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Abstract

Objectives. The reliability of predictive body fat equations remains unclear due to their inappropriate use across
different subject cohorts and conditions. The objective of this study was to validate and cross-validate equations to
predict total and regional body fat in young physically active males.

Materials and methods. Three hundred and five young male participants were divided into the following groups:
active validation (n = 165), active cross-validation (n = 70), or sedentary cross-validation ones (n = 70). The study

used a stratified random sampling based on weekly physical activity level. The total and regional body fat mass were
measured using dual-energy X-ray absorptiometry (DEXA) after an overnight fast. Simultaneous measurements of
height, body mass, skinfold thickness, body mass index, and body circumferences were taken. The total and regional
body fat predictive equations were generated using multiple linear stepwise regression models. The coefficient of
determination (R?) and standard error of estimation (SEE) were calculated to examine the accuracy of the predictive
equations. Furthermore, cross-validation groups were analysed.

Results. The percentage of total body fat, trunk fat, legs fat, arms fat, and body mass index of active cross-validation
were found to be significantly lower than in the sedentary cross-validation groups. The total body fat percentage
was highly associated with abdominal skinfold thickness (r = 0.68-0.74, p < 0.001), body mass index (r = 0.55,

p < 0.001), and suprailiac skinfold thickness (r = 0.67-0.71, p < 0.001) in the active validation group. The predictive
total and regional body fat equations of physically active men showed adjusted R? values ranging from 0.35 to 0.66,
with standard error of estimation values between 2.74 to 4.35%. The standard error of estimation for the predictive
percentage of total and regional body fat in the active cross-validation group was lower than in the sedentary cross-

validation group.

Conclusions. The findings demonstrate that new predictive total and regional body fat equations can be used to
accurately estimate body fat in healthy young active males under fast conditions.

Keywords: inactive men, young men, body composition, skinfold thickness, circumference.

Introduction

The body fat associated with cardiovascular diseases,
diabetes, hypertension, and physical fitness (Chun, Suh,
Byun, Park, & Shim, 2015; Ortega, Lavie, & Blair, 2016;
Takeoka et al., 2016). Therefore, assessing body fat for
monitoring and preventing health problems is essential.
However, using an accurate instrument to measure body
fat in the field can be expensive and inconvenient. Previous
studies have shown that predictive equations for estimating
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body fat in Western and Asian men have been developed
(Ball, Cowan, Thyfault, & LaFontaine, 2014; Leahy, O’Neill,
Sohun, Toomey, & Jakeman, 2013; Liuetal.,2015). It should be
noted that most of the previous studies developed predictive
total body fat equations. It has been reported that trunk
fat mass is associated with cardiovascular diseases, arterial
stiffness, and insulin resistance in men (Ganpule-Rao et al.,
2013; Kouda et al., 2021; M. Lee et al., 2012). Therefore, it is
important to assess not only total body fat but also regional
fat mass. However, only a few studies developed predictive
regional body fat equations from Caucasian men (Ritchie &
Davidson, 2007; Scafoglieri et al., 2013). The validation of the
predictive total and regional body fat equations developed
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from Western and Asian men applied to Thai men is still
unclear and needs to be examined. Conversely, equations for
estimating total and regional body fat need to be developed
and cross-validated for specific populations.

They correlate the percentage of body fat with ethnic
differences (Davidson et al., 2011; Jensen et al., 2019;
Stults-Kolehmainen et al., 2013), as demonstrated by its
under-estimation and over-estimation when validating
predictive body fat equations between Western and Asian
men (Davidson et al., 2011; Hastuti, Kagawa, Byrne, & Hills,
2013). The predictive body fat equation developed from the
Western population might not be appropriate for application
to the Asian population. It has been demonstrated that body
fat values are not consistent between young, middle-aged,
and older-aged males (Coin et al.,, 2012; Thasz, Finn, Lepes,
Halasi, & Szabo, 2015; Larsson et al., 2015). Previous studies
have shown that lower body fat was observed by active men
compared to sedentary counterparts (Kyle, Morabia, Schutz,
& Pichard, 2004; Scheers, Philippaerts, & Lefevre, 2013).
Additionally, there is a relationship between sedentary time
and visceral fat in men (Henson et al., 2015). Therefore, the
predictive body fat equation developed by active men might
not be suitable to apply to sedentary men. Additionally, the
amount of food and water consumed before the assessment
of body fat contributed to varying fat mass in different
methods (Kerr, Slater, & Byrne, 2017). Consequently, the
validity of predictive total and regional body fat equations
might have been associated with participants’ fasted or non-
fasted states.

Ithas been demonstrated that body fat mass is associated
with differences in ethnicity, age, food intake, and physical
activity level (Coin et al., 2012; Jensen et al., 2019; Scheers
et al., 2013). However, many previous studies have derived
body fat equations using participants from across a range
of ages, without providing food consumption status, and/or
classification of the physical activity level (Leahy et al., 2013;
D. H. Lee et al., 2017; Pongchaiyakul et al., 2005). Therefore,
non-specific predictive body fat equations, which have
been developed from the general male population, may be
inaccurate in estimating body fat under certain conditions.
Consequently, specific predictive total and regional body
fat equations that represent males of a particular ethnicity,
age range, and physical activity level, who have assessments
taken in a fasted state, are required to provide a better
estimation of total body and regional fat mass. Consequently,
the objective of the present study was to validate and cross-
validate predicted total body and regional fat equations of
active young Thai males under fasted conditions.

Materials and Methods

Participants

Three hundred and five young Thai male participants
provided their written informed consent to take part
in this study, which was approved by the Institutional
Research Ethics Committee. To separate the participants
into sedentary and active groups, the participants were
asked to complete PAR-Q (Physical Activity Readiness
Questionnaire) and physical activity questionnaires. In
the active group, participants performed regular physical
activity for a duration of greater than 50 minutes and greater

than 3 times per week. In the sedentary group, participants
performed physical activity for less than 30 minutes and less
than 3 times per week. The participants’ resting heart rate
(Omron, Japan) and blood pressure (Omron, Japan) were
also measured.

Study Design

They randomly divided participants into three groups;
validation, cross-validation with an active group, and cross-
validation with a sedentary group. Anthropometry and body
fat mass were assessed after an overnight fast. Estimated
total and regional fat mass equations were developed. The
difference in fat mass between the predictive equations and
the reference method was analyzed in the sedentary and
active groups.

Assessment of the Reference Method

They performed a total body scan after an overnight fast
using dual-energy X-ray absorptiometry (DEXA, Hologic
Inc, United States) as the reference method. The procedure of
the total body scan followed the manufacturers’ guidelines.
The total percentage of fat mass, and the regional fat mass of
the trunk, arms, and legs, were recorded and analyzed.

Assessment of Anthropometry

Anthropometry measurements included height, body
mass, and body circumferences, which were recorded after
an overnight fast. In addition, the skinfold thickness of the
biceps, triceps, vertical abdominal, transverse abdominal,
suprailiac, chest, subscapular, mid-thigh, and medial-calf
(Lange skinfold caliper, United States), were taken on both
sides of the body (Lohman, Roche, & Martorell, 1991). Body
mass index (BMI) was calculated using the ratio between
body mass in kilograms and height in square meters. Chest,
waist, abdominal, hip, arm, forearm, upper thigh, and calf
circumferences were measured using a measuring tape
(Swain et al., 2014). Waist and hip measurements were taken
at the narrowest part of the waist, and the widest part of the
hip, respectively, and the waist-to-hip ratio was subsequently
determined.

Statistical Analysis

All data were analyzed using statistical software (SPSS
Statistics for Windows, Version 22, Armonk, NY: IBM Corp).
The sample size was calculated using multiple regression
analysis (Dupont & Plummer, 1998). Based on a previous
study (Ohta et al., 2017), the population of the regression
equation was 150 men to provide an R? value between 0.867
t0 0.932, and the standard error of estimation (SEE) between
0.18 and 1.44 kg (5.9-8.7%). The cross-validation sample size
was calculated using a Bland-Altman plot (Bland & Altman,
2010) to determine the difference between the validation
and cross-validation groups.

Paired t-tests were used to analyze differences between
groups, with the relationship between parameters, were
examined using the Pearson product-moment test. They
analyzed the accuracy of the predictive body fat equations
using the correlation coefficient (R?) and the standard error
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of estimation (SEE). They developed predictive equations
of total and regional body fat mass using multiple linear
stepwise regression models, derived from (1) body mass,
skinfold thickness, and circumferences, and (2) body mass
index and circumferences, respectively. The standard error
of estimation was used to analyze the difference in fat

Table 2. The correlation (r) between total body fat mass,
total percentage of body fat, and trunk fat mass with body
mass index, body mass, abdominal circumference, waist
circumference, and skinfold thickness (SF) in the validation
active group

mass between the predictive equations and the reference Total Total o K fat
; : : body fat percentage

method. The waist and hip ratio was calculated from body r /LB 1P & e
circumferences. Data were presented as means * standard mass _of body fat
deviation and the a level of statistical significance was  Body mass index (kg/m?) 0.71* 0.55* 0.71*
accepted at p < 0.05. Body mass (kg) 0.67*  043*  0.66*

Abdominal circumference (cm) 0.57* 0.46* 0.55%
Results I~ .

Waist circumference (cm) 0.56* 0.41 0.55*
Participant Characteristics Left transverse abdominal SF 0.70* 0.74* 0.71*

The participants’ age, body mass, height, body mass
index, waist-to-hip ratio, resting heart rate, resting blood
pressure, and percentage of body fat, are shown in Table 1.
There were no statistical differences in age, height, or blood

(mm)
Right transverse abdominal SF 0.55% 0.70* 0.54*
(mm)

Left vertical abdominal SF (mm)  0.67* 0.68* 0.66*

pressure between the three groups (p > 0.05). The resting  Right vertical abdominal SF 0.67* 0.70* 0.67*
heart rate, body mass, body mass index, the percentage of  (mm)

total b(.)dy' fat, legs fajt, and arms fat in the sedent.ary 8IOUP 1 6 cuprailiac SF (mm) 0.68° 0.67 0.68"
were significantly higher compared to the active group . N

(p < 0.05). There were no significant differences in age,  Right suprailiac SF (mm) 0.69* 0.71* 0.69*

height, waist-to-hip ratio, and blood pressure between the
active and sedentary groups (p > 0.05; Table 1).

Relationship Between Variables

Total body fat mass was significantly correlated with body
mass index, body mass, abdominal circumference, waist cir-
cumference, transverse abdominal skinfold thickness, vertical
abdominal skinfold thickness, left suprailiac skinfold thick-
ness, and suprailiac skinfold thickness (p < 0.001; Table 2).

The highly correlated total percentage of body fat with
body mass index, transverse abdominal skinfold thickness,
vertical abdominal skinfold thickness, and suprailiac
skinfold thickness (p < 0.001; Table 2).

* Significantly associated between parameters (p < 0.001)

They significantly associated trunk fat mass with body
mass index, body mass, waist circumference, abdominal
circumference, transverse abdominal skinfold thickness,
suprailiac skinfold thickness, and vertical abdominal
skinfold thickness (p < 0.001; Table 2).

Predictive Body Fat Equations

Multiple linear stepwise regression revealed the
predictive equations of percent body fat derived from;
(1) body mass, body mass index, and circumferences,

Table 1. Participant characteristics of validation active group, cross-validation active and sedentary groups (mean + SD)

Indicators

Validation active group  Cross-validation active

Cross-validation

(n=165) group (n=70) sedentary group (n=70)

Age (years) 20.00 £ 1.0 19.00 = 1.09 20.00 +1.26
Body mass (kg) 66.00 + 8.51 62.00 £ 7.63 70.00 + 9.53*
Height (cm) 173.00 £ 6.17 164.00 + 5.31 173.00 + 5.82
Body mass index (kg/m?) 22.00 £ 2.30 21.00 £2.36 23.00 + 2.46*
Waist / Hip ratio 0.80 +0.07 0.82 +0.08 0.80 + 0.05
Systolic blood pressure (mmHg) 115.00 + 16.21 114.00 + 13.92 114.00 + 19.82
Diastolic blood pressure (mmHg) 71.00 £ 15.09 71.00 £ 13.96 75.00 + 14.74
Resting heart rate (beat/min) 68.00 + 12.00 66.00 + 12.13 71.00 £ 10.77*
Total body fat (%) 15.00 + 4.88 15.00 £ 5.25 24.00 £ 6.36*
Trunk fat (%) 18.00 + 5.94 18.00 + 6.43 29.00 £ 7.58*
Right leg fat (%) 15.00 + 4.86 14.00 £ 5.09 23.00 £ 5.95*
Left leg fat (%) 15.00 + 4.86 14.00 £ 5.07 23.00 £ 5.95*
Right arm fat (%) 9.00 + 3.64 8.00 +3.96 16.00 + 6.09*
Left arm fat (%) 9.00 + 3.66 8.00 +3.95 16.00 + 6.10*

* Significant difference between cross-validation active and sedentary groups (p < 0.05)
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and (2) skinfold thickness and circumferences. Predictive
equations of percent body fat exhibited adjusted R?
values ranging between 0.35 to 0.66, with standard error
of estimation (SEE) ranging between 2.74 to 4.85%. The
percentage of total body fat, trunk fat, legs fat, and arms fat
predictive equations are shown in Table 3.

Total and trunk fat mass predictive equations revealed
adjusted R? values between 0.77 and 0.78 with a standard
error of estimation between 1.09 and 1.93 kg.

Standard Error of Estimation

The standard error of estimation of equations for the
percentage of total body fat in the sedentary cross-validation
group (3.83-5.04%) was higher compared to the active cross-
validation group (1.88 to 4.21%). In the active group, the
standard error of estimation for the percentage fat equations
in the active cross-validation of the trunk, legs, and arms,
ranged between 2.56 to 4.21%, while in the sedentary group,
the values ranged between 3.95 to 4.56%. The standard error
of estimation for the percentage of total body fat, trunk fat,
leg fat, and arm fat are presented in Table 3.

The standard error of estimation in the active cross-
validation group for total and trunk fat mass in the sedentary
group (1.67-3.84 kg) was lower compared to the active cross-
validation group (2.09-3.82 kg).

Discussion

The percentage of total body fat and regional fat in
the active men was significantly lower compared to the
sedentary men. In the present study, we generated predictive
equations for total and regional body fat using dual-energy
X-ray absorptiometry as the reference method. The low
standard error of estimation demonstrated the accuracy
of the equations when applied to active men. Predictive
body fat equations derived under fasted conditions from
body mass, body mass index, circumferences, and skinfold
thickness, may estimate the percentage of total and regional
body fat in young Thai men who perform regular exercise.

Muscle mass and body fat mass influence and reflect
physical performance (Drey et al., 2016; Guiraudou et al.,
2015; Rodriguez, de la Rosa, Flores, Zuleta, & Briceno,
2012), with physical activity associated with body fat (da
Silva et al., 2019; Scheers et al., 2013; Suminski, Patterson,
Perkett, Heinrich, & Poston, 2019). Consistent with previous
findings (Tarnus & Bourdon, 2006), we observed lower levels
of body fat in the active compared to the sedentary group. In
the present study, the percentage total and regional body
fat predictive equations, which were developed from active
participants, provided a lower standard error of estimation
when applied to active men. This led to an underestimation
of body fat when the equations were applied to the sedentary
participants. In contrast to our findings, previous studies

Table 3. The predictive equations for the percentage of total body fat, trunk, legs, and arms are derived from skinfold

thickness (SF), body mass index (BMI), and circumferences

%Fat Equations

Adjusted R? SEE1 SEE2 SEE3

Total

(0.313 x Left transverse abdominal SF) + (0.512 x BMI) - (0.133 x Left
mid-thigh SF) + (0.160 x Rt. suprailiac SF) + (0.133 x Left triceps SF) -
(0.198 x Right biceps SF) - 2.817

0.66

2.85

2.17

5.04

Total

(0.305 x Left transverse abdominal SF) + (0.547 x BMI) - (0.191 x Left
mid-thigh SF) + (0.152 x Right suprailiac SF) + (0.103 x Left triceps
SF) - 3.519

0.65

2.90

1.88

4.58

Total

(BMI x 1.015) + (Abdominal circumferencex 0.177) - (Chest
circumference x 0.269) - (Left lower arm circumferencex 0.854) +
(Waist circumference x 0.300) + (Right upper arm circumference x
0.375) - 8.736

0.45

3.63

3.37

3.83

Trunk

(BMI x 1.279) + (Abdominal circumference x 0.183) - (Left lower arm
circumference x 1.178) + (Right upper arm circumference x 0.483) -
(Chest circumference x 0.298) + (Waist circumference x 0.392) - 11.322

0.47

4.35

4.21

4.56

Right leg

(BMI x 0.970) + (Abdominal circumference x 0.308) - (Chest
circumference x 0.239) - 9.080

0.35

3.92

3.31

4.06

Left leg

(BMI x 0.969) + (Abdominal circumference x 0.308) - (Chest
circumference x 0.239) - 9.093

0.35

3.92

3.30

4.06

Right arm

(BMI x 0.714) + (Abdominal circumference x 0.131) - (Chest
circumference x 0.196) - (Left lower arm circumference x 0.608) +
(Waist circumference x 0.228) + (Right upper arm circumference x
0.281) - 9.636

0.43

2.74

2.58

3.95

Left arm

(BMI x 0.718) + (Abdominal circumference x 0.130) - (Chest
circumference x 0.195) - (Left lower arm circumference x 0.620) +
(Waist circumference x 0.232) + (Right upper arm circumference x
0.284) - 9.815

0.44

2.76

2.56

3.97

SEEI: Standard error of estimation for the validation group; SEE2: Standard error of estimation for cross-validation in the active group;
SEE3: Standard error of estimation for cross-validation in the sedentary group
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(Davidson et al., 2011; Henry, Ponnalagu, Bi, & Tan, 2018;
Pongchaiyakul et al., 2005) have shown predictive total
body fat equations to both underestimate and overestimate
body fat compared to reference method when applied to
sedentary and active men. Consequently, estimating body
fat equations derived from a combination of sedentary and
active participants may not be suitably applied to active
young men. Our findings also imply that it’s necessary to
create more accurate body fat equations for sedentary males.

In the present study, we observed alower percentage of fat
located in the trunk, arms, and legs of active men compared
to sedentary participants. This is consistent with previous
studies presented that there is an association between visceral
fat and sedentary time (Henson et al., 2015). Previous
studies have developed equations to estimate body fat in the
trunk, legs, and arms (Ritchie & Davidson, 2007; Scafoglieri
et al., 2013). However, our present findings suggest that
there was an underestimate of these predictive percentages
of trunk fat equations in a previous study (Scafoglieri et al.,
2013) compared to our predicted equations and reference
method of both active and sedentary men. Compared to
active and sedentary men in the present study, we observed
a lower percentage of trunk fat and higher legs fat in the
previous study (Scafoglieri et al., 2013). Therefore, there was
a difference in fat distribution between the participants of
this study and the previous study (Scafoglieri et al., 2013).
The accuracy of predicted regional fat equations may be
associated with body fat distribution which is a difference
between the previous study and this study.

Skinfold thickness, in particular abdominal skinfold
thickness, had the highest correlation with total body fat
when measured using the reference method. Indeed,
skinfold thickness has been highly correlated with body
fat using dual-energy X-ray absorptiometry (Burns, Fu, &
Constantino, 2019). In the present study, predictive body
fat equations derived from skinfold thickness combined
with body circumferences provided greater precision and
accuracy than those derived from body circumferences
combined with body mass index. In comparison with body
mass index, estimating body fat from skinfold thickness
provided a low standard error of estimation and a high mean
body fat percentage compared with the 4-compartment
model (Nickerson et al., 2018). In addition, we also observed
visceral adipose tissue to be highly correlated with total body
fat. However, it should be noted that measuring skinfold
thickness might not be accessible or appropriate for many
practitioners who need to assess body composition.

It has generated several predictive equations for esti-
mating the percentage of body fat using Western popula-
tions (Durnin & Womersley, 1974; Jackson & Pollock, 1978).
However, there are differences in the percentage of body fat,
fat distribution, and skinfold thickness, between the Asian
and Caucasian populations (Davidson et al., 2011; Stults-
Kolehmainen et al., 2013). These morphological differences
likely explain the higher body fat values obtained from equa-
tions derived from Asian men (Davidson et al., 2011; Henry
etal., 2018) than presently observed. Therefore, it is apparent
that ethnic differences exist, implying that predicted body
fat equations generated by Western men may not provide
accurate results. However, the percentage of body fat deter-
mined from equations created by the Thai population, aged
between 20 and 84 years old (Pongchaiyakul et al., 2005),

was lower than the dual-energy X-ray absorptiometry refer-
ence method used in the present study. Therefore, it is likely
that the precision of predictive body fat equations is largely
determined by both ethnicity and age differences.

Previous studies have estimated body fat using
equations based on data from young, middle, and older
male participants (Henry et al., 2018; Leahy et al., 2013;
Pongchaiyakul et al., 2005). Compared to the dual-energy
X-ray absorptiometry reference method in our investigation,
these studies have either overestimated (Henry et al., 2018)
or underestimated (Pongchaiyakul et al., 2005) predictive
total body fat values. Therefore, it is likely that the percentage
of body fat equations, which are derived across broad
age ranges, is not appropriate for predicting the body fat
of young men. A previous study derived a body fat mass
equation using Chilean males aged between 17 and 27 years
(Campos, Carrillo, Fierro, Albornoz, & Cossio-Bolanos,
2018). Nevertheless, the standard error of estimation for
estimated body fat mass was higher than we calculated.

Previously developed predictive body fat equations have
not defined the participants’ feeding or fasting state (Campos
et al., 2018; Davidson et al., 2011). This is important to
consider, as they associate body fat mass with the magnitude
of food consumption before body fat assessment (Kerr et
al., 2017). For this reason, predictive body fat equations
developed from participants who were in a fed or mixed-state
(Fast and fed state) of food consumption may be inaccurate
in assessing body fat in overnight fasted participants. Whilst
a predictive body fat equation has previously been developed
using fasted-state participants, it formulated the equation
from across a broad age range (Henry et al., 2018). This likely
explains the overestimation in the percentage of body fat
compared with the reference method used in this study.

Conclusions

The percentage of total body fat, leg fat, and arm fat in
the active men was significantly lower compared to the sed-
entary men. Predictive body fat equations derived from skin-
fold thickness combined with circumference provided more
precision and accuracy than those derived from circumfer-
ence combined with body mass index. They may use our
newly predicted fat equations to accurately estimate body fat
mass in healthy active young Asian men who perform regular
exercise. We developed a new predictive body fat equation,
which could apply to active young men assessed in a fast-
ing state. Our use of a validated and cross-validated method
showed that whilst our equations could be accurately applied
to young men who perform regular exercise, they were not
suitable to be used with sedentary men. Therefore, the find-
ings of this study emphasize the need to develop specific body
fat equations to provide precise measurements of body fat
across different ages, ethnicities, and physical activity levels.
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OuiHKa 3arasbHOI Ta perioHaNnbHOI XKUPOBOI Macu
Tina ¢pisMYHO aKTUBHMX YONOBIKIB — He € AOLiNIbHOI0
ANA YONOBIKiB 3 rinoguHami€lo

Cynanopn CunanepraeTkyn'A8cPE

"VuiBepcuter CpiHaxapiHBipoT

ABTOpCHKNMIT BKIAM: A — FU3aiH KOCTiIKeHHsT; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarts: 8 c., 3 Tab., 41 mKepero.

Mera pocnigykeHHA. JJoCTOBipHICTb MPOTHOCTMYHNUX PiBHAHD /I BU3SHAYEHHA BMICTY JKMPY B OpraHi3Mi 3a/luIIaeTbcs
HE3PO3yMi/IO0 yepes iX HeHa/le)KHe BUKOPMCTaHHA B PiSHMX KOTOPTaX y4YacHMKIB JOCTiJPKEHHA Ta yMOBax. MeToI IbOro Jjo-
CTimKeHHs Oy/Ia Bajlifaliis Ta 3aCTOCYBaHHA METOAY [IePEXPEeCHOTr0 3aTBEPAXKYBAaHHA (TAKOX BiJOMO K IepexpecHa Balifariis)
PiBHAHD /1A IPOTHO3YBAaHHA 3aTa/IbHOTO Ta PETiOHATLHOTO BMICTY XVMPY B OpTaHi3Mi MOOUX (isVYHO aKTMBHIX YOMOBIKiB.

Marepianu Ta MeTomM. Y 1OC/TiKEHHI B35A/IM Y4aCTb TPUCTA I’ ATh MOTOAVX YO/IOBiKiB, AKi 6ym/1 pOsIofiizieHi Ha TaKi rpynu:
aKTVUBHa Bamiganis (n = 165), mepexpecHa Baifjalis 3 BUCOKOI0 (Hi3NIHOI0 aKTUBHICTIO (n = 70) abo mepexpecHa BajIigalis 3 HU3b-
ko0 (pismuHOK akTMBHICTIO (n = 70). JocmimKeHHs 6y/I0 MPOBELEHO i3 3aCTOCYBaHHAM CTpaTn(iKoBaHOI BUIALKOBOI BUOIPKY,
1o 6asyBasacs Ha MIOTIDKHEBOMY PiBHIi (hisMyHOI aKTMBHOCTI. 3ara/ibHa Ta perioHasbHa XIPOBa Maca Ti/la BUMiproBamacs 3a I0-
IIOMOTOI0 METO/Y IBOXEHEePreTU4HOI peHTreHiBchKoi abcopbiiomerpii (IPA) mics HiYHOro ronogyBaHHs. TakoXX IIPOBEIEHO Ofi-
HOYaCHi BUMipIoBaHHA IIOKAa3HMKIB 3pOCTY, Macy Ti/la, TOBLIVHM IIKipHOI CK/IafIKM, iHJieKCYy MacH Tijla Ta OKPY>KHOCTI Tina. IIpo-
THOCTUYHI PiBHAHH 3ara/IbHOrO Ta PEriOHa/IbHOTO BMICTY XXMpPY B OpraHismi 6y/1u oTpMMaHi HIIAXOM 3aCTOCYBaHHS MOJiereit
MHO>XVHHOI JIiHI/THOI cTyIIeHeBoi perpecii. 3 MeTOI0 epeBipKM TOYHOCT] IPOTHOCTUYHUX PIBHAHD 0Y/I0 pO3paxoBaHO KoedillieHT
nerepminarii (R?) i cranapTHa noxu6xa ouinku (SEE). Kpim Toro, mpoaHanisoBaHO IPymy MepexpecHOro 3aTBepKyBaHH.

PesynpraTi. BcTaHOBIIEHO, 1110 BifICOTOK XXMPOBOI MacH Tijla, XMPOBUX BifjKIajieHb Ha Ty1y6i, HOrax, pyKax Ta iH/jeKC Macu
Ti/Ta B rpy1i epexpecHol Baifjaliii 3 BUCOKOI0 (i3VIHOI0 aKTUBHICTIO 6yB 3HAYHO HIDKYMM, HDK B IPYIIi ITlepexpecHol Batifanii 3
HM3bKOIO (isMYHOI0 aKTMBHICTIO. [TOKa3HMK BificOTKa 3ara/bHOI XXMpoBoi Macy Ti/a 6yB TiCHO OB’ A3aHMII 3 TOBLIMHOIO LIKiPHOI
CK/IafiKM YyepeBHOI mopoxxuyuu (r = 0,68-0,74, p < 0,001), ingexcom mMacu tina (r = 0,55, p < 0,001) Ta TOBIMHOIO LIKIpHOI CKIaIKU
HaJ K1y60BoIo AinsgHKolo (r = 0,67-0,71, p < 0,001) B rpymni akTuBHOI Bamifganil. [IporHoCTNYHI pIBHAHHS 3ara/IbHOIL Ta periOHasIb-
HOI )XMPOBOI Macy Tisa Gpi3NyHO aKTUBHIX YOTOBIKiB IIOKa3a/I1t CKOPUTOBaHi 3HaYeHH: KoedillieHTa feTepMiHanii R? B nianasoni
Bizg 0,35 10 0,66, 3i cTaHAAPTHO ITOXMOKOIO OL[IHKY IIOKa3HUKIB Y MeXax Bif 2,74 1o 4,35%. Y focmipKyBaHiit rpymi mepexpecHoi
Baslifjallii 3 BUCOKOIO (pi3NIHOI0 aKTUBHICTIO CIIOCTEPiraancs HIDKYI IIOKa3HUKY CTaHIapTHOI IIOXMOKM OLIIHKM IIPOTHO30BaHOTO
BifIcOTKa 3arajibHOI Ta perioHa/IbHOI XMPOBOI Macy Ti/la, HXK y TPYII epexpecHoi Balifalii 3 HM3bKOIO (PisMIHOI0 AKTUBHICTIO.

BucnoBku. PesynbraTy OCIi>KeHHA J€MOHCTPYIOTD, 1IJ0 HOBi IPOTHOCTMYHI PiBHAHHA 3arajbHOI Ta perioHabHOI )KMPOBOI
MacH Tizla MO>KHA BMKOPUCTOBYBATH /I BU3HAUYEHH: TOYHOI OIIiHKM KMPOBOI Macl Tijia y 3J0pOBYX MOJIO/IMX AKTVBHYX YOJ/I0Bi-
KiB B YMOBaX ITi/iBUIIIeHOI (i3MIHOI aKTUBHOCTI.

Knro4oBi cmoBa: 4010BiKM 3 HU3BKOKO (biquHOIO AKTMBHICTIO, MOJIO/Ii YOJTOBiKM, KOMITO3MIIifl Tijla, TOBIIMHA MIKiPHOI CK/Tafl-
KU, OKPY>KHICTb.
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