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Study on Total Energy Expenditure and Physical Activity Level
in Thai Adults with Sedentary Behavior
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ABSTRACT

Total Energy Expenditure (TEE) consists of two components: basal energy expenditure and
energy expenditure from physical activity. Sedentary behavior is defined as having less than 150
minutes per week of physical activity. The sedentary lifestyle has been increased in developing
countries including Thailand, however, there is lacking on TEE data in this group. The objective of this
study was to investigate the TEE and physical activity level (PAL) among sedentary adults. A cross-
sectional study was conducted among 32 apparently healthy Thai adults (both males and females)
aged 25-59 years old. TEE was measured by the doubly labeled water technique. Changes in
deuterium and oxygen-18 enrichment in urine samples were analyzed 7 times over 2 weeks with an
Isotope Ratio Mass Spectrometer. Independent t-test was used to analyze the difference between
males and females. One-sample t-test was used to compare the estimated PAL and FAO/WHO/UNU
PAL reference value for sedentary. The results showed that the overall mean of TEE was 1,798 + 333
kcal/day. There was a significant difference in TEE between genders (2,018 + 285 kcal/day and 1,578 +
212 kcal/day for males and females, respectively; p < 0.01). The physical activity level (PAL) (1.45 +
0.22) was significantly less than the average FAO/WHO/UNU PAL value for sedentary. Measuring TEE
using the DLW technique, while is an accurate method, requires the use of stable isotope and specific
equipment, which is costly and not widely available. Further work is needed to establish a TEE
predictive equation for Thai adult population by measuring TEE in participants with a wide range of

body composition, occupation, domestic work, transportation, and leisure time.
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Table 1 Demographic, body composition, and physical activity of the study participants

All Male Female p-valueTTT

N 32 16 16

Age (y) 39.78 + 11.60 39.75 + 12.66 39.81 + 10.85 0.988
BW (kg) 56.87 + 6.55 62.39 + 2.80 51.34 + 3.95 0.000
BMI (kg/m?) 21.70 £ 1.63 22.45 + 1.41 20.95 + 1.52 0.007
FMpxa (kg) 17.37 £ 3.22 16.33 + 3.49 18.41 + 2.63 0.067
% FMpya 31.52 + 6.56 26.55 + 4.88 36.49 £ 3.52 0.000
Fat Free Masspy, (kg) 38.39 £ 7.00 44.87 + 2.38 31.90 £ 2.40 0.000
% Fat Free Masspya 68.48 + 6.56 73.45+ 4.88 63.51 = 3.52 0.000
LMpxa (k@) 36.34 £ 6.76 42.61 +2.26 30.08 £ 2.34 0.000
% LMpxa 64.81 £ 6.42 69.75 + 4.69 59.87 + 3.32 0.000
WC (cm) 76.12 £ 6.58 80.61 +4.79 71.63 + 4.86 0.000
SAD (cm) 16.44 + 1.58 17.37 £ 1.19 15.52 + 1.39 0.000
Sedentary Time,, (min/day) 662 + 99 555 + 95 578 + 104 0.596
Total MVPA,, (min in 4 days) 46 + 28 38 £ 37 36 + 39 0.253

T Values were number or mean +SD.

T BW = body weight; BMI = body mass index; FMpya = fat mass measured by DXA; LMpxs = lean mass measured by DXA; WC

= waist circumference measured by a horizontal line of halfway between the last rib and the iliac crest; SAD = sagittal abdominal

diameter; SC = screening; MVPA = moderate to vigorous physical activity.

T Independent sample t-test was used to compare mean values of continuous variables between the male and female groups.
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Table 2 Doubly labeled water parameters and total energy expenditure (TEE) and physical activity level

(PAL)
All Male Female p-valueTTT

n 32 16 16
BEE . (kcal/day) ™ 1,246 + 205 1,404 + 151 1,088 + 103 0.000
Doubly labeled water data
Rate constant (day)

Kq 0.1141 £ 0.0261  0.1073 £ 0.0260 0.1212 + 0.0246 0.113

K, 0.1360 £ 0.0270  0.1274 £ 0.0271  0.1439 + 0.0252 0.088
Dilution space (mol)

Ny 1,752 + 312 2,019 + 195 1,422 + 191 0.000

N, 1,682 + 299 1,953 + 202 1,394 + 94 0.000
rCO, (Litres /day) 319+ 64 360 + 59 278 + 37 0.000
Energy expenditure and physical activity level
TEE (kcal/day) 1,798 + 333 2,018 + 285 1,578+ 212 0.000
TEE/ BW (kcal/kg day) 315+ 34 323 +441 30725 0.178
PAL 1.45 + 0.22* 1.45 + 0.28* 1.45 + 0.14* 0.970

T Values were number or mean + SD.

™ BEE | = basal energy expenditure measured by indirect calorimetry; K4 ¢1 elimination rate of 2H; K, = elimination rate of ®0;

N4 = dilution space 2H; N, = dilution space of '®0; rCO, = rate of carbon dioxide production; TEE = total energy expenditure; BW

= body weight; PAL = physical activity level.

1 Independent sample t-test was used to compare mean values of continuous variables between the male and female groups.

* P < 0.05, between the PAL and PAL paomnounu (1.545) was determined by One sample t-test.
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Table 3 Energy expenditure according to moderate to vigorous physical activity (MVPA) by gender

Male Female
Gr1 it GrzTTT Gr1 Tt GrzTTT
N 7 9 9 7
MVPAT™ (min/week) 6.29 + 8.46 58.33 + 36.78**  4.89 + 5.86 75.14 + 35.94**
BEE . (kcal/day) 1,386 + 190 1,417 + 124 1,082 + 122 1,095 + 80
TEE (kcal/day) 1,826 + 194 2,167 + 259* 1,586 + 228 1,569 + 207
TEE/ BW (kcal/kg day) 29.54 + 3.26 3447 £3.34*  30.79 £ 2.63 30.50 + 2.47

TEE/ FMpys (kcallkg day)  116.05 + 28.14  136.56 + 20.43  86.91 + 13.46  86.58 + 13.31
TEE/ FFMpy, (kcallkg day)  41.15 + 4.21 48.18 £+ 7.38*  49.55 + 4.66 49.15 + 4.30
TEE/ LMoy, (kcal/kg day) 4334 +4.38 5072 £+7.75°  52.63%4.94 52.05% 4.49

T Values were number or mean + SD.

T MVPA = moderate to vigorous physical activity; BEE . = basal energy expenditure measured by indirect calorimetry; TEE =
total energy expenditure; BW = body weight; FMpyx, = fat mass measured by DXA; FFMpy, = fat free mass measured by DXA;
LMpxa = lean mass measured by DXA

1 Gr1= MVPA = 22,50 min/week; Gr2= MVPA —= 22.50 min/week

*P <0.05, ** P <0.01 between the Gr1 and Gr2 was determined by Independent sample t-test.

1 MVPA accumulated in modified = 10 minute bouts

100

25

2

2 75 -

@]

v}

E H VPA
vy

2 50 - MPA
o

ks N LPA
i)

£ H SB
|_

L

Male Female

T SB = sedentary behavior; LPA = light physical activity; MPA = moderate physical activity; VPA = vigorous physical activity.

Figure 1 Intensity of physical activity by gender (N=32)
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T TEE = total energy expenditure; LMpys = lean mass measured by DXA; WC = waist circumference measured by a horizontal

line of halfway between the last rib and the iliac crest; BEE ¢ = basal energy expenditure measured by indirect calorimetry.

Figure 2 Relationship between total energy expenditure and body composition (N=32)
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