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Abstract

Introduction: Approximately 26% of individuals between 18 and 24 years old are overweight or obese, and the number of
persons with excessive body mass index (BMI) is growing. Obesity increases the risk of metabolic disruptions, which is well
connected with mental health problems. Stressful situations, including entering adulthood and starting university education,
affect food choices negatively. The aim of the study was to examine the relationship between psychological stress and body
composition in the student population.

Materials and methods: The study group consisted of 80 students (76% of women and 24% of men) between 19 and 28 years
old from universities in Lublin. To determine anthropometric measurement (fat-free mass (FFM), fat mass (FM), total body
water (TBW), intracellular (ICF) and extracellular (ECF) fluids), bioelectrical impedance analysis (BIA) method was applied.
The severity of stress symptoms was measured using Perceived Stress Scale (PSS-10).

Results: When it comes to 41.25% of participants, they used relaxation techniques, mainly meditation, yoga practice and
walking. Most students had optimal body weight. While 60% of individuals had high stress levels. The perceived stress was not
related to using the relaxation methods. Individuals with the high stress severity were characterized by lower: TBW, ECF and
ICF expressed in liters, and lower FFM represented in kilograms. The inverse relationship between the severity of stress and the
aforementioned parameters was also detected (p<0.05).

Conclusions: Implementing appropriate health education programs to prevent negative changes in anthropometric

measurements, psychological stress, and their health-related consequences in the student population should be considered.
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Streszczenie

Wstep: Okoto 26% oséb pomiedzy 18 a 24 rokiem zycia cierpi na nadwage lub otytos¢, a ilo$¢ os6b z nadmiernym wskaznikiem
masy ciata (BMI) rosnie. Otytos¢ zwieksza ryzyko zaburzen metabolicznych, ktére moga pocigga¢ za soba konsekwencje
pogorszenia zdrowia psychicznego. Stresujace sytuacje takie jak wkraczanie w dorosto$¢ i rozpoczynanie edukacji na uczelni
wyzszej, negatywnie wptywaja na wybory zywieniowe. Celem badania byta ocena zwigzku pomiedzy stresem psychologicznym
i kompozycja sktadu ciata w populacji studentow.

Materiatly i metody: Populacja badana liczyta 80 studentéw (76% kobiet i 24% mezczyzn) miedzy 19 i 28 rokiem zycia, uczelni
wyzszych w Lublinie. Do oceny parametréw antropometrycznych (bezttuszczowej masy ciata (FFM), masy tkanki ttuszczowej
(FM), catkowitej zawartosci wody w organizmie (TBW), wewnatrz- (ICF) i zewnatrzkomoérkowych (ECF) ptynéw) zastosowano
metode impedancji bioelektrycznej (BIA). Nasilenie objawéw stresu zostato zmierzone przy uzyciu Skali Odczuwanego Stresu
(PSS-10).

Wyniki: 41.25% uczestnikow stosowato techniki relaksacyjne, gtéwnie medytacje, joge oraz spacery. Wiekszo$¢ studentéow
miato optymalng mase ciata. 60% respondentéw dos$wiadczata wysokiego stresu psychologicznego. Odczuwany stres nie
byt zwiazany ze stosowanymi technikami relaksacyjnymi. Osoby z wyzszym nasileniem objawéw stresu charakteryzowaty
sie nizszymi warto$ciami: TBW, ECF and ICF wyrazonymi w litrach i nizszag FFM podawang w kilogramach. Zaobserwowano

odwrotng zalezno$¢ pomiedzy nasileniem objawdéw stresu a wyzej wymienionymi zmiennymi antropometrycznymi (p<0.05).

© 2021 Authors. This is an open access article distributed under the Creative Commons Attribution 4.0 International licence
(https://creativecommons.org/licenses/by/4.0/)
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Whioski: Wyniki badania sugerujg konieczno$¢ rozwazenia wdrozenia programéw zdrowotnych w profilaktyce niekorzystnych

zmian antropometrycznym, stresu psychologicznemu oraz ich konsekwencjom zdrowotnym w populacji studentow.

Stowa kluczowe: Impedancja Bioelektryczna, Otytos¢, Studenci, Zdrowie Psychiczne, Stres

1. Introduction

Polish Health Test,
approximately 26% of individuals between 18 and 24

According to National
years old are overweight or obese and the number of
persons with excessive body mass index (BMI) is growing
linearity with age [1]. The transition from high school
to university is a critical period for establishing health-
related behaviours that in further life lead to various
chronic diseases. The mean index of health according
to data from 2021 indicates that individuals between 18
and 24 years old care less about their health than another
group of age [1]. Obesity increases the risk of metabolic
disruptions, which is known to be well connected with
depression and other mental health problems [2]. On
the other hand, stressful situations, including entering
adulthood and starting university education, affect food
choices negatively. Persons who leave home change eating
behaviours and usually eat more fast-food and easy-to-
cook, packaged meals. Studies time is also related to
stressful situations like exams, which affect food choices.
This interconnectedness could negatively affect mental
health [3]. The mental health self-assessment in young
adults indicates that 7% less than in 2020 reported it as
good or very good, and 6% more than the year earlier
assessed it as bad or very bad [1].

Stress is also linked to the hyperactivity of the
(HPA) which
contributes to excessive glucocorticoids and primarily

hypothalamic-pituitary-adrenal axis,
cortisol secretion. Abdominal obesity is related to stress-
related cortisol secretion and vice versa - cortisol affects
the accumulation of abdominal fat [4]. Release of cortisol
stimuli overeating via disruption of neuropeptide Y and
leptin systems homeostasis. Psychological stress is a
trigger in both overweight and depression. Fat mass is
hormonally activated and leads to cytokine production,
including inflammatory interleukins (ILs). Higher level
of peripheral and central ILs, which is linked with poor
mental health, is an independent risk factor of major
depression [4,5].

Considering the interconnectedness and interplay
between stress and obesity as an important risk factor
for worsened mental health, the study aimed to examine
the relationship between psychological stress and body
composition in the student population.

2. Materials and methods

2.1. Examined population

The study group consisted of 80 students of both
genders between 18 and 30 years old from universities in
Lublin. The exclusion criteria were as follows: the presence
of psychiatric (except personality disorder, nicotine
abuse), autoimmune, cardiovascular, inflammatory bowel
diseases, diabetes mellitus or other diseases that highly
affect metabolism or pro/anti-inflammatory homeostasis.
Individuals taking anti-inflammatory medications or
drugs that affect glucose and lipids metabolism, non-
steroidal anti-inflammatory drugs for one week, and
antibiotics: one month before examination and with
infection during entry to the study were also excluded.
In the case of women, only non-pregnancy and no-
breast-feeding individuals were included. The study was
conducted with the ethical principles of the Declaration
of Helsinki [6]. The protocol was approved by the Ethics
Committee of the Medical University of Lublin, Poland
(project identification code: KE-0254/163/2021).

2.2. Sociodemographic and clinical data

Information about participants was obtained
using a self-prepared questionnaire. The questionnaire
consists of sociodemographic, lifestyle- and health-related
parts, including questions about gender, age, year and
type of study, chronic diseases, medication and dietary
supplements, implement relaxation techniques, and
stimulants (especially tobacco). All of the students were

asked to fulfill them by themselves.

2.3. Stress severity

The severity of stress symptoms was measured using
Perceived Stress Scale (PSS-10) [7]. The PSS-10 is a self-
reported questionnaire that allows measuring perception
of psychological stress. The tool has 10-items concerning
thoughts and feelings during the last month. Higher
results indicate higher severity of symptoms.

2.4. Bioelectrical impedance analysis (BIA)

All anthropometric measurements were performed
following the recommendations of the International
Society for the Advancement of Kinanthropometry [8].
Tanita BC601 InnerScan Segmental Body Composition
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Monitor (Tanita, used to determine

participants'

Japan) was
body weight. Bioelectrical impedance
analysis (BIA) was conducted using ImpediMed SFB7
Biolmp v1.55 (PinkenbaQld 4008, Australia). The
participants were asked to lie supine with no touching
legs and arms to the torso during the examination. Two
tetrapolar electrodes were put between the left wrist and
the left ankle. The measurement was carried out triplicate
in 2-second time intervals, and the obtained results were
averaged. BIA enables the determination of parameters
such as lean (fat-free) mass (FFM), fat mass (FM), total
body water (TBW), intracellular (ICF) and extracellular
(ECF) fluids. The examination was carried out between 8
and 10 am, after overnight fasting with an empty bladder
to ensure consistency of measurement for all examined

students.

2.5. Statistical analysis

Statistical analyses were conducted using Statistica
software (TIBCO Software Inc., Palo Alto, CA, USA).
Descriptive statistics were depicted by mean value and
median for quantitative variables and percentages for
categorical variables. We applied Shapiro-Test Wilk to
assess the distribution of variables. Based on the PSS-
10 scale results, we divided the group into populations
with and without the high severity of stress. U-Mann-
Whitney test was applied to determine differences
between the mentioned subgroups in anthropometrical
measurements. Spearman's rho correlation test was used
to find the relationship between the severity of stress and
body composition. The value of p < 0.05 was considered
statistically significant.

3. Results

3.1. Characteristic of examined population

We examined 80 students (n=61; 76% of women
and n=19; 24% of men) between 19 and 28 years old
(median=23). Most of the group participants were students
of V (30%), IV (23.75%) and VI (22.5%) year of the studies.
The vast majority studied medicine (55%). Thirty-one
students (38.75%) had chronic diseases (mainly bowel
disease, endocrinologic disruption or asthma, and allergy).
When it comes to 32.5% of the examined population
(26 students), they received medication, mostly birth
control pills. While 40% of respondents supplemented
some nutrients, especially vitamin D (27.5%). Thirty-
three individuals (41.25%) used relaxation techniques,
mainly meditation, yoga practice and walking. The
sociodemographic characteristic of examined population
was shown in Table 1.
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Table 1. Sociodemographic and clinical characteristic of examined
group

Variable Results
Gender (n, % males) 19; 24
Age (M) 23
[-2;2.50
I1-7;8.75
II1-10;12.50
0 )
Year of study (n, %) IV - 19; 23.75
V-24;30
VI-18; 22.5

Gastrointestinal - 7; 8.75

Chronic diseases (n, %) Endocrine - 4; 5

Allergy/asthma/AZS -
12; 15
Tobacco smoking (n, %) Yes - 17;21.25
Use of relaxation Yes - 33: 41.25

techniques (n, %)

M - median; n - number of participants
3.2. Differences in anthropometric measurements between
students exposed and not exposed to stress

The anthropometric measures and other examined
variables are depicted in Table 2. The median BMI index
value was 22.43 kg/m? and most students had optimal
body weight. When it comes to 60% of individuals, they
had high perceived stress according to the PSS-10 scale.
The psychological stress was not related to relaxation
methods and most anthropometric measurements.
However, individuals with the increased severity of stress
were characterized by lower TBW expressed in liters
(p<0.05), lover ECF and ICF expressed in liters and lower

FFM represented in kilograms (p<0.05).

3.3. Relationship between stress and body composition

What is more, there was an inverse relationship
between severity of stress symptoms (PSS-10 scale)
and TBW (R=-0.33, p<0.05), ECF (R=-0.29, p<0.05),
ICF (R=-0.34, p<0.05), and FFM (R=-0.33, p<0.05). The
different
between individuals with and without any chronic

anthropometric measurements were not

condition. However, students with endocrinological
disruptions had less TBW expressed in per cent, more
FM in kilograms and in per cent, and less FFM in per cent.
Gender highly affected the FM to FFM ratio (p<0.05).
However, there was no effect of gender on obtained results
(the results remained significant after excluding men from

analysis).

Discussion

The aim of the study was to assess the relationship
between stress and body composition in the population
of students from Lublin. In previous studies, it was well
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Table 2. Anthropometric measurements in examined population

Variable Students with high le_vels of stress | Students without high !evels of Differences
(mean, median) stress (mean, median)
B (kg /) 2105 2303 NS
e s
P (k) 1346 1417 NS
FEM (%) 7062 702 NS
o o
TBW (%) S0 S0 NS
i o
ECF (%) 1205 206 NS
i o
ICF (%) 782 792 NS
e i

BMI - body mass index; FFM - fat free mass; FM - fat mass; TBW - total body water; ECF - extracellular fluids; ICF - intracellular fluids;

kg - kilograms; I - liters; NS - nonsignificant

established that the severity of psychological stress
affects metabolic changes dynamically [9,10].

In our study, despite the optimal body weight of
most examined studies, approximately 60% experienced
a high level of stress. The perceived stress was related
to anthropometric measurements. Students with higher
severity of stress were characterized by lower total body
water expressed, lower extra and intracellular fluids and
lower fat-free mass.

In the human body, water flows according to changes
in extracellular osmolarity and between compartments
(intra- and extracellular) via pressure (osmotic,
hydrostatic). Intracellular fluids are engaged in the proper
muscle functioning, and their content is the suggested
marker of functional capacity and performance. FFM
content is strongly related to TBW counts, containing
approximately 70% of FFM. ICF corresponds to body cell
mass (BCM), an essential nutritional status parameter
[11]. The swelling theory assumes that cell volume is
a metabolic signal responsible for regulating cellular
function. Fluid imbalance reflected by the extracellular
fluid to TBW ratio is associated with many clinical
conditions and is a suggested indicator of cognitive
deficits. ICF imbalance impedes nutrient availability and

contributes to intracellular catabolism [12]. Activated by

stress sympathetic nervous system (SNS) and HPA axis
are responsible for water and sodium retention facilitating
compensatory mechanisms via fluid loss. Alternations
in organism hydrations affect the functioning of internal
organs, including the central nervous system, and could
have the impact on overall health and well-being [13].

The study conducted in Terengganu did not find
any association between stress and anthropometric
parameters in a population between 20 and 59 years old. It
should be noted that the authors determined BMI and did
not include more precise indicators of body composition
(as body fat, muscles mass, fluids) [14]. In an Indian study,
body fat expressed in percentage was positively related
to women's stress levels. The development of adiposity
could be mediated by psychological stress and vice versa:
higher body weight contributes to a more robust response
to psychological stress. Fat tissue accumulation could
be more significant in stress conditions due to leptin
resistance, also observed in overweight individuals. Stress
and leptin are well-known activators of SNS [15].

Psychological stress and obesity are emerging
public health issues, especially in students. According
to the meta-analysis results, body weight increased
approximately 1.55 kg, especially in fat tissue (1.17%
of weight) during the college period. These changes

Curr Probl Psychiatry 2021;22(4)
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are positively related to the duration of education and
do not depend on gender or baseline body weight [16].
Approximately 70% of students reported dissatisfaction
with their body image [17].

Bodyweight increases and hormonal changes lead to
excessive fat accumulation in response to negative stimuli.
Obesity is a growing public health concern worldwide.
According to Centre for Public Opinion Research (CBOS)
data, the number of individuals with excessive body
weight raises to half of Poles [18]. This negative trend
increases the risk of metabolic disruptions, which are well-
documented factors linked with depression and mood
symptoms [2]. Psychological stress could aggravate these
disruptions. Education time is critical for shaping lifestyle
habits (diet, physical activity, relaxation techniques).
College students experience a lot of stress linked with
educational demands and university-related hassles [19].
and health
education should be implemented for the students

Appropriate prevention programs
population to prevent adverse changes in anthropometric
measurements and health-related consequences.

Limitations

This study has some limitations. Firstly, small group
size could highly affect obtained results. Nevertheless,
the presented examination is a part of a deeper analysis,
including more specific biological and psychological
factors related to somatic and mental health. Gender
is a factor that highly affects body composition, and
most of the groups in our study were women. However,
we conducted appropriate analysis and confirmed that
gender did not affect the obtained results. It should also be
noted that we did not examine the menstrual cycle period
in the women subgroup, which is another confounder [20].
Participants applied for the analysis voluntarily. More
interest in individual results could have students focusing
on a healthy lifestyle. It is possible that an insufficient
number of people with a less healthy pattern of lifestyle
were assessed.

Conclusions

1. Most of the examined students had optimal body
weight and high stress levels.

2. The students with the high severity of stress were
characterized by lower total body water, lower extra-
and intracellular fluids and lower fat-free mass.

3. The higher the stress, the lower the extracellular,
intracellular, and fat-free mass were.

4. The Government and other public health organizations
should consider implementing appropriate health
education programs to prevent adverse changes in
anthropometric measurements, psychological stress,

and their health-related consequences in the student

Curr Probl Psychiatry 2021;22(4)

population.
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