week : p =—.73, p = .03, hours/day : p = — .83, p < .01, hours/week : p =— .86, p < .01) and 3-back
Task (hours/day : p =—.74, p = .02, hours/week : p=—.70, p=.04), and intra-individual variability on 2-back Task
(days/week : p =— .77, p= 01, hours/day : p = — 92, p < 01, hours/week : p = — .93, p < .01) and 3-back Task (hours/
day : p =— .66, p = .05, hours/week : p =— 60, p = .08). Furthermore, a change in daily exercise levels from no-snow-
season to snow-season was inversely correlated with the reaction time for 2-back Task (hours/day : p =— .64, p = 06)
and 3-back Task (hours/day : p =— 71, p = .03), and the intra-individual variability on 2-back Task (hours/day :
p=—.84, p< 01) and 3-back Task (hours/day :p =—.71, p = 03). This study suggests that daily exercise levels
have an important role for facilitation of working memory, and in the snowy period an impairment of the working
memory is accompanied by a decrease in daily exercise levels in university students.
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Table 1 Characteristics of the Study Participants

N or Mean (SD) Range
N 10
Male/Female 4/6
Age (years old) 229 (4.1) 19— 32
Height (cm) 163.3 (9.4) 151.4 — 1820
Weight (kg) 57.8 (7.7) 450 —73.0
BMI (kg/mi) 21.7 (1.7) 19.6 — 245

Note : BMI = body mass index.
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Schematic diagram of the 2-back Task (A) and 3-back Task (B)
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Table 2 Exercise Habit of the Study Participants

Mean (SD) Range

Exercise habit of no snow season

days/week 3.2 (1.8) 0.3—6.0

hours/day 2.1 (1.3) 0.3— 4.5

hours/week 7.5 (6.9) 0.1 —18.0
Exercise habit of snow season

days/week 1.7 (21) * 0.0 —5.0

hours/day 1.3(1.7) " 0.0—45

hours/week 49 (6.6) * 0.0 —18.0
Change in exercise habit

days/week —-1.5(1.7) —-4.0—1.0

hours/day —0.8 (0.8) —20—0.0

hours/week —2.7 (2.9) —-9.0—0.0

Note : *versus exercise habit of no snow season, p < .05.

Table 3 N-back Task Performance of the Study Participants
Mean (SD)
717.99 (216.52)
838.79 (236.21) '

Range
39591 —1118.24
473.23 — 1268.88

2-back RT (ms)
3-back RT (ms)

2-back SDRT (ms) 256.80 (117.67) 66.57 — 440.18
3-back SDRT (ms) 311.21 (127.77) 96.05 — 465.79
2-back accuracy (%) 91.76 (4.45) 85.29 — 97.06
3-back accuracy (%) 90.30 (6.36) 78.79 — 96.97

Note : RT = reaction time, SDRT = standard deviation of reaction time,
T versus 2-back condition, p < .10.
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Table 4 Intercorrelations between exercise habit and N-back Task performance (adjusted for age)

2-back RT 3-back RT 2-back SDRT 3-back SDRT 2-back accuracy 3-back accuracy

Exercise habit of no snow
season
days/week —.46 — 59" —.73" —.75" —.43 .00
hours/day —.65" — .42 —.50 —.10 A1 —.23
hours/week —.69" —.59" — 61" —-.37 .05 —.06
Exercise habit of snow season
days/week —.73" — .48 - 77F — .53 —.25 —.25
hours/day —.83"* — 74" —.92"* — 66" —.21 —.06
hours/week —.86™* —.70* —.93"* — 60" —.14 -.07
Change in exercise habit
days/week —.46 11 —.05 .40 .39 —.32
hours/day — 647 71" —.84%% -7 —-.27 22
hours/week —.25 .00 —.18 19 .34 19

Note : Izata are presented as Spearman’s correlation coeficient, RT = reaction time, SDRT = standard deviation of reaction time, i p<.10,* p<.05,

*p<.01
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Figure 2 Relationships between change in exercise hours and N-back Task performance (adjusted for age).
Note: RT = reaction time, SDRT = standard deviation of reaction time
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