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Introduction: University students are a special population group characterized
by changes in BMI values over the subsequent years of education, with an
upward tendency to BMI. The presented study aims to evaluate the prevalence
of overweight and obesity and their determinants in medical students during the
2-year follow-up observation.

Materials and methods: We analyzed data collected from the first follow-up of
the cohort study named "POLLEK" conducted among medical students at the
Medical University of Silesia in Katowice. Students were followed at two points
of time: in their inaugural year of studies (the academic year 2021/2022, T1,
N =427), and subsequently in their second year (the academic year 2022/2023,
T2, N =335).

Results: In the initial year of evaluation, 371 individuals (86.9%) exhibited
normal body weight, 47 (11.0%) were overweight, and 9 (2.1%) were classified as
obese. Subsequent assessments during the second year revealed the following
distribution: 277 students (84.2%) with normal body weight, 40 (12.2%) classified
as overweight, and 12 (3.6%) identified as obese. In summary, regardless of the
academic year, an increased risk of being overweight or obese was significantly
associated with dissatisfaction with personal health, financial strain, and a diet
abundant in animal products.

Conclusion: The results of our study confirmed an increase in the prevalence
of overweight or obesity among medical students during the 2-year follow-up
observation. Significant determinants of overweight or obesity among medical
students were: dissatisfaction with individual health status, male sex, financial
deficiencies, and a diet abundant in meat consumption.

KEYWORDS

overweight, obesity, public health policy, medical students, prospective study

1 Introduction

According to the World Health Organization (WHO) reports, more than 20% of people in
the European region are obese. Obesity, diagnosed with a Body Mass Index (BMI) value above
29.9kg/m?, is recognized as the most dangerous chronic disease, which—untreated—could lead
to hormonal disorders, type 2 diabetes, metabolic syndrome, development of cardiovascular
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diseases, and finally, increases the risk of cancers (1, 2). Numerous
scientific studies show that university students are a special population
group characterized by changes in BMI values over the subsequent years
of education, with an upward tendency to BMI. There are many
determinants in the academic life of freshman university students that
can influence BMI changes in subsequent years of study, including
eating habits, physical activity, alcohol consumption, and stress levels (3,
4). Changes in BMI observed among students over time may predispose
to changes in the quality of life (QoL) of these students, both in the
present and later years of their lives. Quality of life (QoL) is “an
individual’s perception of their position in life in the context of the
culture and value systems in which they live and in relation to their
goals, expectations, standards, and concerns” (5-7).

Medical students are a social group that should be characterized as
sustaining possibly the highest quality of life to maintain motivation to
learn. QoL assessment among medical students is used to identify the
range of problems this group struggles with, which may affect their
later professional life. QoL can be influenced by many factors, including
stress level, eating habits, stimulant use, sleep, and weight disorders.
Scientific researchers have found that chronic stress associated with
medical studies promotes eating disorders and alcohol or drug abuse
(8). Incorrect eating habits predispose to poor nutritional status.
Researchers have observed a correlation between a high level of stress
and nutritional status, assessed by anthropometric indicators such as
Body Mass Index (BMI). BMI is a useful screening tool to evaluate
nutritional status, which is an easy, non-invasive, cheap method of
assessing body weight (9). Both overweight and undernutrition among
university students can have a significant impact on their academic
quality of life, including concentration, sleep, memory, and physical
and intellectual condition. Medical students’ life patterns are somewhat
different from university students of other facilities in the same age
group. Following Carl Rogers’ humanistic theory, people throughout
their lives undergo a process of change correlated with self-
development. Medical students’ ability to learn and adapt to changes
plays a key role in the process of creating their QoL (10, 11).

Overweight and obesity are increasing worldwide—in children,
adolescents, and adults. World Health Organizationss statistics predict
that global obesity prevalence is going to reach 21% in women and
about 18% in men by 2025. Excessive body weight is perceived as one
of the most serious public health problems in Poland. University years
have had a high influence on shaping adult habits, concerning everyday
diet, physical activity, tobacco smoking, and alcohol drinking. Acquiring
unhealthy lifestyle behaviors at an early stage of life may also result in a
distorted body view. Therefore, it is very important to investigate body
weight changes in students during their university education (12-15).

Early detection of weight disorders among students, especially
medical students can be used to plan strategies to improve their future
quality of life and prevent the occurrence of obesity-related chronic
diseases in the future.

Considering the above, the presented study aims to evaluate the
prevalence of overweight and obesity and their determinants in
medical students during the 2-year follow-up observation.

Abbreviations: QoL, Quiality of Life; POLLEK, Polski Lekarz; ID, Anonymous identifier;
BMI, Body mass index; WHO, World Health Organization; AUDIT, Alcohol Use

Disorder Identification Test.
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2 Materials and methods

2.1 Study design

The data presented in this paper was collected in a follow-up
cohort study called POLLEK (POLski LEKarz), undertaken among
medical students at the Medical University of Silesia in Katowice. Our
earlier primary papers have delved into analyses concerning their
quality of life, general health levels, and patterns of alcohol
consumption, encompassing even the period of the COVID-19
pandemic (13, 16, 17). We have included all students in the study who
entered the medical school in the academic year 2021/2022. The
questionnaire surveys were conducted at two distinct time points,
initially during their inaugural year of studies (the academic year
2021/2022), and subsequently during their second year (the academic
year 2022/2023). The total number of participants during the initial
period was 427, reflecting an 83.7% response rate. In contrast, during
the subsequent period, the participant count was slightly lower at 335,
maintaining a consistent response rate of 83.8%. During the
observation period, the dropout rate was determined at 21.5%,
primarily attributed to students withdrawing from studies (1 =87) or
failing to attend on the measurement day (n =5). Data collection was
facilitated through paper-form questionnaires, with written informed
consent obtained from all participants. Each participant was assigned
a unique, anonymous identifier (ID), which was also included on the
distributed paper forms. This implementation of IDs aimed to
facilitate follow-up procedures in subsequent phases of the study
while ensuring complete anonymity. The study received approval from
the Bioethics Committee of the Medical University of Silesia in
Katowice (approval number KNW/0022/KB/217/19; dated 8
November 2019).

2.2 Measures

The POLLEK questionnaire encompassed a set of questions,
including assessments related to Quality of Life (QoL), the incidence
of hazardous alcohol consumption, sociodemographic factors (such
as sex, age, current financial status, and residence during medical
studies), lifestyle indicators (including current usage of traditional or
electronic cigarettes, and frequency of physical activity), as well as
health-related variables (self-reported health status, presence of
chronic illnesses, measurements of body weight and height for BMI
calculation, and systolic and diastolic blood pressure indices).
Measurements of systolic (SBP) and diastolic (DBP) blood pressure
were conducted after a min. of 5-min rest in the sitting position. The
cuffs of the blood pressure monitors were adapted to the dimensions
of the arm. Body weight and height measurements were carried out
during the whole study period using the same validated device (Body
Composition Analyzer Model: ioi 353 manufactured zby Jawon
Medical Co., Ltd.), and under the supervision of a research
team member.

To identify the overweight and obesity among study participants,
the criteria of the World Health Organization (WHO) have been used,
which are as follows:

« overweight as a BMI greater than or equal to 25; and
« obesity as a BMI greater than or equal to 30 (18).
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Then, for statistical analysis, two categories of blood pressure
were established:

« normal: systolic less than 120 mm Hg; diastolic less than 80 mm
Hg (19); and

« high: systolic greater than or equal to 120mm Hg; diastolic
systolic greater than or equal to 80 mm Hg.

Quality of Life (QoL) was assessed across four domains (physical
health, psychological, social relationships, and environmental domain)
using the WHOQOL-BREF questionnaire (20), validated in Polish.
Respondents rated aspects of their QoL as satisfactory or not,
transformed into a 0-100 scale per WHO guidelines. Approval for
using the questionnaire in the POLLEK study was obtained from WHO.

The prevalence of hazardous alcohol consumption among medical
students was evaluated using a Polish version of the AUDIT
questionnaire, developed by WHO in 1989. This 10-item tool screens
for excessive alcohol consumption, covering recent use, dependence
symptoms, and related issues. Each item scores from 0 to 4, with a
maximum of 40 points. Hazardous drinking was identified with a
score of >8 points (13).

2.3 Dietary assessment

Students” dietary habits were evaluated by using a qualitative
assessment method developed by Starzynska. The questionnaire
contains six items identifying the number of meals per during the day
planned in the menu (4-5, 3, less than 3), and frequency of
consumption of individual nutrients such as Nowicki et al. (21) and
Mazurek-Kusiak et al. (22):

- the number of meals with animal protein (in all meals vs. 75% of
meals vs. fewer meals),

- frequency of milk or cheese consumption (daily in at least two
meals, as opposed to daily in at least one meal and 50% of days
in two meals vs. less often);

- frequency of vegetables or fruits (daily in at least three meals, as
opposed to daily in at least two meals vs. less often);

- frequency of raw vegetables or fruits (daily vs. 75% of meals vs.
less often); and

- frequency of wholemeal bread, groats, and dry leguminous
vegetable consumption (daily at least in one meal, in 75% of
meals, or at least one of the products mentioned, less often).

In each question, the respondents could receive 5 points, 3 points,
or 0 points resulting in a possible score range between 0 and 30 points.
The total points represent the dietary assessment within the categories
such as a good diet with 30 points when eating well; adequate diet with
21-28 points when eating adequately; almost adequate diet with
12-20 points but without 0 scores; 11 points and below was
characterized as poor diet (21).

2.4 Statistical analysis

The qualitative variables were presented by the number of
observations and frequency. The quantitative variables were described
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as mean values and standard deviations. Due to the Shapiro-Wilk test
results, all statistical procedures have been performed using
nonparametric analyses. Consequently, a Spearman correlation has
been used to assess the relationship between quantitative variables.
Moreover, the Wilcoxon signed-rank test for paired quantitative
variables was adopted to assess differences between both years of
observation. Additionally, McNemar’s test has been used to assess the
same differences in paired nominal data. Differences between groups
specified in T1 and T2 were tested by the U-Mann Whitney test for
the continuous variables and the chi-squared test for categorical
variables. Finally, odds ratio values have been calculated to estimate
the relationship between categorial dependent and explanatory
variables. The level of statistical significance in all analyses was
considered at p values below 0.05. All statistical analyses were
undertaken using the Statistica 13.3 package (TIBCO Software Inc.,
Palo Alto, CA, United States).

3 Results

The presented study involved 289 female and 138 male first-year
students (67.7 and 32.2% of the study group respectively). In the
second year, the study was continued among 226 female (67.5%) and
109 male students (37.5%). The comparison of medical students in
their first and second years of observation regarding selected
quantitative variables is presented in Table 1. In terms of BMI
calculation, a significant increase in score has been identified during
the second year of observation. Additionally, it should be noted that
values indicating systolic and diastolic pressure have also increased
during the same period. Simultaneously, the QoL scores of students
decreased in their second year of studies in the somatic and
psychological domains.

TABLE 1 The comparison of medical students in their first and second
years of observation concerning selected quantitative variables.

The first The second
year of year of

Variable observation = observation

(N =427) (N =335)

M M
Age 19.96 1.76 20.80 1.57 <0.001
Weight 64.16 13.53 65.32 14.35 <0.001
Height 172 10.0 171 10.0 <0.001
BMI 21.64 3.26 22.11 4.12 <0.001
Systolic blood pressure 114.44 12.32 117.59 11.79 <0.001
Diastolic blood pressure 7241 8.47 76.11 11.17 <0.001
QoL somatic domain 62.82 15.15 44.96 12.25 <0.001
QoL psychological domain | 62.23 16.80 49.9 12.0 <0.001
QoL social relationship 69.51 18.57 69.34 19.15 0.379
domain
QoL environmental 64.35 12.57 66.18 13.59 0.001
domain
AUDIT score 6.06 4.49 6.03 4.11 0.621

M, Mean; SD, Standard deviation; QoL, Quality of life; p, Statistical significance.
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Table 2 shows results of dietary habits assessment in medical
students, in both years of observation. It has been observed that the
proportion of students who declared a poor dietary assessment was
relatively higher during the second year of an investigation (37.2 vs.
32.9% in the first year). Conversely, the percentages of students
categorized as having almost adequate or adequate/good dietary
assessments were slightly lower in the second year compared to
the first.

In the next stage, descriptive statistics have been provided for the
selected qualitative variables across both observation periods, with
differences being verified through statistical significance tests
(Table 3). Notably, students examined during the second year of
observation exhibited a significantly higher frequency of living outside
the family home compared to the first year (p=0.016). Moreover, they
declared significantly lower rates of current tobacco smoking (<0.001).
Concurrently, a higher incidence of chronic disease diagnosis was
observed (p=0.014), alongside a decreased consumption of wholemeal
bread, groats, and dry leguminous vegetables in their daily diet
(p=0.008).

Then, the differences between BMI, and blood pressure values in
the groups of students were defined by selected qualitative variables
identifying elements of lifestyle, dietary behaviors, or financial
situation across both years of observation (Table 4). In the initial year
of medical university, significantly higher BMI values concerned
students declaring a worse financial situation (p=0.034) and those
indicating a worse health status (p=0.042). However, these
discrepancies dissipated by the second year. On the other hand, during
the second year, significantly higher BMI values were linked to
students who did not or rarely engaged in physical activity (p=0.046)
and consumed more fruit and vegetables in their daily diet (p=0.048).
Furthermore, it is noteworthy that consistently higher BMI values

10.3389/fnut.2024.1437292

were evident among students consuming animal protein daily,
compared to those who consumed it less frequently, and this
observation persisted throughout both years of the study.

Regarding systolic blood pressure values, it was consistently
noted that the average value was higher among students who
consumed animal protein in the majority of their meals daily, with
statistical significance observed in both years (p<0.001 and
p=0.086, respectively). Additionally, there was a trend toward
elevated systolic blood pressure among students reporting lower
quality of life and decreased satisfaction with their health during the
initial year of study, as well as those exhibiting higher alcohol
consumption and reduced physical activity levels in the second year
of studies.

Conversely, significantly elevated diastolic blood pressure values
were observed among students who frequently consumed meals rich
in animal protein during the first year of the study (p=0.048).
Furthermore, during the following year of observation, higher
diastolic blood pressure was associated with students reporting
satisfaction with their health (p=0.024) and engaging in regular
physical activity (p=0.051).

Ultimately, higher BMI values were significantly correlated with
increased systolic blood pressure values across the entire observation
period, with R =0.37 (p <0.001) in the first year and R =0.33
(p <0.001) in the second year of the study. A similar relationship was
documented for diastolic blood pressure, although obtained values of
Spearman correlation coefficient were lower, R =0.19 (p <0.001) and
R =0.27 (p <0.001), respectively in the first and second year
of observation.

Table 5 presents the prevalence of overweight and obesity in
both years of observation including selected explanatory variables.
In the initial year of evaluation, 371 individuals (86.9%) exhibited

TABLE 2 Percentage and number of medical students in particular dietary habits assessment group in the first and second years of observation

according to obtained scoring in Starzyriska questionnaire.

Dietary assessment

Yearof . Poor diet Almost adequate diet Adequate/Good diet Missing data
observation

N % N % N % %
First (N=427) 139 326 212 49.6 71 16.6 5 1.2
Second (N=335) 124 37.0 159 475 50 14.9 2 0.6

TABLE 3 Differences in the number and the percentage across categories defined by selected explanatory variables—data for both observational years.

Variable
Current place of residence during | Family home 124 29.0 87 26.0 0.016
studies at university Dormitory/rented flat or room 303 71.0 247 74.0
Current cigarette smoking Never or in the past, not now 358 84.1 296 88.6 <0.001
(traditional or electronic) Yes, still 68 15.9 38 114
Ever diagnosed with chronic Yes 101 238 95 284 0.014
disease No 324 76.2 240 71.6
Frequency of wholemeal bread, Daily at least in one meal, at least 75% of meals 273 64.1 187 55.8 0.008
groats, and dry leguminous 153 35.9 148 442

) Less often ’ ’
vegetables consumption

N, Number; p, statistical significance; T1, The first year of study; T2, The second year of study.
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TABLE 4 Differences in BMI and blood pressure values in the groups were defined by selected qualitative variables identifying elements of lifestyle,
dietary behaviors, or financial situation in both years of observation.

Explanatory variable

Average or poor 223 3.7 224 4.3
Current financial situation 0.034 0.230
Good or very good 214 4.0 22.0 3.7
Yes, regularly or less often 21.5 3.1 21.6 53
Frequency of physical activity 0.374 0.046
Not at all 22.1 3.9 22.2 3.7
Current health status Average or poor 221 2.9 222 4.0
0.042 0.679
Good or very good 21.3 3.6 20.0 4.2
Number of meals containing In all meals, at least 75% of meals 22.1 3.4 22.8 4.5
i ) <0.001 <0.001
animal protein Fewer meals 20.9 2.8 21.1 3.2
Frequency of vegetable or fruit Daily in at least twice a day 21.5 3.1 223 3.7
. 0.264 0.048
consumption Less often 21.9 3.6 21.8 4.8

Systolic blood pressure

Explanatory variable T2
p-value
M
Average or poor 112.5 11.3 116.6 13.6
Declared quality of life 0.068 0.552
Good or very good 115.1 12.6 117.7 11.0
Yes, satisfied 112.1 11.7 116.0 12.8
Satisfaction of health status 0.099 0.444
Average or dissatisfied 115.2 12.6 118.2 11.1
Frequency of alcohol Never or rarely 114.4 12.3 116.9 12.1
. 0.961 0.085
consumption More often than 2-4 times a week 114.5 124 122.8 7.5
Yes, regularly or less often 113.7 13.6 116.5 12.5
Frequency of physical activity 0.641 0.062
Not at all 114.6 12.0 121.2 8.2
Average or poor 113.8 12.1 115.1 13.1
Current health status 0.353 0.056
Good or very good 114.9 12,5 119.1 10.7
Number of meals containing In all meals, at least 75% of meals 116.9 12.8 119.3 10.7
i ) <0.001 0.086
animal protein Fewer meals 111.2 10.9 115.5 12.8
Frequency of wholemeal bread, Daily at least in 1 meal, at least 75%
113.6 12.1 117.2 12.8
groats, and dry leguminous of meals 0.097 0.907
vegetables consumption Less often 115.9 12.7 118.1 10.3

Diastolic blood pressure

Explanatory variable T2
p-value
M
Yes, satisfied 72.7 8.3 77.7 12.9
Satisfaction of health status 0.117 0.024
Average or dissatisfied 71.8 8.8 72.6 9.7
Yes, regularly or less often 723 84 75.4 12.2
Frequency of physical activity 0.845 0.051
Not at all 73.0 9.0 78.2 6.4
Number of meals containing In all meals, at least 75% of meals 73.0 8.7 76.6 12.3
i ) 0.048 0497
animal protein Fewer meals 71.6 8.0 75.5 9.7
Frequency of vegetable or fruit Daily in at least twice a day 72.9 8.1 76.8 9.7
. 0.057 0.391
consumption Less often 72.1 8.5 74.7 13.7

M, Mean; SD, Standard deviation; p, Statistical significance; T1, The first year of study; T2, The second year of study.
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TABLE 5 The number and percentage of overweight or obese students in both observation years.

10.3389/fnut.2024.1437292

T1 (N =427) T2 (N =329)
Exol bl Overweight Overweight
S{plElE el e el or obesity —value or obesity —value
N=56 P N =52 P
(13.1%) (15.8%)
Male (N1=138; N2=108) 30 (21.7%) 30 (27.8%)
Sex <0.001 <0.001
Female (N1=289; N2=221) 26 (9.0%) 22 (9.9%)
Average or poor (N1=117; N2=89) 18 (15.4%) 17 (19.1%)
Declared quality of life 0.393 0.318
Good or very good (N1=310; N2 =240) 38 (12.3%) 35 (14.5%)
Yes, satisfied (N1=146; N2=118) 28 (9.9%) 17 (14.4%)
Satisfaction of health status 0.007 0.566
Average or dissatisfied (N1=281; N2=208) 28 (19.2%) 35 (16.8%)
Frequency of alcohol Never or rarely (N1=175; N2=298) 25 (14.3%) 48 (16.1%)
. 0.560 0.641
consumption More often than 2-4 times a week (N1=251; N2=31) 31 (12.3%) 4 (12.9%)
Average or poor (N1=115; N2=87) 24 (20.9%) 20 (23.0%)
Current financial situation 0.003 0.033
Good or very good (N1=312; N2=241) 32(10.3%) 32(13.3%)
Current place of residence Family home (N1=124; N2=85) 17 (13.7%) 13 (15.3%)
. , o 0.815 0.869
during studies at university  Dormitory/rented flat or room (N1=303; N2=243) 39 (12.9%) 39 (16.0%)
Current cigarette smoking Never or in the past, not now (N1=358; N2=37) 45 (12.6%) 10 (27.0%)
0.419 0.048
(traditional or electronic) Yes, still (N1 =68; N2=291) 11 (16.2%) 42 (14.4%)
Frequency of physical Yes, regularly or less often (N1=347; N2=260) 41 (11.8%) 42 (16.1%)
o 0.088 0.554
activity Not at all (N1=79; N2=68) 15 (18.9%) 9(13.2%)
Average or poor (N1=175; N2=129) 35 (20%) 25 (19.4%)
Current health status <0.001 0.153
Good or very good (N1=251; N2=200) 21 (8.4%) 27 (13.5%)
Ever diagnosed with chronic | Yes (N1=101; N2=93) 19 (18.8%) 17 (18.3%)
. 0.044 0.439
disease No (N1 =324; N2=236) 36 (11.1%) 35 (14.8%)
At least 3 a day (N1=378; N2=285) 47 (12.4%) 44 (15.4%)
Number of meals per day 0.247 0.596
Less than 3 (N1=49; N2=43) 9 (18.4%) 8 (18.6%)
Number of meals containing | In all meals, at least 75% of meals (N1=244; N2=191) 42 (17.2%) 40 (20.9%)
0.003 0.002
animal protein Fewer meals (N1=183; N2=138) 14 (7.6%) 12 (8.7%)
Frequency of milk or cheese Daily in at least once a day (N1=271; N2=215) 36 (13.3%) 38 (17.7%)
0.930 0.201
consumption Less often (N1=154; N2 =114) 20 (13.0%) 14 (12.3%)
Frequency of vegetables or Daily in at least twice a day (N1=283; N2=220) 32(11.3%) 35(15.9%)
0.107 0.941
fruit consumption Less often (N1 =142; N2=109) 24 (16.9%) 17 (15.6%)
Frequency of raw vegetables Daily, at least 75% of meals (N1=193; N2=137) 24 (12.4%) 22 (16.1%)
0.705 0.931
or fruit consumption Less often (N1=234; N2=191) 32 (13.7%) 30 (15.7%)
Frequency of wholemeal Daily at least in one meal, at least 75% of meals
32 (11.7%) 26 (14.0%)
bread, groats, and dry (N1=273; N2=185)
0.245 0.323
leguminous vegetables
. Less often (N1=153; N2 =144) 24 (15.7%) 26 (18.1%)
consumption

N, Number; N1, Number in the first year of study; N2, Number in the second year of study; p, Statistical significance; T1, The first year of study; T2, The second year of study.

normal body weight, 47 (11.0%) were overweight, and 9 (2.1%)
were classified as obese. Subsequent assessments during the second
year revealed the following distribution: 277 students (84.2%) with
normal body weight, 40 (12.2%) classified as overweight, and 12
(3.6%) identified as obese. For 6 individuals at T2, missing data
made it impossible to assess overweight and obesity. The calculated
odds ratios highlight a significantly heightened incidence of
overweight or obesity among first-year students who reported:

Frontiers in Nutrition 06

male sex (OR=2.809; 95% CI: 1.587-4.973); dissatisfaction with
their health (OR=2.145; 95% CI: 1.215-3.787); worse financial
situation (OR=2.307; 95% CI: 1.292-4.120); deteriorating health
condition (OR =2.738; 95% CI: 1.532-4.892); diagnosis of a chronic
illness by a physician (OR=1.855; 95% CI: 1.010-3.412); and
consumption of animal protein-rich foods in at least 75% of daily
meals (OR=2.512; 95% CI: 1.326-4.761). Within the same cohort
during their second year of study, a significantly elevated
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occurrence of overweight or obesity was associated with male sex
(OR=3.479; 95% CI: 1.891-6.398); dissatisfaction with health
status (OR=2.057;95% CI: 1.128-3.759); worse financial situation
(OR=1.949; 95% CI: 1.045-3.634); and current cigarette smoking
(OR=2.197; 95% CI: 0.908-4.878), although this result lacks
statistical significance; regular consumption of animal protein-rich
foods (OR=2.785; 95% CI: 1.400-5.555). In summary, regardless
of the academic year, variables significantly associated with an
increased risk of being overweight or obese include dissatisfaction
with personal health, financial strain, and a diet abundant in
animal products.

4 Discussion

The main objective of our study was to evaluate the prevalence
of overweight and obesity among medical students taking into
account changes during a 2-year observation period and their
selected determinants. Data for the general population demonstrated
nearly 60% of adults in the WHO European Region are burdened
with overweight or obesity, while almost one in three children
contend with the same issue. Obesity represents a complex health
problem, manifested in various determinants and consequences (23).
The obtained results of our study revealed that 56 students (13.10%)
in the first year of medical university were overweight or obese, and
52 (15.8%) in the second. Regardless of the academic year, the
increased risk of being overweight or obese was significantly
associated with dissatisfaction with individual health status, male
sex, financial deficiencies, and a diet abundant in meat consumption.
Studies conducted among student populations highlight geographic
and cultural variations in the prevalence of obesity and overweight.
For instance, research conducted among medical and healthcare
faculties in Saudi Arabia and the United Arab Emirates revealed that
34.7-41.5% of participants were classified as overweight or obese
(24-26), with 22.1% falling into the same category in Syria’s
population of medical students (27). Furthermore, a study conducted
among the extensive population of Western Balkans medical students
indicated the prevalence of overweight was 12% and obesity was
2.3% (28). The findings obtained in the cited study are in line with
our observations. Additionally, the results from the referenced
studies confirmed that the male sex was a positive predictor of
overweight and obesity, with current smoking status emerging as an
additional significant factor.

In most cases, the reports regarding the prevalence of overweight
and obesity among medical students are elaborated on a cross-
sectional research approach. In contrast, our study allows us to
identify the changes in these health concerns over time. The education
phase of university students is considered a time when a young person
has an opportunity to test himself in an independent life, and thus
make his own choices and bear their consequences, which directly
impact the quality of life. Medical studies, due to the high level and
amount of knowledge to be acquired in a short time, often require
students to focus mainly on education at the expense of chronic stress,
lack of activity, reaching for stimulants such as alcohol or cigarettes,
and incorrect eating habits. Co-occurrence of these factors may
influence the prevalence of weight disorders leading to overweight or
obesity during studies and adult life. BMI is a useful anthropometric
indicator for screening assessment of body composition as well as
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nutritional status. In terms of BMI calculation, in our study, a
significant increase in score has been identified during the second year
of observation. In a prospective observational Deliens et al. study,
concerning changes in body weight and body composition across
5years at university, an increase in both BMI and body fat was found
in approximately 70% of students, with a statistically significantly
higher increase in men than in women, in contrary to the results of
own study. What is more, the highest increase in BMI and fat occurred
during the first semester and in the last year of studies (29). Similar
results were obtained in a 3-year study of health faculty students,
which showed an average weight gain of 1.6 kg in men. The reason for
these results could be found in a statistically significant increase in diet
energy intake and a decrease in physical activity in students after the
first year of their studies (3). In our study, higher BMI was observed
in medical students who consumed animal protein in their everyday
diet, which can be explained by the higher content of high-calorie
saturated fats in their meals. Moreover, throughout the entire
observation period, a relationship has been observed between higher
BMI levels and increased consumption of a diet abundant in meat
products. Interestingly, the assessment of dietary patterns as poor and
the percentage of daily meat consumption was slightly higher in the
second year of the study compared to the first. Additionally, in the
second year of observation, a significant proportion of male
participants and students reporting a poor financial situation were
identified among those who were overweight or obese, contrasting
with the previous year. We hypothesize that the heightened prevalence
of these factors in the second year of observation may have contributed
to an increased prevalence of overweight and obesity over the 2 years.
Available published data also describes the relationship between
overweight and obesity, and emotional eating. For instance, factors
such as prolonged psychological distress, anxiety, or depression may
provoke unhealthy dietary patterns and are matched with an increase
in body weight (30). While not directly addressed in our study, it is
plausible that emotional eating contributes to the increased frequency
of overweight and obesity observed in the second year of our study.

However, underweight and obesity are considered age-related
issues as well. Scientific research indicates that progressive
mitochondrial dysfunction plays a key role in the development of
overweight and obesity. The reasons for the dynamic impairment of
mitochondrial function in young people can be found in an unhealthy
diet, rich in processed products that are a source of saturated fatty
acids and salt. Medical students in the second year of the study more
often than in the first year declared that their diet was insufficient
(“poor diet assessment”). They also admitted that they less often
consumed wholemeal bread, groats, and dry leguminous vegetables
in their daily diet, unlike alcohol consumption. The aging of the body
is associated with a physiological slowdown of metabolism and,
consequently, an increase in abdominal obesity. Both, early
mitochondrial dysfunction and adipocyte hyperplasia, which also
leads to metabolic dysregulation and may be caused by an incorrect
lifestyle in students, support the physiological process of slowing
down the metabolism. It may clarify higher BMI values in students
in the second year of our study in comparison to the first year
(31-33).

Traditional or electronic cigarette smoking is a high-powered
addiction. People start to experiment with smoking in late childhood
or adolescence and they continue smoking while studying. Some
research showed that cigarette smoking could decrease blood pressure
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(BP), as a result of a temporary reduction in the smoker’s stress level.
Medical students are the future authorities in the field of health care
and for this reason, society expects, they should lead a healthy lifestyle.
The presented study reported that 16% of examined students used to
smoke during the first year of observation and the number of smokers
decreased to 11% in the second year of observation. Students who
smoked cigarettes represented lower systolic blood pressure values
than non-smokers in both, the first and second years of observation.
On the other hand, the study demonstrated a statistically significant
positive correlation between BMI and both, systolic and diastolic
blood pressure values in the examined group of students. Some studies
indicate cardiometabolic disorders in supposedly healthy nonobese
young people, which could be caused by chronic cigarette smoking,
alcohol consumption, and poor dietary habits (34-36).

In conclusion, the determinants of overweight and obesity are
complex and difficult to explain unequivocally. The factors
contributing to overweight and obesity among medical students may
be similar to those affecting the general population but can also
include issues specific to this group. On the one hand, a study
conducted among a large group of fourth-year medical students
identified the primary causes of overweight and obesity as physical
inactivity, overeating, marketing of unhealthy food, poor nutritional
knowledge, psychological problems, genetic factors, and metabolic
defects such as endocrine disorders (37). Additionally, students’
irregular schedules and daily lifestyles can make it challenging to
maintain a healthy diet. Notably, the consumption of sweet beverages
is relatively high among students, which is associated with an
increased risk of obesity (38). A common factor among students is
certain overall unhealthy lifestyle behaviors that coexist and interact,
thereby increasing the risk of overweight and obesity in this
population (39).

4.1 Strengths and limitations

According to the Supreme Audit Office’s recent report, 24% of
adults in Poland are obese and most of the people with excessive body
weight were recorded in the Silesian Voivodeship—69.2% of the
population (40). Our findings indicate that the prevalence of
overweight or obesity among medical students aligns more closely
with data from the European Balkan region than with that of Arab
countries, in terms of both geographical and cultural Background.
The study we conducted addresses a timely and enduring topic of
universal relevance. By adhering to strict inclusion criteria,
we achieved a participation rate of over 80% among first- and second-
year medical students, effectively encompassing nearly the entire
available population and ensuring a representative sample. It is also
one of the few studies that show the change or maintenance of
determinants influencing the lifestyle, body weight, and nutritional
status of young people over time because, in our study, medical
students were surveyed twice in the 2-year interval. Our findings
underscore the significance of early-life quality of life on the
development of body weight disorders and associated health
implications later in life. Specifically, we identify a relationship
between unsatisfactory quality of life among students and the
potential for future overweight or obesity-related health issues. The
attention of local and university government authorities should
be drawn to help students shape healthy attitudes also through
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systemic activities, such as nutritional education, access to nutritious
food in campus canteens, and cooperation with dieticians. Moreover,
among the solutions aimed at enhancing students’ well-being,
Mindfulness-Based (MBIs) have
be particularly effective (41). Programs that include meditation

Interventions proven to
classes, dietary guidance, and brief yoga sessions have been shown to
reduce overall distress significantly. Additionally, these interventions
improve attention maintenance, resilience, mental well-being, and
emotional regulation (42). In a broader context, early interventions
that help medical students manage stress and develop healthy
nutrition habits can include the continuous promotion of physical
activity and sleep hygiene (43). An intriguing solution for medical
students, as part of the younger population, could be the development
and promotion of mobile apps and online platforms. These tools
could offer resources on healthy eating, exercise routines, and mental
health support.

The primary limitations of the study revolve around its relatively
small sample size, which consists solely of students from the Medical
University of Silesia in Katowice. However, it is worth noting the high
participation rates observed during both data collection periods.
Furthermore, the prospective nature of the study lends credibility to
the significance of the findings presented. Furthermore, our ongoing
prospective study of medical students includes plans for a third
observation point (T3), which is scheduled to take place during their
fourth year of studies.

5 Conclusion

1. The results of our study confirmed an increase in the prevalence
of overweight or obesity among medical students during the
2-year follow-up observation.

2. Dissatisfaction with individual health status, male sex, financial
deficiencies, and a diet abundant in meat consumption were
significant determinants of overweight or obesity among
medical students.

3. Our findings indicate the necessity for medical schools to
actively encourage a healthy lifestyle within their curriculum
and incorporate programs aimed at fostering positive behaviors
among medical students.
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