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ABSTRACT

Purpose: The purpose of this study was to measure energy expenditure (EE) the metabolic equivalents (METs) of 13 common
physical activities by using a portable telemetry gas exchange system (K4b2) and to assess the accuracy of the accelerometer
(Actigraph GT3X") by gender in Korean adults, Methods: A total of 109 adults (54 males, 55 females) with normal BMI (body
mass index) participated in this study, EE and METs of 13 selected activities were simultaneously measured by the Kb
portable indirect calorimeter and predicted by the GT3X" Actigraph accelerometer, The accuracy of the accelerometer was
assessed by comparing the predicted with the measured EE and METs, Results: EE (kcal/kg/hr) and METs of treadmill
walking (3.2 km/h, 4.8 km/h and 5.6 km/h) and running (6.4 km/h) were significantly higher in female than in male participants
(0 (0,05). On the other hand, the accelerometer significantly underestimated the EE and METs for all activities except
descending stairs, moderate walking, and fast walking in males as well as descending stairs in females, Low intensity
activities had the highest rate of accurate classifications (88.3% in males and 91,3% females), whereas vigorous intensity
activities had the lowest rate of accurate classifications (43.6% in males and 27.7% in females), Across all activities, the rate
of accurate classification was significantly higher in males than in females (75.2% and 58.3% respectively, p{0.01). Error
between the accelerometer and K4b? was smaller in males than in females, and EE and METs were more accurately estimated
during treadmill activities than other activities in both males and females, Conclusion: The accelerometer underestimated EE
and METs across various activities in Korean adults, In addition, there appears to be a gender difference in the rate of
accurate accelerometer classification of activities according to intensity. Our results indicate the need to develop new
accelerometer equations for this population, and gender differences should be considered.
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Table 1. Description of 13 physical activities investigated

Infensity”  METs” Activity Description
Basic Lying Lying on bed
Light 1~2 Sitting Sitting in an arm chair quietly
Standing Standing without moving and speaking
Washing dishes Washing different size dishes
Slow walking Walking on a treadmill at 3.2 km/h
Vacuuming Vacuuming a room (about 22m2) at a self selected speed
Moderate 3~5 Moderate walking Walking on a freadmill at 4.8 km/h
Descending stairs Going down the stairs from the 10™ floor to the 1% floor at a self selected speed
Fast walking Walking on a treadmill at 5.6 km/h
Moving a box Moving a 2.5 kg box from left fo right without movement of legs
Vigorous 6~ Slow running Running on a freadmill at 6.4 km/h

Ascending stairs
Moderate running

Going up the stairs to the 10" floor at a self selected speed
Running on a freadmill at 8 km/h
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Table 2. Anthropometric measurements of the subjects
Male Female Total
(n = 54) (n = 55) (n=109)
Age (years) 408 +12.7" 402+129 405=+12.8
Height (cm) 171.0+54" 157.8+50 164.4+8.4
Body weight (kg) 711 +9.27 567+83 638+11.3
Body mass index [kg/m2] 243+26 227+29 235%28
Body fat (%)? 225+57 31.6+54" 27.1x72

1) Mean =SD  2) Measured by Inbody 720

Significant difference between male and female was tested by
independent t-test.

"p <001, "p<0.001
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o o
| |
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Light Moderate All activities

*p<0.01, *:p<0.001
Fig 1. Agreement rate of physical activity intensity classifications
between K4b? and accelerometer measurements in male and
ferale. Activity intensity classification was described using agreement
rate of physical activity intensity classification and Kappa statistics
was used to describe the level of agreement rate between Kap?

and accelerometer.
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