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Background: Loss of fat-free mass (FFM) and gain in body fat (BF) are the key disability risk
factors, also instrumental in perpetuating already existing functional disorders. Obesity construed
in terms of body mass index (BMI) values, in view of undesirable gain in BF, is a risk factor for
cardio-metabolic disorders. Both detrimental processes clearly evidence a scope of involutionary
changes characteristic of an aging population, also standing for one of its greatest burdens.
Purpose: The present study aimed to assess the changes in body composition (BC), in conjunction
with the relationship between BF% and BMLI, for defining overweight and obesity status in middle-
aged and older adults, against the select indicator variables under study.

Materials and Methods: The study involved 4799 individuals (33.7% men), PONS Project
participants, aged 43—64 years. BF% was measured with the aid of bioelectrical impedance
analysis (BIA) method. Age-induced changes in BC were determined against BF%, fat mass
(FM), FFM, BM]I, fat mass index (FMI), and fat-free mass index (FFMI). The relationship
between BF% and BMI was established with the aid of Bayesian regression models, adjusted
for gender and age.

Results: In both genders, BF% increased with age at a similar annual rate. The reduction of
FFM was noted mainly in men, which in conjunction with BF% gain ensured BMI stability.
The increase in BF% in women with stable FFM affected an increase in BMI. Regardless of
the BMI threshold, the anticipated (predicted) BF% increased with age in both genders.
Conclusion: Monitoring of BC is of particular importance in older adults, in view of
appreciably better characteristics of both the short- and long-term health predictors, as well
as overall potential for developing specifically targeted, effective health interventions.
Keywords: age, body fat percentage, body mass index, body composition, obesity, public
health

Introduction

Demographic trends indicate a steadily rising prevalence of obesity in older adults,
ie another risk factor for health loss in this population group, especially for chronic
diseases, directly associated with an increased risk of death.' Obesity is defined as
an excessive and health-threatening accumulation of body fat (BF). According to
the World Health Organization (WHO), prevalence of obesity in a global population
boasts an epidemic character, accounting for more deaths than an underweight
status.® Obesity is most often diagnosed on the basis of body mass index (BMI),
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even though this indicator leaves a lot to be desired in
terms of its accuracy.” ' BMI calculation formula does
not allow for the differences in body composition (BC)
related to, eg age, gender, ethnic origin, and race.'''?
Despite existing doubts, BMI is a widely accepted, simple
and convenient measure, showing strong and stable asso-
ciations with BF% and death from all causes.>”"* Some
investigators strongly believe that in line with clinical
definition of obesity, assessment of the actual percentage
of BF would offer a far better indicator, given wide avail-
ability of advanced measuring methods. "

Age-related changes in BC result from the coincidence
of genetic, behavioural and environmental factors.'®'”
They are related, inter alia, to hormonal status, nutrition,
physical activity, ethnicity, and an incidence of diseases.'®
Awareness of the factors instrumental in inducing changes
in BC and, above all, the very nature of these changes, is
essential in terms of current assessment of individual
health status, prediction of the actual risk of its deteriora-
tion/loss, and a scope of preventive actions to be
undertaken.'® Age-induced changes in BC increase both
the risk of cardiometabolic disorders and disability.”® The
appropriate contribution of fat mass (FM) and fat-free
mass (FFM) to body weight makes an essential risk indi-
cator of major issues in public health services at large.”!
Under physiological conditions, skeletal muscle mass
accounts for about half of FFM.?* Age-dependent deficit
of FFM combined with stable or growing BF promotes
sarcopenic development of 0besity.23’24 This particular
type of obesity is one of the risk factors for disability in
old age, or a factor perpetuating already existing disorders
in the locomotor system.”>® On the other hand, obesity
construed in terms of BMI>30 kg/m?, in conjunction with
excessive accumulation of BF, regardless of the changes in
FFM, has for years been deemed one of the major risk
factors for cardio-metabolic disorders.””~*®

The present study aimed therefore to assess specific
changes in BC, in conjunction with gaining an insight into
the relationship between BF% and BMI in the middle-aged
and older adults, with a view to defining overweight and

obesity against the select indicator variables under study.

Materials and Methods

The Polish-Norwegian Study (PONYS)

The PONS Project, ie “Establishment of infrastructure for
population health research in Poland,” pursued in collabora-
tion with Norwegian researchers, aimed at collecting

population data, with a view to assessing the main determi-
nants of individual health, and generally addressing the causes
of morbidity and mortality in Poland. Within the period
spanning 2010-2011, all men and women aged 45-64
(n=110,000), residents of a single region were invited to
attend the PONS study. Ultimately, 13,172 individuals out of
the target population were recruited, including 4799 city
residents. The study protocol embraced an individual Health
Status Questionnaire, medical examination, basic anthropo-
metric measurements, and biological blood and urine sam-
pling. More detailed information on the recruitment for the
PONS study may be found in our previously published paper.”

The Authors of the present study are permanently
authorised to access the source data sets of the PONS
study subjects, as some of those subjects also happen to
have been embraced by the HEALTHY KIELCE (Zdrowe
Kielce) Project, part of the PONS Project. Proprietary
rights to those data sets are held by the Holycross
Cancer Centre (HCC), and therefore the Authors, as the
staff members of HCC, may freely access them at any time
for research purposes, on a free-of-charge basis.

Otherwise, the above-referenced body of data is not
publicly accessible, in full compliance with the European
Union General Data Protection Regulation (EU GDPR)
constraints, and other statutory restrictions in place in
Poland. This notwithstanding, the Authors may make a
certain part of those data sets available to academic
researchers, following their prior conversion into an anon-
ymised format, when approached with a reasonable
request, care of the First Author.

Data Verification

In pursuance of the statutory right to access personal data,
the present study made use of pertinent data on PONS
participants, ie permanent Kielce residents. Based on the
assessment of the data completeness, all cases (n=4799;
33.7% of men) were pronounced eligible, as they pre-
sented all data required for a detailed assessment of the
BC variables under study.

Anthropometric Measurements

Application of models, while assessing body composition,
facilitates indirect assessment of the respective compart-
ments within the body. In the present study, whilst making
use of bioelectrical impedance analysis methods, the sim-
plest two-compartments (2C) model was applied, effec-
tively dividing the body into an FM compartment, and an
FFM compartment, respectively.”’ Body weight with an

submit your manuscript

2302

Dove

Clinical Interventions in Aging 2020:15


http://www.dovepress.com
http://www.dovepress.com

Dove

Macek et al

accuracy of up to 0.1 kg, and percentage of body fat
percentage (BF%) was assessed with the aid of TANITA
S.C.-240 MA tetra polar BC analyser. Due to the unavail-
ability of pertinent data on the FM and FFM in the source
database, the missing information on BC components was
calculated based on the available information. After ver-
ifying the calculation methods of the Tanita S.C.-240 MA
analyser on 15 volunteers with full BC measurements, FM
was calculated based on the available information on body
weight and BF% (BF% was the percentage of FM within
the body weight). FFM was calculated as the difference
between the body weight and FM. Both FM and FFM
were expressed in kilograms.?® Body height in the upright
position was measured with an accuracy of 0.1 cm with
the aid of SECA height measure. BMI, fat mass index
(FMI) and fat-free mass (FFM) index were calculated as
the quotient of body mass (kg), FM (kg), FFM (kg),
respectively, divided by the height in metre square (kg/
m?). In line with WHO recommendations, overweight and
obesity were classified as BMI >25 kg/m* and >30 kg/m?,
respectively.®'*? Pertinent details on the scaling of FM
and FFM to body height square are addressed in the
Statistical analysis section.

The Individual Health Status

Questionnaire

Moderate to vigorous physical activity in leisure (MVPA)
was estimated against the International Physical Activity
Questionnaire (long version). MVPA was calculated based
on the number of days and duration of physical activity in
leisure time. Smoking status and alcohol consumption
were divided into two broad categories: never (never or
former) and current smoker or drinker.

Statistical Analysis

Basic statistics are presented as mean + standard devia-
tions or absolute number and proportion, depending on
the actual type of variable under study. Statistical differ-
ences between men and women were estimated by #-test
(equal variance), Welch test (unequal variance), or chi-
square test (categorical variables). Equal variance was
checked by F-test. Statistical differences between 5-year
age groups were estimated by Kruskal-Wallis one-way
analysis of variance by ranks. The significance of differ-
ences between respective age groups was investigated
by pairwise comparison test with the Benjamini and
Hochberg P value adjustment method. The distribution

of BF% and BMI variables according to respective age
range groups and gender was estimated by cumulative
distribution function. The BMI calculation formula is
based on two assumptions, ie (1) the adult body weight
is scaled approximately to the square of its height, (2)
after adjusting the body weight by the square of its
height, adults, regardless of gender, have the same pro-
portion of FM, regardless of body height. The second
assumption implies that both FM and the associated
FFM, much like BMI, scale up to the square of body
height. Several published reports on this particular sub-
ject prompted us to have the second assumption criti-
cally reviewed. To this end, the approach proposed by
Benn™ and Heymsfield®® was applied in which R-
squared values were calculated for regression of BMI
and FM/height?, or BMI and FFM/height®. B values
varied incrementally from 0.5 to 3.0, in 0.5 increments.
R-squared values as a function of p were plotted and,
after visual inspection, B values associated with the
maximum correlation were selected for FMI and FFMI
formulae. Maximum correlations expressed as R-squared
between BMI and FM/height® or FFM/height® in men
were similarly observed for f=2.0. Maximum correla-
tions between BMI and FM/height® or FFM/height® in
women were reported for § within the range 2.0-3.0 and
1.5-2.0, respectively. In men, the choice of power equal
2 for height seemed obvious, whereas in women the
correlation ranges indicated small differences in the
choice of the indicators with power ~2 for height
(Supplementary Figure S1). The correlation between

BF% and BMI between gender group and within each
age-gender group was examined with the aid of
Spearman’s rank correlation coefficients. The signifi-
cance of the difference between two correlation coeffi-
cients was examined using Fisher’s r-to-z transformation
with the Bonferroni correction, and P values<0.01 were
Based on the

exploratory analysis, an appropriate function for model-

considered statistically significant.
ling the posterior probability distribution of BF% was
defined. It was established that the relationship between
BF% and BMI was best described by the formula BF%
= o + Bl x Sex + B2 x Age + B3 x BMI, in which a
(intercept) and B (regression coefficient) were estimated
against the data actually yielded. The parameters of the
linear regression model were estimated with the aid of
the Markov Chain Monte Carlo method, by using the
MCMC package. MCMC takes advantage of the Gibbs

sampling to generate a sample from the posterior
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distribution of a linear regression, with a view to esti-
mating the linear regression parameters. All statistical
analyses were completed in R (version 3.5.3). P values
<0.05 were deemed statistically significant.

Sensitivity Analysis

The sensitivity analysis for the association of BF% and
BMI, stratified by age and gender, was carried out. All
cases (n=2.321) with self-reported comorbidities were
1). Then
Bayesian regression models were fitted making use of

deleted from the study database (Figure

the same set of variables as in the main analysis.

Study sample
n = 4799

Results

The study protocol covered 4799 individuals aged 43—
64 years (mean age 55.1 years); men accounting for
33.7% of the population sample (Table 1). The most
numerous group was persons aged 55-59y (30.8%), the
least numerous - the ones aged 40—44y (3.0). Average
height, body weight, BMI, FFM, FFMI, and incidence
of overweight and obesity, as well as alcohol consump-
tion were significantly higher in men than in women.
Based on BF%, FM, and FMI, significantly higher levels
of body fat mass were observed in women, as opposed

to men. No significant differences in smoking frequency

Excluded

Diabetes n = 250

Hypertension n = 1613

Stroke n=24

Ischemic heart disease n = 119

Coronary artery disease n = 101

Asthman=79

Chronic obstructive pulmonary disease n = 14

Cancer n =99

Missing comorbidity data n = 22

Sensitivity analysis sample
n = 2478

Figure | Flow diagram of the selection process in the sensitivity analysis.
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Table | Basic Characteristics of the Study Group Total, Stratified by Gender
Variable Men Women Total P*
(n=1617) (n=3182) (n=4799)
Age (years) 54.915.6 55.1%5.3 55.1£5.4 >0.05
Number of cases by age group
4044y 54 (3.3) 91 (2.9) 145 (3.0)
4549y 260 (l6.1) 436 (13.7) 696 (14.5)
50-54y 408 (25.2) 843 (26.5) 1251 (26.1)
55-59y 485 (30) 995 (31.3) 1480 (30.8)
60-64y 410 (25.4) 817 (25.7) 1227 (25.6)
Height (cm) 173.9£6.3 159.945.8 164.6+8.9 <0.001
Weight (kg) 85.6%12.7 70.3x12.1 75.5%14.3 <0.001
BMI (kg/m?) 28.3+3.8 27.5%4.7 27.8+4.4 <0.001
Body fat (%) 26.7+6.1 35.6+6.4 32.6%7.6 <0.001
Fat mass (kg) 23.3+8.2 25.7+8.7 24.9+8.6 <0.001
Fat mass index (kg/m?) 7727 10.0+3.4 9.3%33 <0.001
Fat-free mass (kg) 62.2+6.9 44744 50.6+9.9 <0.001
Fat-free mass index (kg/m?) 20.6+1.8 17.5%1.7 18.5+2.3 <0.001
BMI225, n (%) 1322 (81.8) 2156 (67.8) 3478 (72.5) <0.001
BMI=230, n (%) 473 (29.3) 815 (25.6) 1288 (26.8) <0.01
Smoker, n (%) 303 (18.7) 541 (17.0) 844 (17.6) >0.05
Drinker, n (%) 1464 (90.5) 2675 (84.1) 4139 (86.3) <0.001
MVPA, n (%) 540 (33.4) 1047 (32.9) 1587 (33.1) >0.05

Note: Data are presented as mean * standard deviation, unless stated otherwise.

Abbreviations: BMI, body mass index; MVPA, moderate to vigorous physical activity in leisure; P¥, statistical differences between men and women.

and MVPA were encountered, neither in men, nor in
women.

BMI not less than 30 kg/m* (obesity) was established
to be on a par in 25% of men and women (Figure 2). In
both genders, BMI increased with age, although in women
the dynamics of change was higher than in men.
Depending on age, in 25% of men BMI showed a slight
range of variability not less than ~30 kg/m* to =31 kg/m?,
while in 25% of women not less than ~28 kg/m” to ~31
kg/m?> BF content not lesser than 30% was noted in 25% of
men and 75% of women. In both genders, BF% increased
with age, although in all age groups in men it was =10%
lesser, as compared to women. In 25% of men, BF showed
a range of variability not lesser from =27% to =31%,
whereas in 25% of women not lesser from ~38% to ~41%.

Age-gender-specific differences in the measures of fat
cover under study (except for FM in the 40—44y and 45—
49y age groups, and BMI in the 60—64y age group) were
significant (Supplementary Table S1). Age-specific differ-

ences with no gender stratification depended on the spe-
cific variable under study (Supplementary Table S2). In

men, significant differences in age groups were observed

mainly for BF%, FMI, and FFM, in women (except for
FFM) the differences in the variables under study were
more manifest and represented two paradigms. The first
one showed significant differences between all study
groups (except for the 4044y and 45-49y age groups),
the second one confirmed significant differences between
respective study groups (except for the 40-44y, 4549y,
and 50-54y age groups). BF% in men and women
increased with age at the same annual rate of 0.6%
(Figure 3, Supplementary Table S1). In the 60—64 age

group, BF% in men was 27.9% + 6.1%, and was signifi-
cantly lower than in women (37.4% =+ 5.8%). After adjust-
ing FM for body height square, FMI values in both
genders continued to show a trend that increased with
age at a similar annual rate to the one observed for BF%.
In both genders, changes in FFM with age showed differ-
ent patterns. In men, FFM decreased at a rate of 0.4%/
year, whereas in women the fat-free mass remained rela-
tively stable. Different patterns of changes were also
observed for BMI. In the case of men, no changes in
BMI were reported with age, whereas in women it

increased at an annual rate of 0.5%.
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Figure 2 Cumulative distribution of BMI and BF%, stratified by age groups and gender. BMI, body mass index for: (A) total group by gender; (B) men by age; (C) women by
age; BF%, body fat percentage for: (D) total group by gender; (E) men by age; (F) women by age.
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Figure 3 Changes in BC by age in men (red line) and women (green line). (A) BF%, body fat percentage; (B) FM, fat mass; (C) FFM, fat-free mass; (D) BMI, body mass index;
(E) FMI, fat mass index; (F) FFMI, fat-free mass index.
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Table 2 Spearman Correlation of BF% and BMI by Age Group
and Gender

5

Age Group Men P Women P*

4044y 0.854 <0.001 0.914Ped <0.001
4549y 0.856° <0.001 0.839° <0.001
50-54y 0.807 <0.001 0.841° <0.001
55-59y 0.848" <0.001 0.852°f <0.001
6064y 0.788° <0.001 0.815%f <0.001

Notes: * > < ¢ © fSignificantly difference between two correlation coefficient at
P<0.01 (equivalent to P<0.05 after Bonferroni correction); P"and P, significance of
the correlation coefficients for men and women, respectively.

Table 3 Linear Regression Model Results

Predictor Value Standard Error | t-value | P

Intercept —1.00084 | 0.6039 —1.657 >0.05
Sex (men) —9.78587 | 0.11349 —86.227 | <0.001
Age (years) | 0.09001 0.0101 8912 <0.001
BMI (kg/m?) | 1.14864 0.01234 93.047 <0.001

Notes: Adjusted coefficient R? was 0.76; F-statistic: 5173 on 3 and 4795 degrees of
freedom; P<0.001.
Abbreviation: BMI, body mass index.

All BF% and BMI correlations under study, stratified
by age and gender were significantly higher than zero
(Table 2). In both men and women, the strength of BF%
and BMI correlations decreased with age. In men, signifi-
cant differences between the correlation coefficients were
observed only in the 45-49y - 60—64y, and 55-59y - 60—
64y age groups. In women, age had a more significant
impact on the differences between the variables under
study. The correlation coefficient in women aged 40-44y
differed significantly from the ones in other age groups.

Table 4 Markov Chain Monte Carlo Simulation Results

Significant differences were also observed between the
55-59y - 60—64y age groups.

Table 3 presents the results of a regression model
probing the association between BF% and BMI. All the
predictors taken into account made a significant contribu-
tion into the actual modelling. Based on the coefficient of
determination values, it was established that inclusion of
gender, age, and BMI into the model actually accounted
for 76% of the BF% variation.

Table 4 shows the means, standard deviations, and
standard errors of the predictors under study, based on
MCMC simulation. Taking into account age and BMI,
men in comparison to women had their BF% lower by
~10%, on average. Regardless of gender, an increase in
age by 1 year was associated with a 0.09% rise in BF%.

Based on Bayesian regression models, approximate
gender-specific BF% cut-offs were estimated at five-year
intervals (age range 40y - 65y) corresponding to BMI
thresholds for normal weight, overweight, and obesity
(Table 5). In both genders, regardless of the BMI cut-
offs, BF% increase with age was predicted. Also, regard-
less of age and the adopted cut-off threshold for BMI, the
predicted BF% cut-offs for men were =10% lower, as
compared to women. In both genders, the highest BF%
values were predicted in the age group of 65 years. For
BMI=30kg/m* they were 29.5% and 39.3% for men and
women, respectively.

The anticipated BF% values, as estimated through sen-
sitivity analysis, did not differ significantly from those
yielded in the main analysis (Supplementary Table S3).

Regardless of gender, the differences in BF% estimates in
the main analysis and sensitivity analysis showed a range
of variability from —0.7% to 1.4%. The smallest differ-
ences were recorded for BMI=30.0 kg/m? (range —0.7% to

Predictor Mean Standard Deviation Standard Error Quantiles
2.5% 97.5%
Intercept —1.00673 0.60317 0.0060,317 -2.1713 0.2144
Sex (men) —9.78732 0.11477 0.0011,477 —10.013 —9.5623
Age (years) 0.09005 0.01013 0.0001013 0.0696 0.1098
BMI (kg/m?) 1.1488 0.01225 0.0001225 1.1247 1.173
o’ 13.70073 0.27927 0.0027,927 13.1655 14.2666
Abbreviation: BMI, body mass index.
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Table 5 Means and 95% Credible Intervals of Anticipated BF% Relative to BMI Cut-Offs, Stratified by Age and Gender

Agel/Gender BMI = 18.5 kg/m? BMI = 25.0 kg/m? BMI = 30.0 kg/m?
Men

40y 14.1 (114, 16.7) 21.5 (18.7, 24.4) 27.3 (243, 30.2)
45y 14.5 (11.8, 17.3) 22.0 (19.1, 24.9) 27.7 (24.7, 30.8)
50y 15.0 (121, 17.8) 22.4 (19.4, 25.5) 28.2 (25.0, 31.3)
55y 15.4 (12.5, 18.4) 22.9 (19.8, 26.0) 28.6 (25.4, 31.9)
60y 15.9 (12.8, 18.9) 23.3 (20.1, 26.6) 29.1 (25.7, 32.4)
65y 16.3 (13.1, 19.5) 23.8 (20.5, 27.1) 29.5 (26.1, 33.0)
Women

40y 23.8 (21.2, 26.5) 31.3 (285, 34.2) 37.1 (34.1, 40.0)
45y 243 (21.5, 27.1) 31.8 (289, 34.7) 37.5 (34.5, 40.6)
50y 247 (21.9, 27.6) 322 (29.2, 35.3) 38.0 (34.8, 41.1)
55y 252 (22.2, 28.2) 32.7 (29.6, 35.8) 38.4 (35.2, 41.7)
60y 25.6 (22.6, 28.7) 33.1 (29.9, 36.4) 38.9 (35.5, 42.2)
65y 26.1 (22.9, 29.3) 33.6 (30.3, 36.9) 39.3 (35.9, 42.8)

Note: Relationship between BMI and BF% was estimated based on the formula: BF% = —1.0-9.8 X (Sex = men) + 0.09 x Age + 1.149 x BMI.

Abbreviation: BMI, body mass index.

0.1%), the largest ones for BMI=18.5 kg/m2 (range 0.5%
to 1.4%).

Discussion

We investigated the effect of age on the changes in BC in
the middle-aged and older adults. Although BF% in men
was lower than in women, it increased with age in both
genders at a similar annual rate. FFM decreased with age
only in men, remaining relatively stable in women. In
women, lack of changes in FFM and an increase in BF%
in turn contributed to an increase in BMI. In men, BMI
remained stable, most likely due to a specific change in
body mass components consisting in gain in fat cover and
simultaneous loss of muscle tissue. The relationship
between BMI and BF% under study indicated gain in fat
cover with age in both genders. Regardless of the BMI
threshold, the predicted BF% values in men were =10%
lower than in women, even though they increased with age
in both genders.

As corroborated through a body of evidence yielded by
large cross-sectional population studies, body weight and
BMI increase during most of adult life, reaching the high-
est values in both genders in the sixth decade of life, and
then gradually drop.>> Body weight reduction and BMI
after reaching 60 years of age can be burdened by survival
bias, resultant from premature mortality in obese indivi-
duals, both the young and the middle-aged ones.*® On the
other hand, the results of longitudinal cohort studies

indicate that body weight and BMI in older individuals
are relatively stable, or subject to a slight reduction in the
seventh decade of life.’” Changes in BF are dependent on
the energy balance.”® An increase in energy intake, and
mobility decreasing with age are the primary causes of BF
accumulation.”® An onset of obesity exacerbates the defi-
cits in muscle mass and strength as a secondary factor,
impairs physical function, consequently leading to func-
tional disability and reduced overall quality of life.*’
Although obesity is widely acknowledged as appreciably
instrumental in health loss, opinions regarding its treat-
ment in older individuals remain discrepant. The under-
lying reason for the existing controversy is related to the
potentially adverse effects of FFM loss in this population
group.! Relative weight loss due to individual dietary
intake, in terms of its main components (FM and FFM),
is irrespective of age in both genders, though.*'***
Age-induced changes in the BC, resultant from an unfa-
vourable ratio of FFM to FM, affect the relationship between
BMI and BF%.%° On the one hand, it is related to the loss of
FFM, while on the other hand, to a decrease in body height as
a result of degenerative changes within the vertebral bodies,
and an increased physiological curvature of the spine.* In
the first case, the consequence of these changes is an under-
estimated BF%, whereas in the second one, its diagnostic
overrating. Consequently, assessment of visceral fat in the
elderly based on BMI alone may well be insufficient.
Another essential argument highlighting a somewhat dubious
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value of BMI in assessing obesity consists in an altered
pattern of fat distribution in older adults. Generally detrimen-
tal and health-threatening increase of visceral, intramuscular,
and intrahepatic fat, in conjunction with a simultaneous
reduction of FFM, may prompt the investigators to develop
a much mistaken belief in a complete absence of any visceral
fat deposits, or seem indicative of a low risk of such deposits,
as in result of the above-referenced changes, the BMI values
would not be subject to any significant alterations.*

The highlighted differences in male and female BCs are
fully consistent with those reported by other authors.*’
Boasting the same BMI values, men have higher FFM,
whereas women have higher FM values, as compared to
men. Even though men have more FFM than women, the
muscle tissue loss observed in the process of involuntary
changes is more frequently observed in men than in
women.*® The results of the present study corroborate the
age- and gender-specific BF% variation within the same
BMI category. This in turn gives sufficient grounds to
believe that BMI underrated the prevalence of obesity in
women and older age groups, regardless of gender. These
results are fully consistent with previous findings. According
to Pasco et al,” in order to improve FM estimates, pertinent
BMI thresholds defining overweight and obesity should be
made gender- and age-specific, taking into account physio-
logical differences in male and female body structure, as
well as the actual impact of age on BC. The results reported
in the Ambrosi et al*’ study indicate that making use in
clinical practice of BMI only is bound to result in the actual
underrating of both obesity and cardiometabolic risk asso-
ciated with its incidence. The investigators postulate there-
fore to have the BC measurements incorporated into routine
medical practice as a set of legitimate indicators. The ratio-
nale behind this recommendation is also grounded in the
sex-specific FM distribution paradigms. The accumulation
of FM in the trunk and abdomen area is more common in
men, whereas in the hip and thigh area - in women.''
Physiological differences in men’s and women’s BC, accom-
panied by the resultant changes in BC during the ageing
process stand for specific health implications. Even though
obesity occurs in both men and women, the associated health
risks seem to be different for each gender.*® Abdominal
obesity characteristic of men is much closer related to car-
diometabolic risk than buttock and thigh obesity character-
istic of female gender.*’

The findings of the present study should be construed in
terms of strengths and weaknesses. The study was based on
a large population sample, recruited in the way ensuring

representativeness and external validity. Diverse statistical
methods, as applied in the analyses, give extra credence to
the results. Regretfully, a cross-sectional nature of the study
made it unfeasible to draw any conclusions of causal char-
acter with regard to the relationship between BF% and BMI.
The method recommended for assessing BC is dual energy
X-ray absorptiometry, whereas in the present study, the
second most frequently applied method based on measuring
electrical bioimpedance was used. Relative scarcity of parti-
cipants in the 40—44 years age range may well have ulti-
mately accounted for some testing bias.

Conclusion

Age-induced changes in BC indicated an increase in body
fat percentage in both genders, although to a greater extent
in women, as well as a reduction in muscle mass, espe-
cially in men. BMI is not deemed an adequate indicator of
obesity in older adults, as it fails to take into account the
involutionary changes within the body mass components.
Regular monitoring of BC in older adults therefore appears
essential in terms of acknowledging appreciably better
characteristics of short- and long-term health-loss predic-
tors entailed. Diagnostic shortcomings of assessing obesity
against BMI alone may well be mitigated by having it
supplemented with regular monitoring of the key body
mass components, ic fat and muscle tissue, therefore
ensuring a comprehensive insight into the issue.
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