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ABSTRACT

Background: Cardiovascular diseases (CVD) are the leading
cause of death worldwide, and unhealthy dietary habits are one
of the most important risk factors for CVD. University students
constitute a particularly vulnerable group, as dietary habits es-
tablished in young adulthood may significantly predict long-
term health outcomes later in life.

Objective: To analyse dietary habits in a sample of university
students with a particular focus on the frequency of fast-food
consumption and its associations with blood lipid levels as one
of the main cardiometabolic risk indicators.

Sample and Methods: The study sample consisted of 500
young, healthy respondents (31.8 % of men), university stu-
dents aged 22 - 39 years. Objective health indicators included
blood lipid levels measured from capillary blood using the Ab-
bott Affinion 2 Analyser: total cholesterol (TC), high-density
lipoprotein cholesterol HDL-cholesterol (HDL-C), triglycer-
ides (TG); and calculated levels of low-density lipoprotein cho-
lesterol LDL-cholesterol (LDL-C), non-HDL cholesterol (non-
HDL-C), and TC/HDL-C ratio were calculated. Data concern-
ing dietary habits, particularly the frequency of fast-food con-
sumption, were obtained using the validated CINDI question-
naire. Descriptive statistical characteristics, simple linear re-
gression analysis, and Spearman’s correlation were used for sta-
tistical processing.

Results: The highest values of the levels of LDL-C (p = 0.006),
non-HDL-C (p = 0.024) and the TC/HDL-C ratio (p = 0.022)
were observed in the group of respondents who reported almost
daily fast-food consumption. Linear regression analysis showed
that the frequency of fast-food consumption was a significant
negative predictor of several lipid parameters.

Conclusion: Our results showed significant differences in the
lipid profile of medical students depending on the frequency of
fast-food consumption. Less frequent consumption was associ-
ated with a more favourable lipid profile, indicating a poten-
tially lower cardiovascular risk.

Key words: Dietary habits. Fast-food consumption. Blood li-
pids profile. University students.

ABSTRAKT

Vychodiska: Kardiovaskularne ochorenia (KVO) su hlavnou
pri¢inou umrti na celom svete a jednym z najddlezitejsich rizi-
kovych faktorov KVO sU nespravne stravovacie navyky. Vyso-
koskolski Studenti predstavuju obzvlast zranitelna skupinu,
pretoze stravovacie navyky v mladosti mézu vyznamne pred-
povedat’ dlhodobé zdravotné dosledky v dospelosti.
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Ciel> Analyzovat' stravovacie navyky v subore vysokoskol-
skych Studentov so zameranim na frekvenciu konzumécie rych-
leho obcerstvenia a jej stvislosti s hladinami lipidov v krvi ako
jednym z hlavnych kardiometabolickych rizikovych ukazova-
telov.

Subor a metddy: Stbor tvorilo 500 (31,8 % muzov) mladych
zdravych respondentov — vysokoskolskych $tudentov vo veku
22-39 rokov. Z objektivnych zdravotnych ukazovatel'ov boli
pomocou analyzéatora Abbott Afinion 2 vySetrené hladiny krv-
nych lipidov z kapilarnej krvi: celkového cholesterolu (TC),
HDL-cholesterolu (HDL-C), triacylglycerolov (TG) a vypo¢i-
tané hladiny LDL-cholesterolu (LDL-C), non-HDL-C a po-
meru TC/HDL-C. Udaje tykajuce sa stravovacich navykov —
najma frekvencia konzumacie rychleho obgerstvenia — boli zis-
kané pomocou validovaného dotaznika CINDI. Na Statistické
spracovanie boli pouzité deskriptivne Statistické metddy, jedno-
duché lineérna regresnd analyza a Spearmanova korelacia.
Vysledky: Najvyssie hodnoty hladin LDL-C (p = 0,006), non-
HDL-C (p = 0,024) a pomeru TC/HDL-C (p = 0,022) boli zis-
tené v skupine respondentov, ktori uviedli takmer dennt kon-
zumaciu rychleho obCerstvenia. Linearna regresna analyza uka-
zala, Ze frekvencia konzumacie rychleho obcerstvenia bola vy-
znamnym negativnym prediktorom viacerych lipidovych para-
metrov.

Zaver: NaSe vysledky ukézali vyznamné rozdiely v lipidovom
profile Studentov mediciny v zavislosti od frekvencie konzuma-
cie rychleho obgerstvenia. Menej ¢asta konzumaécia bola spo-
jena s priaznivej§im lipidovym profilom, ¢o naznacuje poten-
cialne nizsie kardiovaskularne riziko.

Kradové slova Stravovacie navyky. Konzumacia rychleho ob-
Cerstvenia. Krvné lipidy. Vysokoskolski $tudenti.

INTRODUCTION

Cardiovascular diseases (CVD) have long been
the leading cause of death worldwide [1, 2]. A
growing body of scientific evidence confirms that
poor nutrition is one of the most important CVD risk
factors. It is estimated that nutrition may contribute
to the development of C\VVD and some cancers in up
to 20 — 60 % of cases [3]. A diet high in saturated
fat, simple sugars and salt leads to dyslipidemia, in-
sulin resistance and chronic inflammation, which
represent key mechanisms of metabolic syndrome
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and atherogenesis [4, 5]. A properly composed, bi-
ologically valuable diet should be adequate for the
energy and nutritional needs of the individual, re-
flecting their age, sex, physical activity and environ-
mental conditions [6].

University students coming from their homes to
more autonomous environment, represent a particu-
larly vulnerable group from a nutritional point of
view. Although they are young, healthy, and above-
average educated, they face high performance de-
mands, stress, and time pressure, which in turn lead
to skipping meals, evening overeating, and in-
creased consumption of fast-food [7, 8].

Dietary habits in youth can significantly predict
long-term health outcomes in adulthood and there-
fore require special attention. For example, a study
by Yoon et al. [9] conducted among young Korean
adults (20 — 39 years) showed that frequent fast-
food consumption, combined with skipping break-
fast and low physical activity, increased the risk of
abnormal blood lipid levels and obesity. Similarly,
a 2022 systematic review by Li et al. [10] noted that
the university environment plays a crucial role in the
formation of dietary habits and recommended tar-
geted interventions such as education, food supply
regulation, and the promotion of healthy choices.

Changes in blood lipid levels are among the most
sensitive biochemical markers of early cardiometa-
bolic risk. LDL-cholesterol (LDL-C), non-HDL-
cholesterol (non-HDL-C) levels, and total choles-
terol/HDL-cholesterol (TC/HDL-C) ratios are cur-
rently considered robust predictors of future cardio-
vascular events and are responsive to lifestyle and
nutritional changes [11, 12]. Therefore, lipid profile
monitoring in relation to the dietary habits of young
people may provide important insights for preven-
tive strategies.

OBJECTIVES

This study aimed to analyze the dietary habits
of a sample of medical university students, with
a focus on the frequency of fast-food consumption
and its associations with the lipid profile as one of
the main cardiometabolic risk indicators.

MATERIALS AND METHODS

A total of 610 university medical students were
examined during 2024 - 2025, after obtaining in-
formed consent, as part of the overall cardiovascular
risk assessment. Participation in the study was vol-
untary and anonymous. In the statistical analysis,
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500 respondents were included, who provided com-
plete data necessary to evaluate all monitored vari-
ables. This sample represented an educationally and
professionally homogeneous group of young,
healthy individuals with medical education and with
a high level of awareness and knowledge of the pri-
mary prevention of chronic diseases and healthy nu-
trition.

Blood lipid levels were examined in this sample
of students: total cholesterol (TC), LDL-C, HDL-C
and triglycerides (TG) as well as non-HDL-C levels
and TC/HDL-C ratio.

Blood lipid examination was performed using
the Abbott Afinion 2 Analyzer. This compact and
automated point-of-care analyzer allows the quanti-
tative determination of the lipid profile including
TC, HDL-C, and TG directly from capillary blood.
A blood sample (15 pl) is analyzed in approxi-
mately 8 minutes using the Afinion™ Lipid Panel
test cassette, which contains all necessary reagents.
The analyzer automatically recognizes the sample
type and performs corrections, including hematocrit
measurement and whole blood lysis.

The Affinion 2 analyzer uses colorimetric enzy-
matic methods to determine the levels of TC, based
on its oxidation and the formation of a colored qui-
none—imine complex; TG, through hydrolysis by
lipoprotein lipase and subsequent reaction with
glycerol; and HDL-C, by specific inhibition of non-
HDL particles by antibodies and enzymatic oxida-
tion of the HDL fraction. The analyzer simultane-
ously calculates the level of LDL-C, non-HDL-C
and the TC/HDL-C ratio [13].

Data on dietary habits, particularly the frequency
of fast food consumption and adherence to a healthy
dietary pattern, were collected using the relevant
section of the validated CINDI questionnaire. Fre-
guency was recorded as an ordinal variable with the
following coding: 0 = every day, 1 = almost every
day, 2 =1 -2 x per week, 3 =1 — 2 x per month,
4 = rarely/never.

Statistical analysis of the data was performed us-
ing IBM SPSS Statistics software. The normality of
the distribution of quantitative variables was tested
using the Shapiro-Wilk test. Since most lipid param-
eters did not show a normal distribution, non-para-
metric statistical tests were used in further analyses.
We used the Mann-Whitney U-test to compare me-
dians between two groups, and the Kruskal-Wallis
test to compare multiple groups according to the fre-
quency of fast-food consumption. To assess the
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relationship between dietary habits — specifically
the frequency of fast-food consumption — and indi-
vidual lipid profile parameters, we used simple lin-
ear regression analysis. Each model included one of
the biochemical indicators (TC, HDL-C, LDL-C,
non-HDL-C, TC/HDL-C ratio or TG) as a depend-
ent variable and the frequency of fast-food con-
sumption as an independent variable. We subse-
quently verified the relationships using Spearman’s
correlation. We considered results with a p-value
< 0.05 to be statistically significant.

RESULTS

The sample of 500 university students consisted
of 341 women (68.2%, mean age 23.2 + 1.3 years)
and 159 men (31.8%, mean age 23.3 + 1.5 years).

To the question “How often do you consume
fast-food?”, the most common answers given by re-
spondents were 1 - 2 times per month (48.6 %) and
rarely/never (34 %). Less frequently, the answers
were 1 - 2 times per week (15 %) and only a negli-
gible percentage stated the frequency as almost
daily (2 %) or every day (0.4 %) (Fig. 1).

rarely/ never

1-2 times per month

I— 34

The chi-square test (> = 30.498; p < 0.001)
showed a statistically significant relationship be-
tween sex and the frequency of fast-food consump-
tion. Men reported more frequent consumption than
women, especially in the category 1 - 2 times per
week (men 25.2 % vs. women 10.3 %) and in the
category almost daily (men 3.8 % vs. women 1.2 %)
(Fig. 2).

In response to the question, “Do you try to eat so
that your diet meets the requirements of a healthy
diet?”, most students responded positively. Nearly
half of the respondents (47.4 %) answered “Yes, I
usually pay attention to it”, while 41.0 % stated “I
sometimes pay attention to it”. Only 11.6 % selected
the responses “No, [ usually do not pay attention to
it” or “No, I cannot judge” (Fig. 3). In the case of
the answer to this question regarding adherence to a
healthy dietary pattern, a statistically significant dif-
ference between the sexes was not found
(x? = 5.678; p = 0.128). However, the linear trend
between sex and the level of adherence to a healthy
diet was significant (p = 0.031), with women more
often reporting that they pay attention to healthy eat-

ing.
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Figure 2 Frequency of fast-food consumption by sex (in %)
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Figure 3 Self-assessment of nutritional habits among students (in %)
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Figure 4 Relationship between adherence to healthy dietary pattern and frequency of fast-food consumption (in %)

The analysis of the relationship between adher-
ence to healthy dietary pattern and the frequency of
fast-food consumption revealed a highly significant
difference (y*> = 33.712; p < 0.001). Students who
have better adherence to the healthy dietary pattern
consume fast-food considerably less often. As many
as 46.4% reported that they eat such meals rarely or
never. In contrast, among students who do not pay
attention to healthy eating, the majority reported
consuming fast-food 1-2 times per month (54.8%)
or 1-2 times per week (19.0%) (Figure 4).

The median values of the lipid profile (TC, LDL-
C, HDL-C, TG, non-HDL-C and TC/HDL-C) indi-
cate that for the entire group, the values were within
the reference range, with the atherogenic profile be-
ing worse in men (Table 1).

Comparison of blood lipid levels in women and
men (Mann-Whitney test) showed statistically sig-
nificant differences in LDL-C (p = 0.036), HDL-C
(p < 0.001), non-HDL-C (p = 0.002) levels and
TC/HDL-C ratio (p < 0.001) (the difference in TG
levels was at the borderline of significance), with
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men having worse lipid values in the above-men-
tioned parameters (Table 1).

Spearman correlation analysis showed that for
the entire sample, the frequency of fast-food con-
sumption was negatively correlated with LDL-C
levels (p = -0.114; p = 0.011), non-HDL-C (p = —
0.108; p = 0.016) and TC/HDL-C ratio (p =-0.114;
p = 0.011). In women, we did not find any statisti-
cally significant correlation between the frequency
of fast-food consumption and blood lipid levels.
However, in men we identified a statistically signif-
icant negative correlations between the frequency of
fast-food consumption and TC (p = -0.247; p =
0.002), LDL-C (p =-0.286; p < 0.001), non-HDL-
C (p=-0.251; p =0.001) and TC/HDL-C ratio (p =
—-0.181; p = 0.023), indicating that among men,
more frequent fast-food consumption was signifi-
cantly associated with a worse lipid profile.

When comparing individual groups of respond-
ents according to the frequency of fast-food con-
sumption  (Kruskal-Wallis  test), found

we
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Table 1 Comparison of the lipid profile in women and men (median, interquartile range, Mann—Whitney test)

Parameter Women (n = 341) Men (n = 159) p

Total cholesterol (mmol/L) 4.33 (3.88, 4.86) 4.21 (3.64, 4.82) 0.185
LDL-cholesterol (mmol/L) 1.87 (1.57, 2.34) 2.08 (1.59, 2.52) 0.036
HDL-cholesterol (mmol/L) 1.74 (1.51, 1.99) 1.40 (1.25, 1.62) <0.001
Triglycerides (mmol/L) 1.33(0.98, 1.70) 1.40 (1.07, 1.87) 0.055
Non-HDL-cholesterol (mmol/L) 2.51 (2.17, 3.03) 2.75(2.3,3.33) 0.002
Total cholesterol/HDL-cholesterol 2.33(1.93, 2.78) 3.09 (2.55, 3.54) <0.001

Table 2 Relationship between frequency of fast-food consumption and blood lipid levels

Parameter B 95 % CI p

Total cholesterol (mmol/L) -0.103 -0.202, -0.004 0.042
LDL-cholesterol (mmol/L) -0.208 -1.145, 0.730 0.663
HDL-cholesterol (mmol/L) 0.033 -0.011, 0.077 0.144
Triglycerides (mmol/L) -0.029 -0.105, 0.046 0.445
Non-HDL-cholesterol (mmol/L) -0.132 -0.222, -0.042 0.004
Total cholesterol/HDL-cholesterol -0.120 -0.197, -0.404 0.002

Legend: B — unstandardized regression coefficient; Cl — confidence interval; p — significance level

statistically significant differences in the levels of
LDL-C (p =0.006), non-HDL-C (p = 0.024) and the
TC/HDL-C ratio (p = 0.022). The highest values of
these parameters occurred in the group of respond-
ents who reported almost daily fast-food consump-
tion, which supports the hypothesis of a negative
impact of frequent fast-food consumption on the li-
pid profile. Linear regression analysis showed that
the frequency of fast-food consumption was a sig-
nificant negative predictor of several lipid parame-
ters. Specifically, less frequent consumption of fast-
food predicted lower levels of non-HDL-C
(B=-0.132; p=0.004) and a lower TC/HDL-C ratio
(B =-0.120; p = 0.002), indicating a more favorable
lipid profile in respondents with a lower frequency
of consuming such a diet. Although the association
between frequency of consumption of fast-food and
TC was less pronounced, the result was statistically
significant (B = -0.103; p = 0.042). In contrast, the
relationship between frequency of consumption of
fast-food and LDL-C, HDL-C, and TG levels was
not statistically significant (Table 2).

DISCUSSION

There is growing global concern regarding fast-
food consumption and its related cardiometabolic
outcomes [14]. As shown by a systematic review by
Jardim et al. [15] ultra-processed foods, which also
include fast-food, may increase the risk of noncom-
municable chronic diseases, whereas natural foods
may reduce it. Ultra-processed foods not only intro-
duce poor-quality nutrients and ingredients, includ-
ing refined carbohydrates and simple sugars, into
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the diet, but also displace healthy whole foods, such
as fruits and vegetables. Key biological pathways
include altered serum lipid concentrations, modified
gut microbiota and host-microbiota interactions,
obesity, inflammation, oxidative stress, dysglyce-
mia, insulin resistance, and hypertension [16]. In the
Framingham Offspring Study, after 18 years of fol-
low-up, each additional daily serving of ultra-pro-
cessed foods was associated with a 7% increase in
the risk of incident CVD [17].

In our cross-sectional study of a sample of 500
healthy and highly educated medical students, we
confirmed that a higher frequency of fast-food con-
sumption was negatively associated with several li-
pid profile parameters. These findings are consistent
with studies that have shown an association between
fast-food consumption and an unfavorable lipid pro-
file [5, 9, 11]. For example, Yoon et al. [9] found
among a sample of young Korean adults that fre-
guent fast-food consumption increased the risk of
obesity and dyslipidemia, especially when accom-
panied by irregular eating or skipping breakfast.
Similarly, Marrat et al. [18] found in a sample of
367 healthy adolescents aged 11 to 18 years that
skipping breakfast and fast-food consumption ap-
pear to be related to important metabolic syndrome
biomarkers for chronic disease.

Lietal. [10] also highlighted the negative impact
of consuming highly processed foods on the meta-
bolic health of students in their systematic review.
From a mechanistic perspective, it can be assumed
that a diet rich in saturated fats, trans-fatty acids,
and simple sugars (typical of fast-food) promotes
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the formation of atherogenic lipoproteins, espe-
cially by increasing non-HDL-C and decreasing
HDL-C levels [12].

Similarly, Bahadoran et al. [14] in their longitu-
dinal study of 1,476 adults in mean age 37.8 £ 12.3
years confirmed that fast-food consumers were sig-
nificantly younger, and that higher fast-food con-
sumption was accompanied by a greater increase in
TG levels and TG/HDL-C ratio after a 3-year fol-
low-up. Conversely, a diet with an emphasis on a
low glycemic index, a higher proportion of fiber,
and healthy fats (e.g. containing omega-3 fatty ac-
ids) leads to favorable changes in the lipid profile
[6].

Our results also suggest a significant sex differ-
ence — women reported a better adherence to the
healthier dietary pattern and at the same time had
more favorable lipid parameter values (higher mean
HDL-C level, lower TC/HDL-C ratio). Although
this difference may also be related to hormonal and
metabolic factors, nutritional behavior and motiva-
tion for a healthier lifestyle also seem to play a role
[19].

Medical students should have an above-average
knowledge of the healthy dietary pattern principles
and it is important that they follow them as well. In
our sample, students who had better adherence to
the healthy dietary pattern, consumed fast-food sig-
nificantly less often and had more favourable lipid
profile. As shown by the results of several studies,
greater adherence to various healthy eating patterns
was consistently associated with lower risk of CVD,
with a lower prevalence of metabolic syndrome and
its components and was associated with reduced
risk of all-cause mortality, as well as cardiovascular
and/or cancer mortality [20-22].

CONCLUSIONS

Our results showed a less favorable lipid profile
in men compared to women, especially with regard
to LDL-C, non-HDL-C and TC/HDL-C ratio. They
also showed significant differences in the lipid pro-
file of medical students depending on the frequency
of fast-food consumption. Less frequent consump-
tion was associated with a more favorable lipid pro-
file, indicating a potentially lower cardiovascular
risk.

Starting university studies is an important mile-
stone in the lives of young people, in which new life
habits are formed or already established ones are
modified. If negative changes in lifestyle become
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routine, the consequences may negatively affect
a person's health in the future, therefore it is neces-
sary to know the individual factors of their lifestyle,
especially eating habits, for effective prevention.
Our results support the need for more research to
determine the link between fast-food consumption
and cardiovascular risk, as well as for targeted inter-
ventions and education in the field of nutrition dur-
ing university studies to prevent the long-term con-
sequences of an unhealthy lifestyle. Identification of
risk factors, such as frequent consumption of fast-
food, can contribute to the effective prevention of
chronic diseases in later life.
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