Anthropological Review * Vol. 82(4), 339-347 (2019)

) ANTHROPOLOGICAL REVIEW
" sciendo Available online at: https://doi.org/10.2478/anre-2019-0025

Dietary habits in the context of body composition
of young adult females

Tereza Sofkovd, Michaela Hrivnovd, Marie Chrdskovd

Department of Anthropology and Health Education, Faculty of Education,
Palacky University Olomouc, Olomouc, Czech Republic

AsstracT: Appropriate dietary habits and healthy nutrition play a part in weight control. Set positive prin-
ciples make precondition for satisfactory state of the body and its composition. Body mass index (BMI) is
most commonly used to assess optimal body mass in relation to health risks. However, BMI does not enable
the representation of individual body components and may lead to misdiagnosis in one person. The aim of
our study was to evaluate dietary habits and selected body composition parameters based on BMI. More-
over, we evaluated these parameters in relation to the daily frequency of meals. The research group consist-
ed of 318 female students of pedagogical disciplines of Palacky University in Olomouc, aged between 18
and 30 years. (22.3+2.5 years). The survey was conducted in March 2018 and 2019. Data on dietary habits
were acquired through a questionnaire survey that focused on the daily frequency of meals. Multi-frequen-
cy bioimpedance analysis using InBody 720 analyser was used to determine body composition parameters.
In the normal weight BMI (BMI_N) category, the selected parameters (BFP: body fat percentage, VFA:
visceral fat, FFM: fat-free mass) based on general recommendations for body composition are met. In the
overweight and obesity (BMI_O) category, the mean BFP values fall, as expected, into the obesity category
(> 35%). We may conclude that statistically significantly lower relative risk of damage to health assessed by
the body fat and visceral fat (BFM, BFE, VFA, BFMI) was found to be significantly lower in women who con-
sume 5 meals per day compared to women who consume 4 or less daily portions of food. The differences
between the BMI categories for individual meals during the day were statistically insignificant for the group
we investigated. We evaluate the dietary habits positively based on the low frequency of skipping meals.
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Introduction delay the onset or manifestation of many

health and lifestyle related problems. Ap-

Health is determined by many endoge- propriate dietary habits create a precon-
nous and exogenous factors. The most dition for the prevention of many chronic
dominant factor, however, is the every- non-infectious diseases. Education in the
day lifestyle, which may build up the areas of lifestyle, especially learning op-
natural determining health factors and timal eating habits, is a part of general
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and profiling disciplines of students of
pedagogical disciplines (Andersen 2003;
Katzmarzyk et al. 2008; Machova and
Kubdtovd, 2010).

Rokyta (2000) states that even en-
ergy intake during the day maintains
increased metabolic turnover rate and
prevents the accumulation of reserves in
the body. Regular food intake during the
day is considered as a nutritional factor
that is independent predictor of balanced
weight. In addition to the appropriate
amount of energy received, it is import-
ant to distribute it to more meals during
the day. The energy received should be
distributed into five servings (three main
meals and two snacks). In general, it is
recommended to prefer lower energy and
lower glycaemic index foods in the after-
noon (Ma 2003).

The body mass index (BMI) was rec-
ommended to be used to determine the
optimal body mass. The advantage of
BMI lies in its simplicity and its use in
wide-ranging epidemiological research
(Hainer et al. 2011; WHO 2004). Many
authors do not consider the assessment
by using BMI categorisation of body
mass as satisfactory (Gdba and Pridalovd
2014; Kyle et al. 2004; Romero-Corral et
al. 2008). BMI does not enable the rep-
resentation of individual body compo-
nents, principally body fat. Facts relating
to the human body composition are the
prerequisite for understanding its func-
tioning in health and sickness. Body
composition is a suitable indicator of
the functional state of the organism and
its fitness. Body composition is geneti-
cally influenced; it is further shaped by
exogenous factors, including nutritional
factors (Baumgartner 2000; Sofkova and
Pridalova 2015).

Appropriate indicators for conclusive
evidence of somatic condition are indi-

vidual body components, above all body
fat (BFP, health recommendations at <
35%), fat-free mass (FFM) and health
indicators relating to body composition,
e.g. body fat mass index (BFMI, range
within 3.9 kg/m? to 8.1 kg/m? corre-
sponds to the health recommendation for
women) and fat-free mass index (FFMI,
range within 14.6 kg/m? to 16.7 kg/m?
corresponds to the health recommenda-
tion for women) (Heyward and Wagner,
2004; Kyle et al. 2004).

The objective of our study was to eval-
uate dietary habits and selected parame-
ters of body composition based on BMI
and to evaluate these parameters based
on the daily frequency of meals in 318 fe-
male students of the Pedagogical Faculty
of Palacky University in Olomouc.

Material and Methods

Research group

The research group consisted of 318 ran-
domly selected female students of teach-
ing programs at the Pedagogical Faculty
of Palacky University in Olomouc within
the age range of 18-30 years (22.3+2.5
years). Namely, 1st and 3rd years of the
bachelor level course graduating in Phys-
ical Anthropology (full-time attendance
or combined study). 17 underweight fe-
male students who underwent somatic
measurements were excluded from fur-
ther research.

Standardised anthropometric meth-
ods for determination of basic somatic
parameters and somatic indices were
used in the investigation. Body mass in-
dex (BMI = body mass/body height?, kg/
m?) was used to evaluate body mass cat-
egorisation. Students were divided into
two groups based on the categorisation
of BMI (BMI_N - normal mass: 18.5 to
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24.9 kg/m? n=242; BMI O - overweight
and obesity: > 25.0 kg/m?, n=76). Body
height was determined with an accuracy
of 0.5 cm by P-226 anthropometer (Trys-
tom, Czech Republic). Body mass was de-
termined using InBody 720 analyser. The
average BMI of the normal mass category
(BMI_N) was 21.4%2.1 kg/m?. The mean
body height was 166.7=6.4 cm and the
mean body mass was 59.2+7.4 kg. The
average BMI of the overweight and obe-
sity category (BMI_O) was 30.2+2.5 kg/
m?, the mean body height was 167.3+6.3
cm and the average body mass was
85.1+18.6 kg. Furthermore, we evaluat-
ed selected somatic characteristics based
on the recommended daily frequency of
meal: Group I (5 meals per day or more,
n=218) and Group II (4 meals per day or
less, n=100).

Research part of the project was car-
ried out during February 2018 and 2019.
Each female student signed a written
consent to the measurement and was
familiarised with the organisational re-
quirements of the research. The project
was approved by the Ethics Committee
of the Faculty of Education, Palacky Uni-
versity Olomouc, under no. 09/2018.

Evaluation of body composition

InBody 720 analyser was used to diag-
nose body composition by direct-con-
trolled multi-frequency bioelectric im-
pedance (1-1000 kHz). The principle
of the bioelectric impedance method
is based on the differences in the prop-
agation of high-frequency alternating
current of different intensity in different
biological structures. It is a non-invasive
and time-saving method. The device dif-
ferentiates body mass into three compo-
nents, namely the total body water (in-
tracellular and extracellular water), the

dry matter (proteins and minerals) and
the body fat. InBody 720 also analyses
the amount of visceral fat that is defined
as the transversal cross-sectional area in
the abdominal region at vertebrae L4-
L5. The correlation between Computed
Tomography and InBody 720 methods is
defined at r = 0.92 level (Biospace 2008).
Measurements were carried out under
standard conditions given by the device
manual (Biospace, Seoul, South Korea).
Before each measurement, female stu-
dents were acquainted with the guide-
lines that are required to acquire valid
body composition information.

Questionnaire survey relating to
dietary habits

Data relating to dietary habits was ac-
quired through an investigation that
focused on the frequency of daily food
consumption (breakfast, snack in the
morning, lunch, afternoon snack, din-
ner). Based on the recommendations in
the “Nutritional Recommendations for
the Population of the Czech Republic”
(2012) paper, the optimal diet was de-
termined as having five meals over the
course of the day and non-optimal diet
as having four or less daily portions of
food (SPV, 2012).

Data analysis

Collected body composition data was
processed using Lookin’Body 3.0 pro-
gram. Data relating to dietary habits were
transferred to MS Excel spreadsheet. Sta-
tistical data analysis was carried out with
the use of through Statistica 10.0 pro-
gram (StatSoft, Tulsa, USA). The poly-
nomial regression method was used to
determine the relationship between BMI
and body fat percentage (BFP %). Key
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statistical quantities for the monitored
parameters (somatic characteristics) and
their differences between BMI categories
were calculated (BMI_N, BMI O). The
basic statistical variables for the moni-
tored parameters (somatic characteris-
tics) and their differences between the
groups (Group I, Group II) were calculat-
ed. The significance of these differences
was tested using the Mann-Whitney U
test. The significance of daily foot con-
sumption between BMI categories was
tested using the Test for comparing rel-
ative frequency. Statistical significance
was determined at a<0.05 level.

Results

The target group were female students,
within the age range of 18-30 vyears
(22.3%2.5 years), of the Pedagogical Fac-
ulty of Palacky University in Olomouc.
Future educators were divided into two
groups according to the body mass index
categorisation (BMI_N - normal mass, n
= 242; BMI_O - overweight and obesity,
n = 76). The research included somatic
examination and questionnaire survey
relating to dietary habits.

Frequency of daily food consumption
(breakfast, snack in the morning, lunch,
afternoon snack, dinner) is presented in
Table 1. In the BMI N category, 80.6%
of female students regularly eat break-
fast and 76.3% in the BMI_O category.

24.3% in BMI N category and 22.3%
in BMI_O category eat breakfast within
half an hour of awakening. The morning
snack is regularly consumed by 92.9%
of female students in the BMI N cate-
gory and 85.5% in the BMI_O category
(p=0.04). 67.7% in the BMI_N category
and 59.2% in the BMI_O category from
the monitored group regularly eat lunch.
Up to 98% of female students in both cat-
egories regularly snack in the afternoon.
Usually, female students have a dinner,
in the BMI_N category 74.7% and 72.3%
of students in the BMI_O category. Based
on the low frequency of skipping meals,
we evaluate the dietary habits positively.

Table 2 presents selected somatic
characteristics of the body composition
for each group differentiated according
to the BMI categories. Looking at BMI
categories, it is apparent that the aver-
age percentage of body fat corresponds
to the normal weight category (BFP,,, :
25.9%). The average body fat values in
BMI overweight and obesity category
(BFP,,, o: 39.9%) fall into the obesity
category. In the case of visceral fat (VFA,
cm?), the recommended standard (>100
cm?) is exceeded in the BMI O catego-
ry (VFA,,  42.9 cm? VFA_ . 112.2
cm?, p<0.001). Higher relative repre-
sentation of the average skeletal-muscle
mass (SMM, kg) was of the total body
mass (BM, kg) recorded for BMI_N (skel-

etal-muscle percentage , . : 69.4%; skel-

Table 1 Frequency of daily food consumption in relation to the BMI

BMI BMI
Variable normal (n=242) overweight and obesity (n=76) p-value
n % n %
Breakfast 195 80.6 58 76.3 0.41
Snack morning 225 92.9 65 85.5 0.04
Lunch 164 67.7 45 59.2 0.17
Snack afternoon 238 98.3 74 97.3 0.58
Dinner 181 74.7 55 72.3 0.67
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Table 2. Selected body composition characteristics in relation to the BMI
BMI BMI
Variable normal (n=242) overweight and obesity (n=76) p-value
Mean=+SD Mean=*SD
BFP (%) 25.9+5.4 39.9+4.1 <0.001
BFM (kg) 15.5+4.2 34.5+6.3 <0.001
VFA (cm?) 42.9+15.5 112.2+22.1 <0.001
TBW (%) 54.2+4.0 43.8%£2.9 <0.001
TBW (1) 32.0+£3.3 36.8+3.8 <0.001
FFM (kg) 43.7+4.5 50.3+5.2 <0.001
SMM (kg) 41.1x4.2 47.3x4.9 <0.001
BMI (kg/m?) 21.4+1.8 30.2+2.2 <0.001
BFMI (kg/m?) 5.6%2.3 12.4+3.5 <0.001
FFMI (kg/m?) 15.9+2.9 18.1+2.4 <0.001

Note: BFP — Body Fat Percentage; BFM — Body Fat Mass, VFA — Visceral Fat Area, TBW — Total Body Water,
FFM - Fat-free Mass, SMM - Skeletal Muscle Mass, BMI — Body Mass Index, BFMI - Body Fat Mass Index,

FFMI - Fat-free Mass Index.

etal-muscle percentage ,,, .: 55.5%). Per-
centage of total body water (TBW, %) in
the BMI_O category (TBW,,, .: 43.8%)
did not exceed 50%. BEMI (body fat mass
index) for the BMI_O category indicates
high risk of obesity. Average BFMI for the
BMI N category was significantly lower
than for the BMI_O category (BEMI,, :
5.6 kg/cm?; BFMI,, ,: 12.4 kg/cm?,
p<0.001). Average fat-free mass index in
the BMI_N category (FFMIL,, .: 15.9 kg/
cm? corresponds the health recommen-
dation for women, which is within the
range of 14.6 kg/m?to 16.7 kg/m?).

The polynomial regression modelling
was carried out with the aid of Statisti-
ca 10.0 program, namely dependency of
BMI on BFP. The following equation was
derived by observing the relationship be-
tween BMI (kg/m?) and BFP (%): BMI =
22.4067 - 0.4252(BFP) + 0.0145(BFP)>.
Figure 1 shows a graphical represen-
tation of the relationship, namely the
regression curve together with the pre-
diction interval. The coefficient of deter-
mination of this model is 0.86.

We have also divided the monitored
students into two groups that meet and
do not meet the recommended frequency
of daily meals (Group I - 5 meals per day
or more, n=218; Group II — 4 meals per
day or less, n=100). Table 3 presents se-
lected somatic characteristics of the body
composition for each group differenti-
ated according to the daily frequency of
meals. Among the groups of women with
different frequency of daily meals, there
are statistically significant differences in

BMI
©
8

Fig. 1. Relationship between body mass index and
body fat percentage
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the parameter associated with risk as-
pects of obesity, namely in the body fat
(BFM,,: p = 0.01, BFP,: p = 0.005). A
group ‘of women with a frequency of 5
or more meals per day (Group I) has the
percentage of fat BFP = 26.3%. Propor-
tion of relative body fat in the group with
daily meals less than 5 (Group II) ex-
ceeds the recommended 28% (BFPGroup 0
29.3%).The relative TBW was of the total
body mass (BM, kg) in TBW__ : 53.3%
and in TBWGroup 5 50.9%. Average BMI
values are in the normal weight category
only for the 5 and more meals per day
group (BMI, - 23.2 kg/m’). Average
BEMI values fall within the health-safe
range and there are statistically signifi-
cant differences between the two groups
(BFMI__ . 6.3 kg/m? BEMI__ : 15.2
kg/m?, p 0008) Average FFMPI corre-
sponds to higher muscle mass develop-
ment (FFMI, = = 16.8 kg/m?* FFMI
=18.9 kg/m2 p=0.39).

Group

Table 3. Selected body composition characteristics
in relation to the dietary habits

Group 1 Group 2
Variable n=218 n=100  p-value
Mean=SD Mean=SD

BFP (%) 26.3+8.6 29.3+x8.6 0.005
BFM (kg) 17.8+8.8 20.7+x10.5 0.01
VFA (cm?) 58.3+34.5 67.4+42.1 0.11
TBW (%) 53.3x4.2 50.9%+4.7 0.22
TBW (1) 35.4+6.7 34.5+x6.4 0.26
FFM (kg) 48.4+9.2 47.1x8.7 0.26
SMM (kg) 45.5+8.7 44.3+82 0.25
BMI (kg/m?) 23.2+4.0 34.4x43 0.29
BFMI (kg/m?) 6.3+x3.1 15.2+5.1  0.008
FEMI (kg/m?) 16.8+2.0 18.9+x1.9 0.39

Note: Group I (II) - categorisation of daily fre-
quency of meal (Group I - 5 meals per day or more,
Group II — 4 meals per day or less); BFP — Body Fat
Percentage, BFM — Body Fat Mass, VFA - Visceral
Fat Area, TBW - Total Body Water, FFM - Fat-free
Mass, SMM - Skeletal Muscle Mass, BMI — Body
Mass Index, BFMI - Body Fat Mass Index, FFMI —
Fat-free Mass Index.

Discussion

Appropriate dietary habits are one of the
important preconditions for a healthy
lifestyle. Meals should be eaten regu-
larly and at regular times. Breakfast is
the meal with the greatest metabolic
effect and the relationship to maintain-
ing acceptable weight. This relationship
has been demonstrated in adults in the
study by Timlin, Pereira, Story and Neu-
mark-Sztainer (2008). Of the total num-
ber of women monitored, 77.5% eat
breakfast regularly. The differences be-
tween the BMI categories for individual
meals during the day were statistically
insignificant for the group we investi-
gated. Individual portions of BMI_O stu-
dents with their size and caloric intake
may exceed the recommended amount of
food. We did not study this variable (size
and caloric intake of food). In relation to
our findings, with similar frequency of
daily meals in individual BMI categories,
the reasons of overweight and obesity
among students might be also related to
other issues.

The World Health Organization
(2004) names the indirect fundamental
causes of obesity the increasing urbani-
sation, industrialisation and disappear-
ance of traditional lifestyles with direct
factors being sedentary lifestyle and
high-energy diet. Lack of regular physical
activity is also associated with increased
obesity which has major impact on hu-
man health. Our health is also negatively
influenced by deterioration of environ-
mental conditions and higher psycholog-
ical stress, both typical in today’s mod-
ern times (Doll et al. 2000; Hoeger and
Heger 2009).

Even energy intake during the day
prevents storage of reserves in the body
and is an independent predictor of ap-



Dietary habits and body composition of young adult females

345

propriate weight (Ma, 2003). Kant and
Schatzkin (1995) state, that there is in-
verse relationship between the BMI and
the frequency of food consumed in adults.
In addition to the appropriate amount of
energy received, it is important to dis-
tribute it to more meals during the day
shared out into five portions. Based on
our findings, differently to previous re-
search, where statistically lower differ-
ences only in body fat values (BFM, BFB
BFMI) were found in individuals who
consume at least five portions per day. In
our study groups with different frequency
of meals did not significant differ in BMI.
Géba and Pridalovda (2014) report that
increased body fat may not always be ac-
companied by higher body mass.

Body composition is a reflection of
lifestyle. Knowledge of the composition
of the human body is a prerequisite for
understanding its functioning in health
and disease. Given the fact that the
bioelectric impedance is the standard
method used in research worldwide,
it is the most advantageous and widely
used method. Recently, there has been a
growing interest in information in rela-
tion to body composition, particularly in
relation to the increase in the number of
overweight and obese individuals.

Body fat is the most variable compo-
nent of body mass and is a major factor
in body composition variability and is
easily influenced by dietary habits. Based
on Heyward and Wagner’s average BFP
(2004), women with BMI_O were classi-
fied as obese (> 35%). The relationship
between the fat-free mass (FFM, kg) and
BFM relates to nutrition and physical
activity and characterises the somatic
condition of the individual very well. Fat-
free mass (FFM) is also indicative of the
amount of proteins and minerals in the
body. The water content is low in obese

people, with only 45% of body weight.
In the BMI_O category, body water did
not exceed 50% limit (TBW,,, : 43.8%),
which is consistent with the assumption
that the body water is in reciprocal rela-
tion to body fat (Chumlea et al. 1999).
Visceral fat value in the BMI_O category
(VFA,,, o 112.2 cm?) determine abdom-
inal obesity, which is one of the major
criteria for metabolic syndrome. It has
an almost comparable predictive value
for severe cardiovascular events such as
raised LDL cholesterol level (Ganong et

al. 2005).

Conclusion

The differences between the BMI cate-
gories for individual meals during the
day were statistically insignificant for
the group we investigated. Of the total
number of female students monitored,
3/4 students regularly eat breakfast and
dinner. The morning snack is regular-
ly consumed by 92.9% of students in
the BMI N category and 85.5% of stu-
dents in the BMI_O category. 67.7% in
the BMI N category and in the BMI_O
category 59.2% female students lunch
regularly. Up to 98% of students in both
categories regularly have the afternoon
snack. The afternoon snack may probably
replace lunch. The reasons of overweight
and obesity among students might be
also related to other issues in relation to
similar frequency of daily meals in both
BMI categories.

In the normal mass category (BMI_N),
the recommended standards of average
somatic characteristics were confirmed.
In the BMI_O category, higher significant
average values were confirmed for select-
ed characteristics related to risk aspects
of overweight and obesity (BFM: body
fat mass, BFP: body fat percentage, VFA:
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visceral fat, BFMI: body fat mass index).
The average VFA value (>100 cm?) in
the BMI_O group indicated a possible
moderate risk of cardiovascular disease
and lipid spectrum changes. In addition,
lower average body water, fat-free mass
and skeletal-muscle mass (TBW, FFM,
and SMM) were demonstrated in the
BMI O category.

Moreover, it has been shown that the
energy received has, distributed into five
portions per day, optimal effect on the
body composition status. Statistically sig-
nificantly lower body fat (BFM, BFP) val-
ues were found in women who consume
at least five portions per day (Group I).
The average body composition risk in-
dex values for obesity BFMI fall within
the health safety zone (3.9-8.1 kg/m?) in
both groups, although Group I has statis-
tically significantly lower values.
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