Asia Pac J Clin Nutr 2019;28(1):35-41

35

Original Article
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and one metabolic equivalent (1 MET) values for young
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Background and Objectives: Accurately assessing energy expenditure (EE) of people with different body
weight is essential to facilitate weight management. The aim of this study was to measure basal energy expendi-
ture (BEE), resting energy expenditure (REE) and to explore the true 1 MET value for young Chinese adults with
different body weight. Methods and Study Design: A total of 251 young Chinese adults were divided into three
groups: the normal weight group, the overweight group and the obese group. Their BEE, REE and 1 MET values
were measured by Cortex Metamax 3B (MM3B). Multiple linear regressions and correlation analysis were used
to examine factors that influence EE in Chinese population. Results: The mean measured BEE and REE of young
Chinese adults with normal weight, overweight and obesity was 1429, 1609, 1778 kcal/day and 1522, 1712, 1885
kcal/day, respectively. The EE per kilogram body weight decreased with the increasing body weight. The mean
oxygen consumption in the three group was 3.78, 3.47, 3.21 mL/kg/min respectively. There was no significant
difference in BEE and REE after adjustment for fat-free mass (FFM). The significant influencing factors were
body mass index (BMI) and sex in BEE, FFM and BMI in REE in Chinese population. Conclusions: BEE and
REE were significantly different for different body weights while these differences disappeared after adjustment
for FFM, and people with different body weights may have different 1 MET values. Further studies should be
conducted to obtain more accurate daily energy requirement and IMET value for specific Chinese populations.

Key Words: basal energy expenditure, resting energy expenditure, metabolic equivalent value, Chinese adults, body

weight

INTRODUCTION
The rate of overweight and obesity in Chinese people
more than 18 years was 30.1% and 11.9%, which in-
creased by 7.3% and 4.8% since 2002 respectively, ac-
cording to Chinese standard of BMI.' Overweight and
obesity are major risk factors for a number of chronic
diseases, including diabetes, cardiovascular diseases and
cancer.?® This rapidly increasing public health concern
has prompted numerous interventions to facilitate healthy
weight management. An accurate assessment of energy
requirements is essential to complete individual nutrition
assessments and to evaluate the effectiveness of planned
nutrition interventions. The basal metabolic rate (BMR)
and resting metabolic rate (RMR) are generally the basis
for assessing energy requirements. BMR, or BEE, is a
strict measurement obtained under total inactivity and
controlled research conditions.* RMR, or REE, is meas-
ured when an individual is sitting quietly and slightly
higher than BMR.*

There is now a considerable amount of BMR and RMR
data from individuals living in western countries, using

direct or indirect calorimeters. These studies have shown
that there were distinct differences in BMR and RMR
between men and women,® between obese and non-obese
adults,® between old and young adults,” racial/ethnic dif-
ferences and possibly physiological state.®!! However,
there is still relatively little information on BMR and
RMR from Chinese adults, especially for adults with
overweight and obesity. The former studies focused on
BEE or REE of Chinese young healthy adults with nor-
mal weight, and the results showed that some of the wide-
ly used prediction equations could not accurately estimate
the BEE and REE of southern Chinese healthy adults.'?!?

Corresponding Author: Prof Qin Zhuo, the Key Laboratory of
Trace Element Nutrition NHC, National Institute for Nutrition
and Health, Chinese Center for Disease Control and Prevention,
29 Nanwei Road, Xicheng District, Beijing 100050, P.R. China.

Tel: +86-010-66237240; Fax: +86-010-67711813

Email: zhuogin@ninh.chinacdc.cn

Manuscript received 04 January 2018. Initial review completed
09 August 2018. Revision accepted 12 October 2018.

doi: 10.6133/apjen.201903_28(1).0006



36 J Wu, D Mao, Y Zhang, X Chen, P Hong, J Piao, Q Zhuo and X Yang

Even though a few studies tried to investigate the BEE or
total energy expenditure of Chinese adults,'3-'® they were
based, primarily, on relatively small sample sizes, or were
not intended to be population based, such as overweight
or obese groups.

The MET value is a commonly used physiological term
that is used to express the energy cost of physical activi-
ties as a multiple of RMR.!”"!° The conventional defini-
tion of 1 MET is 3.5 mL/kg/min and is assumed to be
approximately equal to 1 kcal/kg/h or 4.184 kJ/kg/h for a
man who weighs 70 kg aged 40 years old.!” The MET
system is widely used by researchers, clinicians and prac-
titioners to estimate and classify the energy cost of human
physical activity and has attained widespread acceptance.
However, the standard expression of 1 MET has been
criticized and questioned during the past decade by many
in the scientific community.®!! This is because basal and
resting metabolism varies according to various factors as
those described above.”!'! Some studies indicated that
using a single estimate of RMR, 3.5 mL/kg/min, to de-
note 1 MET for an entire population subgroup is likely to
misrepresent expected energy costs of physical activity.?’
23

As indicated in a recent study by Frankenfield DC and
McMurray RG, there may be differences in RMR and the
1 MET value assessment based on obesity status.?>%
Therefore, our study was initiated to obtain information
on BEE, REE and explored the proper value of 1 MET of
young Chinese adults with overweight and obesity, which
could help determine more individualized and accurate
calorie needs and weight management recommendations
for this population.

METHODS

Participants

The study was conducted at the Peking University Health
Science Center, West China School of Public Health Si-
chuan University and XiangYa School of Medicine, Cen-
tral South University. All study volunteers were recruited
from these colleges. Two hundreds and fifty-one healthy
individuals were recruited for this study, including 133
men and 118 women. Participant’s ages ranged from 20
to 32 years old and with light-activity lifestyles. Anthro-
pometric measurements including weight, height, waist
circumference (WC) were conducted for all the partici-
pants. Subjects with hepatic diseases, thyroid diseases,
insulin-dependent diabetes mellitus, renal diseases or any
other metabolic disorder were excluded. Women partici-
pants were evaluated when not in their menstrual period.
Subjects were divided into three groups (the normal
weight group (BMI=18.5-23.9); the overweight group
(BMI=24.0-27.9) and the obese group (BMI >28.0)) ac-
cording to their BMI.

All procedures involving human subjects of this study
were approved by the Ethics Review Board of the Na-
tional Institute for Nutrition and Health, Chinese Center
for Disease Control and Prevention (Ethical approval
number: 2014-018). Written informed consent was ob-
tained from all subjects.

The determination of BEE and REE

BEE and REE of participants were measured by indirect
calorimetry via a breath-by-breath system, named MM3B
gas analyzer (Cortex, Leipzig, Germany) as detailed
elsewhere.?*

In this procedure, subjects had been asked to stay in a
hotel with a stable temperature of 20-25°C and get accus-
tomed to the apparatus, face mask and the surrounding
environment on the day before the experiment. After an
overnight fast of 10-12 hours, subjects were awakened
gently from sleeping and asked to lie down quietly. They
were told to relax and avoid nervous movements, sleeping
and hyperventilation during measurements. Oxygen con-
sumption (VO,) and carbon dioxide production (VCO,)
were measured for 15 minutes using the Cortex equip-
ment. After that, participants were allowed to get up,
wash, and move lightly. Half an hour later, subjects were
instructed to sit on the bed again. When they became qui-
et and their breathing became steady, the REE was then
tested for 15 minutes. Data generated during the first 5
minutes were excluded and the remaining data were aver-
aged. Values for EE were calculated from VO, and VCO;
using Weir’s equation.'® Ten percent of these subjects had
their BEE and REE measured once again.

The MM3B is a portable metabolic system with a total
weight of 1.40 kg. It is comprised of a measurement
module and a battery module. These two parts are the
same size (120x110x45 mm) and designed to be worn on
the chest with a harness. The MM3B measures volume
using a bidirectional digital turbine. A 60 cm length of
Nafion/Permapure sampling tube is attached to the tur-
bine to permit analysis of the O, and CO, concentrations
using an electrochemical cell and an infrared analyzer,
respectively. Prior to use, the system was turned on for at
least 20 minutes, and then calibrated prior to every test
according to the manufacturer’s instructions.

Measurement of body surface area (BSA) and body
composition

A subsample of the population (n=102) was studied to
validate the relationship between body composition and
EE. BSA was calculated using the following formula pro-
posed by Zhao et al.>>?% For men, BSA (m?) = 0.00607
height (cm) + 0.0127 weight (kg) — 0.0698; for women,
BSA (m?) = 0.00586 height (cm) + 0.0126weight (kg) —
0.0461. Body composition including fat mass (FM) and
FFM was assessed by means of dual energy x-ray absorp-
tiometry (LUNAR DPX, GE).

Statistical analyses

The statistical analysis was performed using the SPSS
software (version 19.0; SPSS, Inc., Chicago, IL, USA).
Descriptive data were presented as mean + standard devi-
ation (SD) and analyzed using analysis of variance. The
Kruskal-Wallis test was used and followed by a Dunnett-
type method when appropriate. The relationship between
measured BEE, REE and the related variables such as
FFM, FM, BSA, weight, height and so on, was assessed
using Pearson’s correlation. Multiple linear regressions
were used to assess factors that influence EE in Chinese
population. Significance for all analyses was set at p<0.05.
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RESULTS

Anthropometric measurements

Characteristics of the participants were summarized in
Table 1. There was no significant difference in age and
height among the normal weight group, the overweight
group and the obese group, neither in men nor in women.
Significant differences were observed in weight, BMI and
WC among the three groups, both in men and women.
The obese group had the highest weight, BMI and WC.

EE in basal metabolism and resting metabolism for par-
ticipants

Measured EE in basal metabolism and resting metabolism
were described in Table 2. The expended energy was sig-
nificantly different among different body weight groups
in basal and resting metabolism. It was quite clear that the
overweight group and the obese group expended much
more energy than that in the normal weight group. Fur-
thermore, the obese group used much more energy than
that in the overweight group. In the same BMI group, it
was obvious that men consumed much more energy than
women in basal or resting metabolism. The data also
showed that the EE consumed in resting metabolism was
about 10% higher than that of their relevant BEE.

As for the EE per kilogram body weight, it decreased
with the increasing BMI. It was obvious that the over-
weight group and the obese group expended much less
energy per kilogram body weight than that in the normal
weight group, both in the basal metabolism and resting
metabolism. Furthermore, the obese group consumed

Table 1. Anthropometric characteristic of participants

much less energy per kilogram body weight than that in
the overweight group in men.

BMR, RMR and the oxygen consumption

The BMR, RMR and the oxygen consumption were pre-
sented in Table 3. Both of the two rates (kcal/kg/h) were
obviously different among the different BMI groups in
men, women and total subjects. As for the BMR, the
overweight and obese group was obviously lower than
that of the normal weight group, while there was no sig-
nificant difference between the overweight and the obese
group. The RMR of the normal weight group was signifi-
cantly higher than that of the overweight and obese
groups in men, women and total subjects. Furthermore,
the RMR of the overweight group was higher than that of
the obese group in men and total subjects, this observa-
tion did not hold true for women subjects. In total, the
value of the BMR and the RMR in the normal weight,
overweight and obese group were 1.00, 0.89, 0.85
kcal/kg/h and 1.09, 1.00, 0.90 kcal/kg/h, respectively. As
for the same BMI group, there was no significant differ-
ence in BMR or RMR between men and women.

There were significant differences in oxygen consump-
tion in resting metabolism among different BMI group in
men, women and total subjects. The overweight group
and the obese group consumed less oxygen than that in
the normal weight group. In addition, the obese group
expended less oxygen than that in the overweight group
in men and total subjects.

bl Men Women

Variables Normal Overweight Obesity Normal Overweight Obesity

Number 43 49 41 50 45 23

Age (years) 23.7+2.5 24.0+2.1 24.9+3.0 23.4+2.1 23.6+2.8 23.3+2.3

Weight (kg) 62.4+5.4 75.9+6.7" 90.9+7.87% 54.4+5.4 66.7+4.57 78.1£9.21

Height (cm) 172+4.4 172+5.2 17345.0 160+4.5 161+4.6 160+6.1

BMI (kg/m?) 21.2+1.5 25.7+1.21 30.2+2.01 21.4+1.5 25.9+1.11 30.6£2.7'

WC (cm) 75.546.1 85.4+5.7 98.846.91% 71.745.2 82.2+5.17 92.6+6.5

BMI: body mass index; WC: waist circumference.

Significantly different from values in normal group (p<0.05).

iSignificantly different from values in overweight group (p<0.05).

Table 2. Measured EE in basal metabolism and resting metabolism for participants

Sex Group EE (kcal/day) EE/kg (kcal/kg)

Basal metabolism Resting metabolism Basal metabolism  Resting metabolism

Men Normal 1566+142 1678+1407 24.9+2.5 26.8+2.81
Overweight 17671347 1860961 23.3+2.57 24.8+2.11
Obesity 1871+116' 19811341 20.3+2.31 22,1423

Women Normal 13171518 13981545 24.1+£3.3 25.7£3.6
Overweight 1454+1821 1557421511 21.6+2.31 23.4+3.011
Obesity 1609+185H 17172081481 20.6+2.57 22.1£2.211

Total Normal 1429+192 152242031 24.5+2.9 26.2+3.31
Overweight 16094224 171242241 22, 54257 24.1+2.611
Obesity 1778+1917 18852081 20.4+2.311 22,1221

EE: energy expenditure.
fSignificantly different from values in the normal group (p<0.05).

iSignificantly different from values in the overweight group (p<0.05).

$Significantly different from values in men (p<0.05).
YSignificantly different from values in basal metabolism (p<0.05)
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Table 3. The BMR, RMR and oxygen consumption for participants

Sex Group BMR RMR Oxygen consumption
(kcal/kg/h) (kcal/kg/h) (mL/kg/min)
Men Normal 0.99+0.24 1.12+0.12 3.87+0.4
Overweight 0.87+0.317 1.03£0.09" 3.58+0.33%
Obesity 0.8420.16" 0.90+0.18* 3.21+0.30'
Women Normal 1.01+0.13 1.07+0.15 3.72+0.52
Overweight 0.91+0.107 0.97+0.12% 3.36+0.44%
Obesity 0.87+0.107 0.92+0.091 3.21+0.44%
Total Normal 1.00+0.19 1.09+0.14 3.78+0.48
Overweight 0.89+0.24" 1.00£0.11% 3.47+0.401
Obesity 0.85+0.14" 0.90+0.15 3.21+0.36'

BMR: basal metabolic rate; RMR: resting metabolic rate.
fCompared with normal group, p<0.05.
fCompared with overweight group, p<0.05.

The correlation between measured BEE, REE and body
composition
The number of participants measuring their body surface
and body composition in the normal weight, overweight
and obese group was 18, 19 and 15 for men and 16, 23
and 11 for women. As shown in the Table 4, the obese
group had the highest BSA, FM and FFM, both in men
and women. The obesity had twice more FM than people
with normal body weight. After adjustment for body
weight, there were still significant differences in BEE in
women and in REE in both genders among different BMI
groups. While after controlling for FFM, BEE and REE
did not differ significantly among different BMI groups.
As presented in Table 5, significant relationship was
found between BEE, REE and FFM, BSA, sex, height,
weight and WC in the normal weight group. In the over-
weight group, obvious relationship was found between
BEE, REE and FFM, BSA, sex, height, weight and FM.
Remarkable relationship was found between BEE, REE

and FFM, BSA, sex, height and weight in the obese group.

In total, strong relationships were found between BEE,
REE and BSA, FFM, weight, WC, height, BMI, sex and
FM, except age.

Table 4. Anthropometric characteristic of subsamples

The multiple linear regression analysis between meas-
ured BEE, REE and body composition

In order to examine factors that influence EE in basal and
resting metabolism in Chinese population, multiple linear
regression analysis was therefore used. Independent vari-
ables were BSA, FFM, weight, WC, height, BMI, sex and
FM. When the best goodness of fit obtained in BEE, the
significant factors were BMI (p=0.001) and sex (p<0.000),
and the regression equation was BEE (kcal/day) = 278 +
24.4 BMI + 215.0 Sex (male=1 and female=0; r*=0.689,
residual standard deviation (RD)=137). When the best
goodness of fit obtained in REE, the significant factors
were FFM (p<0.000) and BMI (p<0.000), and the regres-
sion equation was REE (kcal/day) = 341 + 17.1 FFM +
21.1 BMI (1*=0.684, RD=138).

DISCUSSION

The purpose of this study was to determine the BEE and
REE of young Chinese adults with different body weight
and explore the actual value of 1 MET for these Chinese
adults. Measuring human EE directly remains very diffi-
cult; however, some portable devices which demonstrated
good correlation with the metabolic cart have been used

Variabl Men Women

ariables Normal Overweight Obesity Normal Overweight Obesity
Number 18 19 15 16 23 11
Age (years) 24.842.8 24.9+2.1 26.0+2.8 24.9+0.9 24.9+2.7 24.542.3
Weight (kg) 64.4+6.0 75.6+6.17 88.4+6.8' 52.744.2 67.1£5.3" 81.3+12.6'
Height (cm) 172+4.8 171+5.3 172+4.8 158+4.8 161+4.6 161+7.0
BMI (kg/m?) 21.7+1.5 25.7+1.21 29.9+1.6' 21.1+1.4 26.0+1.21 31.4+3.91
WC (cm) 77.0+5.2 86.2+4.47 96.8+6.01* 71.1+2.3 83.6£5.2 95.1+£8.21*
BSA (m?) 1.8+0.1 1.9+0.1 2.1+0.17 1.5+0.1 1.7+0.1 1.940.21%
FM (kg) 11.3+4.2 17.9+4.4 28.8+6.21 14.8+1.9 24.7+3.91 33.9+6.41
FFM (kg) 52.2+3.9 56.3+5.3% 58.0+3.9° 36.3+3.5 39.8+3.47 45.6£6.7'
BEE (kcal/day) 1554+105 1741+113% 1896+13 17 12924158 1463+1941 16131931
REE (kcal/day) 1664+124 1840+70" 2007137 1409164 1579187 17254254
BEE (kcal/kg) 24.242.0 22.0+5.7 21.6+2.2 24.6+3.1 21.8+2.7 20.0+1.91
REE (kcal/kg) 26.242.2 24.7+2.0° 22.9+2.37 26.84+3.0 23.6+2.37 21.3£2.17
BEE (kcal/FFM) 29.842.2 29.7+7.8 32.9+3.5 35.8+4.8 36.9+5.6 35.6+£2.9
REE (kcal/FFM) 32.242.1 33.243.6 34.94+3.3 38.9+4.2 39.7+4.2 37.9+2.7

BMI: body mass index; WC: Waist circumference; BSA: body surface area; FM:

penditure; REE: resting energy expenditure.

fCompared with normal group, p<0.05.

fCompared with overweight group, p<0.05.

fat mass; FFM: fat-free mass; BEE: basal energy ex-
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Table 5. Pearson correlation coefficient for BEE, REE and body composition

BEE (kcal/day)

REE (kcal/day)

Variables Normal Overweight  Obesity Total Normal Overweight Obesity Total
Age (years) -0.046 0.083 0.037 0.076 0.312 0.076 0.001 0.103

Sex (0, 1)f 0.741™ 0.654™ 0.674™ 0.601™ 0.688" 0.668" 0.597* 0.581™
Height (cm) 0.739" 0.588™ 0.526™ 0.564™ 0.720" 0.627" 0.540™ 0.592™
Weight (kg) 0.718" 0.611" 0.607" 0.759* 0.713" 0.618" 0.638" 0.762"
BMI (kg/m?) 0.276 0.225 0.264 0.576™ 0.283 0.131 0.295 0.570"
WC (cm) 0.567" 0.235 0.309 0.618" 0.557* 0.183 0.374 0.616™
FM (kg) -0.207 -0.313" -0.002 0.346™ -0.264 -0.355" 0.002 0.326™
FFM (kg) 0.743™ 0.659" 0.741™ 0.734™ 0.775™ 0.687" 0.788" 0.765™
BSA (m?) 0.754" 0.634™ 0.648" 0.783" 0.745™ 0.655™ 0.670" 0.791"

BEE: basal energy expenditure; REE: resting energy expenditure; BMI: body mass index; WC: waist circumference; FM: fat mass; FFM:

fat-free mass; BSA: body surface area.
Women=0 and men=1.
*p<0.05; *"p<0.001.

in office/clinical setting.?’?° In the present study, BEE
and REE of adults was measured by a portable indirect
calorimetry machine via a breath-by-breath system called
MM3B gas analyzer, which has demonstrated reliable and
reproducible results and has been widely used in field
studies.?*30

There is a few of information about the BMR or RMR
of overweight and obese population. Considering that
measurement of metabolic rate through indirect calorime-
try is not feasible for frequent and timely individual use,
many equations are commonly used to predict the BMR
and RMR for specific population demographics. However,
Ziegler JE et al and Henes ST et al demonstrated that pre-
dictive equations lack reliability in estimating caloric re-
quirements in overweight and obese adults compared with
indirect calorimetry, and they suggested that it was neces-
sary to provide a simple and accurate calculation of ener-
gy needs for use in the overweight and obese popula-
tion.3!32 The current study showed that the BEE and REE
of young Chinese adults significantly increased with the
increasing BMI, while the EE per kilogram, BMR, RMR
and oxygen consumption decreased with the body weight.
However, BEE and REE did not differ significantly
among different BMI groups after controlling for FFM.

Lazzer S et al measured the BMR of obese adults aged
from 18 to 74 years old with BMI >30 kg/m?, and found
that the averaged BMR for men and women was 9409
kJ/day (2249 kcal/day) and 7418 kJ/day (1773 kcal/day),
respectively.>* McMurray RG et al reviewed the literature
on RMR and found that the mean value for RMR was
higher for men than women, decreasing with increasing
age, less in overweight than normal weight adults, and
adults with BMI >30 kg/m? had the lowest RMR regard-
less of sex, which were consistent with our study.?* Liu
HY et al measured BMR of 223 healthy Taiwanese adults
aged 2078 years old by indirect calorimetry, using a
metabolic measurement cart with a canopy system.* The
study showed that the mean measured BEE of Taiwanese
adults was 1202 kcal/day in total, 1372 kcal/day in men
and 1058 kcal/day in women.>* Yang X et al used the
Cosmed K4b? portable metabolic system to measure the
BEE of 165 southern Chinese healthy adults aged 1845
years old with normal body weight.!? The results showed
that the mean measured BEE for this group was 5513
kJ/day (1318 kcal/day) in total, 6213 klJ/day (1485

kcal/day) in men and 4870 klJ/day (1164 kcal/day) in
women.'? These results indicated that there weren’t the
same BMR or RMR values among all the studies, neither
in Westerners nor in Chinese.

The present study showed that the 1 MET values were
different among the different BMI groups, which were
inconsistent with the conventional definition of 1 MET."
Work by Byrne NM et al suggested that the use of the
conventionally defined MET value often reflects an over-
estimate that does not apply well to all individuals or to
population subgroups.® Studies by Kwan M et al suggest-
ed that the assumption of 1 MET=3.5 mL/kg/min VO,
resting may over-estimate EE when applied to elderly
people.?’ Wilms B et al confirmed that the commonly
used 1 MET value largely overestimated EE in over-
weight and obese individuals.!! These studies demon-
strated that using a single estimate of RMR (3.5
mL/kg/min) to denote 1 MET to the entire population is
likely to overestimate or underestimate the true “ratio”
(activity/rest) in certain populations.

The present study indicated that BSA, FFM, weight,
WC, height, BMI, sex and FM are strongly correlated
with BEE and REE of young Chinese adults, which was
accordance with other former studies.>*” FFM and FM
were confirmed to be significant contributors to BMR or
RMR, and also was suggested to be utilized to assess
REE for men athletes of different body size.3**” The mul-
tiple linear regression analysis in this study showed that
the significant influencing factors were BMI and sex in
BEE, FFM and BMI in REE. Although there were still
significant differences in BEE and REE among different
body weight, BEE and REE did not differ significantly
among different BMI groups after controlling for FFM in
our study. This was accordance with the study of
Wouters-Adriaens MP et al, which found that the absolute
REE was lower in Asians (5.87+0.91 MJ/day) than in
whites (7.00+1.11 MJ/day) while there was no significant
difference in REE between the two races after adjustment
for FFM.38

The values of BMR, RMR and the actual 1 MET of
young Chinese adults in our study are not identical with
that of the previous studies. As BMR and RMR vary ac-
cording to body composition as expressed by FFM and
FM, gender and age groups, it is possible that the EE
equivalent to 1 MET is likely to vary with different BMR
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or RMR. Therefore, it is hard to get a standard BMR and
RMR, which implies that people with different body
weight maybe need different BMR and RMR. A correc-
tion factor has been recommended to adjust the MET lev-
el on the basis of an estimate of one’s RMR, which ac-
counts for age, height, weight, and sex. For example,
Byrne NM et al and Kozey S et al recommended dividing
the fixed RMR (3.5 mL/kg/min) by an RMR (mL/kg/min)
predicted using the Harris—Benedict equation.®'® This
quotient is then multiplied by the Compendium MET
value.?'?? While Wilms B et al produced BMI-specific
MET correction factors.!! Another reason for the discrep-
ant values may be explained by the different methodolo-
gies and equipment employed including K4b%, MM3B,
Cosmed Quark CPET, the VH MC (a metabolic cart),
RMR_ WRIC (a new whole room indirect calorimeter),
and so on.®!>*°40Henes ST et al and Rising R et al found
that there were some significant differences between dif-
ferent indirect calorimeters.®*° The consistency and ap-
plication range of these indirect calorimeters deserves
further study.®

The present research used a relatively inexpensive,
quick, and user-friendly portable calorimeter, MM3B, to
measure the BEE, REE and the actual 1 MET for young
Chinese adults with overweight and obese. To the best of
our knowledge, there are very few similar studies on
overweight and obese Chinese people. The values ob-
tained could be an important resource for assessing ener-
gy requirements and the corresponding EE of 1 MET for
Chinese people. Nonetheless, there were also several
limitations in the present study. Most subjects in this
study were college students who were younger than par-
ticipants in other studies.'? Further studies on the meas-
urement of Chinese BEE, REE and 1 MET value may be
necessary to correct for the young age profile of this co-
hort or to cover a wider age range. In addition, the BEE
and REE was measured once for many individuals at one
location. In order to attain more accurate data for estab-
lishing 1 MET standard, more researches should make as
many measurements as possible at just one location with
the same equipment, which might eliminate inter loca-
tion/investigator/equipment errors.

In conclusion, the present study showed that BMR and
RMR were significantly different for different body
weights while these differences disappeared after adjust-
ment for FFM, and people with different body weights
may need different 1 MET values. More research is nec-
essary to explore the appropriate BMR, RMR and 1 MET
values for specific Chinese populations, make more accu-
rate nutrition recommendations and weight management
interventions for individuals and possibly more successful
outcomes when working with overweight and obese
adults.
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