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Amounts of physical activity and sedentary behavior patterns in older adults: using
an accelerometer and a physical activity diary*

Na-Young Go, Didace Ndahimana, and Eun-Kyung Kim'
Department of Food and Nutrition, Gangneung-Wonju National University, Gangneung 25457, Korea

ABSTRACT

Purpose: This study evaluated amounts of physical activity and sedentary behavior patterns in older adults using an
accelerometer and physical activity diary. Methods: Forty—nine older adults (male 26, female 23) participated in this study,
They wore a triaxial accelerometer (ActiGraph wGT3X—BT) for one week and wrote a physical activity diary concurrently for
three days. Amounts of physical activity, sedentary behavior patterns, and percentage of meeting the World health
organization (WHO) physical activity guidelines were analyzed using an accelerometer. In addition, the contents recorded in
the physical activity diary were reclassified to 18 levels and the average daily times spent on each level and physical activity
level (PAL) were calculated, Results: The subjects were sitting more than half of the day except for bedtime and shower
time (59.2%). The numbers of prolonged = 30, 40 minutes sedentary bouts were significantly higher in males (3,10 1,34, 1,78
11,09, respectively) than in females (2,34 1,22, 1,32 £ 1,07, respectively) and the number of breaks per sedentary hour was
significantly less in males (5,74 £ 0,89) than in females (6,44 = 0,71). Among the activities corresponding to sedentary behavior
surveyed by the physical activity diary, only the amount of time spent 'resting, speaking and watching TV' showed a significant
correlation with the sedentary behavior pattern measured by the accelerometer, The persistence of sedentary behavior was
interrupted primarily when low intensity activity was performed, Only 22.4% of the subjects met WHO physical activity
guidelines, Conclusion: Based on these results, the physical activity guidelines for older adults should be developed that
reflects the appropriate strength, including low activity level and maintenance time of moderate to vigorous physical activity,
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- CPM <1,951 (Williams, 1998)
PAEE (kcal/day) =CPM (counts/min) x 0.0000191 x
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Table 1. Descriptive characteristics of the subjects

A7} 1652+ 4.8 cm®} 65.5+6.9 kgO & oz} (153.0+
5.9 cm, 56.0+ 7.9 kg)Hr} G034 =] vebdt} A%
HR2-0 U217} 24.0 +£2.1%20. 2 IR} (33.4 +4.9%) T} &
OHA| Rokout Al Fol Al AR LS W A YR H
80 2} (74.8 +5.0%) 7} oA} (66.6 + 4.9%) .t} 8-0|5}

A =3k

HHESE H 23 3= & 220
T VEEAR ST AAZSE (CPM, METs,

PAEE)S H|w3t Z3} (Table 2), countsE counts per
minute 2 ZHAFSH CPMI} o|E 0]83}o] A4S METs
= gy Zboll 93t AolE Holx| ¢kgkrh Wb AlAZ
oY A A&n|ZF (PAEE)-S EA}7) 395.7 + 148.7 kcal/day
Z oA} (305.0 £ 105.2 keal/day) 2t} 32514 =4 YEr
k.

CPML o] g3}e] 12

oki

Hat &5 A= 2 A8

fljo

H]

Male (n = 26) Female (n = 23) Total (n = 49)
Age (years) 72.0 = 3.9" 70.2 £ 3.3 71.1 £3.71
Height (cm) 165.2 = 4.8 1530« 597 159.5 + 8.8
Body weight (kg)? 655+ 6.9 560+7.9" 61088
Body mass index (kg/m?) 25.2 + 5.0 23.9 2.7 24.6 * 4.1
Fat mass (%)? 24.0 * 2.1 33.4 49" 28.4 + 6.0
Fat free mass (%)? 74.8 5.0 66.6 + 4.9 710+ 6.4
1) mean = SD
2] Measured by Inbody 620

p < 0.001 Significantly different between male and female by independent t-test

Table 2. Amounts of physical activity of the subjects using an accelerometer

Male (n = 26) Female (n = 23) Total (n = 49)
CPM (counts/min)” 3532 = 127.4? 308.9 + 91.9 332.4 +113.2
METs (METs/day)" 1.72 +0.10 1.68 + 0.07 1.70 + 0.09
PAEE (kcal/day)” 395.7 +148.7" 305.0 = 105.2 353.1 = 105.2

1) CPM: counts per minute, METs: metabolic equivalents, PAEE: physical activity energy expenditure,

2) mean = SD
“p<0.01
accelerometer

Significantly different between male and female by general linear model adjusting differences in wearing time of

Table 3. Time spent according to physical activity levels of the subjects using an accelerometer

. . » Male (n = 26) Fermale (n = 23) Total (n = 49)
Intensity of physical activity - - -
Minute/day % Minute/day % Minute/day %
Sedentary behavior 540.7 + 81.57 60.6 532.2 £ 96.1 57.6 536.7 = 87.8 59.2
Light PA” 313.7 + 70.8 35.2 364.2 + 74.5 39.4 337.4 +76.2 37.2
Moderate fo vigorous PA" 37.3 =264 4.2 27.2 £15.1 2.9 325 +222 3.6
Total® 892.0 = 68.2 100.0 923.5 = 62.0 100.0 906.8 + 66.6 100.0

1) PA: physical activity
2) mean + SD
3) Wear time of accelerometer

"p <005 Significantly different between male and female by general linear model adjusting differences in wearing time of accelerometer
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Table 4. Time spent on 18 physical activity categories of the subjects using a physical activity diary

-
fr F:lF N

,%
<
T
N

) o . 1 Male (n = 26) Female (n = 23) Total (n = 49)
Physical activity ~ categories PAR - - -
Minute/day % Minute/day % Minute/day %

(1) Sleeping 0.9 456.0 + 75.07 31.7 467.9 +58.4 32.5 461.6 = 67.3 32.1
(2) Resting, talking, watching TV 1.2 3880+ 1343 269 316.1 £ 65.2 22.0 354.3 £ 1125 24.6
(3) Eating food & snack 1.4 112.0 + 37.8 7.8 100.8 + 25.8 7.0 106.8 + 32.9 7.4
(4) Personal hygiene, driving, computer work 1.5 133.5 £52.6 9.3 108.4 + 56.7 7.5 121.7 £ 55.5 8.5
(8) Studying, desk work 1.6 17.6 £ 34.0 1.2 30.0 +£25.0 2.1 23.4 = 30.5 1.6
(6) Transportation (bus, taxi) 2.0 32.4 = 50.1 2.3 47.6 £ 37.0 3.3 39.5 +44.7 2.7
(7) Dressing 2.1 11.9=87" 0.8 28.4 +21.8 2.0 19.6 + 18,1 1.4
(8) A walk (slowly), a stroll 2.5 35.7 +45.9 25 57.4 + 525 4.0 459 = 49.8 3.2
(9) Indoor errand, kitchen work 2.6 21.2+2687 15 109.5 + 51.7 7.6 62.7 +59.8 4.4
(10) Tidy away 2.7 124 =164 0.9 13.7 £ 19.7 1.0 13.0+17.8 0.9
(17) Outdoor errand, gardening 3.0 43.6 = 67.5 3.0 24.3 = 41.7 1.7 34.6 £ 57.1 2.4
(12) Walking moderately, shopping 3.1 48.5 + 30.6 3.4 52.1 +32.6 3.6 50.2 + 31.3 3.5
(13) Sweeping, laundry 3.2 16.1 =24.8 1.1 27.6 £24.0 1.9 21.6 £249 1.5
(14) Giving a piggyback 3.3 0.1+0.3 0.0 1.0+4.9 0.1 05+3.3 0.0
(15) Gymnastics, table tennis and cycling 4.0 91.4+57.7" 6.3 20.0 +27.0 1.4 57.9 + 58.0 4.0
(16) Walking fast 4.5 6.5+15.2 0.4 20+58 0.1 43+11.9 0.3
(17) Outdoor exercise, farm work 6.0 0.0+0.0 0.0 17.8 =39.8 1.2 8.4 +28.4 0.6
(18) Climbing, jogging, and sports et al. 7.0 13.2 290 0.9 15.2 = 40.3 1.1 14.1 = 34.4 1.0
Total 1,440 100 1,440 100 1,440 100
Physical activity level® 1.63+0.16 1.67 £0.19 1.65 =0.17

1) PAR: multiples of basal metabolic rate (BMR)
2) mean + SD

3) PAL =[Z {Physical Activity Ratio (PAR) x time spent (min)}] / 1,440 (min)

“5<005

p < 0.001 Significantly different between male and female by independent t-test
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Table 5. Pattemn of sedentary behavior of the subjects using an accelerometer

Male (n = 26) Female (n = 23) Total (n = 49)
Number of prolonged 30 min sedentary bout” (times/day) 3.10 = 1.34%" 2.34 +1.22 2.74 +1.33
Number of prolonged 40 min sedentary bout” (times/day) 1.78 +1.09 1.32 +1.07 1.57 = 1.10
Number of prolonged 50 min sedentary bout" (fimes/day) 1.06 £0.78 0.78 = 0.65 0.93 £0.73
Number of prolonged 60 min sedentary bout” (fimes/day) 0.57 £0.51 0.47 = 0.49 0.52 + 0.50
Number of breaks per sedentary hour” (fimes/hour) 5.74 +0.89" 6.44 = 0.71 6.07 +0.88

1) A prolonged sedentary bout was defined as > 30 ~ 60 minutes of time in confinuous sedentary behavior time with the number of counts
per minutes < 100 and no allowance of interruption.

2) A sedentary break was defined as at least 1 minute with the number of counts per minutes > 100 following a sedentary bout.

3) mean = SD

"p <005 Significantly different between male and female by general linear model adjusting differences in wearing time of accelerometer

Table 6. Correlation of sedentary behavior patterns measured by accelerometer with the time spent on sedentary activity types using a
physical activity diary

Time spent in sedentary activity types Resfing, talking, Eating food .Personolll Studying,
watching TV & snack hygiene, arving, desk work
Sedentary behavior pattemns 9 computer work
Sedentary behavior (min/day) 0.345" -0.160 0.110 0.175
Number of 30 min prolonged sedentary bout? (fimes/day) 0.405 -0.207 0.246 0.029
Number of 40 min prolonged sedentary bout® (times/day) 0.339 -0.152 0.258 -0.004
Number of 50 min prolonged sedentary bout” (times/day) 0.285 -0.097 0.194 -0.050
Number of 60 min prolonged sedentary bout? (times/day) 0.312° -0.101 0.049 -0.120
Number of breaks per sedentary hour® (times/hour) -0.325 0.132 -0.207 0.002

1) . Pearson’s correlation coefficient

2) A prolonged sedentary bout was defined as =30 ~ 60 minutes of fime in continuous sedentary time with the number of counts per
minutes < 100 and no allowance of interruption

3) A sedentary break was defined as af least T minute with the number of counts per minutes > 100 following a sedentary bout

"p<0.05 Significantly correlated by Pearson’s correlation analysis

Table 7. Correlation of sedentary behavior patterns with the time spent on physical activity levels using an accelerometer

Time spent in activity levels Light PA? Moderate to vigorous PA?
Sedentary behavior patterns (min/day) (min/day)
Sedentary behavior (min/day) -0.569"" -0.321"
Number of 30 min prolonged sedentary bout® (times/day) -0.603” -0.228
Number of 40 min prolonged sedentary bout® (times/day) -0.459” -0.266
Number of 50 min prolonged sedentary bout® (times/day) -0.454” -0.277
Number of 60 min prolonged sedentary bout® (times/day) -0.303" -0.209
Number of breaks per sedentary hour” (imes/hour) 0.520” 0.028

1) i Pearson’s correlation coefficient

2) PA: physical activity

3) A prolonged sedentary bout was defined as > 30 ~ 60 minutes of time in continuous sedentary time with the number of counts per
minutes < 100 and no allowance of interruption

4) A sedentary break was defined as af least T minute with the number of counts per minutes > 100 following a sedentary bout

"p <0.05 “p <0.01 Significantly corelated by Pearson’s corelation analysis
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Table 8. Time spent in MVPA" in bouts and percentage of meeting WHO physical activity guideline” using accelerometer

Male (n = 26) Female (n = 23) Total (n = 49)
MVPAY in bouts >2 min (min/week) 319.8 + 255.2%" 193.3 + 130.6 260.4 = 214.0
MVPAY in bouts >5 min (min/week) 247.3 + 228.2" 137.2 +101.9 195.7 + 187.0
MVPA" in bouts >10 min (min/week) 143.4 1785 76.7 + 62.5 112.1 £139.7
Meeting WHO physical activity guideline3] (%) 30.8 13.0 22.4

1) Moderate to vigorous physical activity
2) mean + SD

3) WHO physical activity guideline: Adults aged 65 years and above should do at least 150 minutes of Moderate to vigorous physical

activity in of boufs of >10 minutes per week

"p <0.05 Significantly different of MVPA in bout between male and female by general linear model adjusting differences in wearing time

of accelerometer

There was no significant difference in percentage of meeting WHO physical activity guideline between male and female by Pearson’s

chi-square analysis.
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