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Background. Obesity is one of the main causes of “civilization-related” diseases (diabetes mellitus, hypertension, athero-
sclerosis). Poor dietary habits can influence health even in teenagers.
Objectives. The aim of the study was to analyze the relationship between the lifestyle and health of adult high school students (18–20 
years old) from Lodz.
Material and methods. A group of 106 high school students in Lodz (76 women – 71.7% and 30 men – 28.3%) were enrolled. A ques-
tionnaire concerning lifestyle and selected diseases was completed. Anthropometric measurements and physical examination were 
carried out. BMI and WHR were calculated. In addition, in 35 volunteers out of the respondents blood tests (lipids, glycemia) were 
done.
Results. BMI was  ≥ 25 kg/m2 among 19 students (18%). Abnormal waist circumference was observed in 8 (8%) patients, 1 person had 
abnormal WHR (0.9%). Elevated systolic and/or diastolic blood pressure was observed in 4 students (4%). Elevated total cholesterol was 
found in 4 respondents (4%), hyperglycemia in the case of 1 person (0.9%). 73 participants (68.9%) attended physical education classes; 
62 (58.5%) of them were physically active in their leisure-time.
Conclusions. In the examined group of adult high school students cardiovascular risk factors (excessive body weight, dyslipidemia, hy-
pertension) were observed. Improper dietary habits affect the health status in teenagers. The physical activity of the examined young 
people seems satisfactory. Most of the high school students participate in physical training at school and spend their leisure-time 
actively. Preventive methods in young people should include proper diet and the promotion of an active lifestyle.
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Background

With the development of civilization, an increasing inci-
dence of metabolic diseases is observed. One of the main causes 
of this is obesity. Obesity contributes to multiple health pathol-
ogies. Fat accumulation has an influence on many conditions 
leading to the development of atherosclerosis and its serious 
consequences (e.g. heart attack, stroke). Pathological changes 
occur in all systems and organs. Lipid abnormalities are more 
common in obese people. Obesity increases the risk of coronary 
heart disease leading to, e.g. circulatory insufficiency, as well 
as to increased death risk [1, 2]. Obesity and diabetes can also 
coexist with autoimmune diseases, especially Hashimoto’s thy-
roiditis [3]. Metabolic changes that result from excessive body 
mass can cause damage to the central nervous system (CNS). 
Overweight and obesity contribute to the development of Al-
zheimer’s disease and Parkinson’s disease. Obese people often 
suffer from diabetes mellitus type 2. Diabetes, in turn, is closely 
linked to the development of neurodegenerative diseases. The 
relationship between overweight and insulin resistance (which 
plays a major role in the development of dementia) may also be 
a cause of changes in the CNS [4].

Metabolic syndrome, the main criterion for the diagnosis 
of which is central obesity, is also a risk factor for the develop-
ment of chronic kidney disease. Overweight and obesity among 
children and adolescents are conducive to the occurrence of 
metabolic syndrome, even four times more often than among 

children with normal weight. The sooner the patient develops 
metabolic syndrome, the greater the risk of complications of 
chronic kidney disease in the future [5].

According to world data, the occurrence of overweight and 
obesity affects all age groups – adults, children and adolescents. 
About 107.7 million children and 603.7 adults worldwide were 
obese in 2015. Obesity among adults is more common than 
childhood obesity. However, the rate of obesity growth in many 
countries is higher in children compared to the growth rate of 
obesity among adults. From the 20 most populous countries, 
the highest level of adult obesity was observed in Egypt (35.3%), 
while in the United States the highest level of obese children 
was observed (12.7%) [6]. According to the results of the Eu-
ropean Health Interview Survey (EHIS), in 2014 obese people 
in Poland accounted for 16.8% of the population aged 15 years 
and over [7]. This is an increasingly common problem in highly 
industrialized countries and also in developing ones [6]. Recent 
research shows that the worldwide rate of death related to high 
body mass index increased by 28.3% in the 25 years between 
1990 and 2015 (from 41.9 to 53.7 deaths per 100,000 people). 
70% of these deaths were caused by cardiovascular diseases [6]. 

Diet and lifestyle have a huge impact on human health. Con-
suming too many calories and limited physical activity can re-
sult in overweight or obesity. In addition to the calorific value of 
meals, the quality of the products used and the use of alcohol or 
cigarettes may matter. Proper nutrition means eating the right 
amount of nutrients with the right energy and nutritional value. 
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That should maintain proper weight and a normally functioning 
body. Nutrition must therefore be adapted to the age of the per-
son, sex, physiology, and the type of work performed. 

It is important to identify the risk factors and early symp-
toms of cardiovascular diseases (CVD) at the earliest stage. The 
presence of certain pathologies is conducive to people lead-
ing a worse lifestyle than healthy people lead. Patients treated 
for cardiovascular events are less physically active, have worse 
dietary habits, and are more likely than healthy individuals to 
have addictions [8]. 

Adequate prophylaxis and treatment are also necessary in 
young people. Young people should be aware of the risk fac-
tors affecting health, and quality and length of life in the future. 
Physicians should be aware of common health risks in young pa-
tients. Young people with overweight and metabolic disorders 
should be referred to a dietitian. Family physicians should also 
remember lipid profile control and blood pressure measure-
ment in this group of patients.

Objectives

The aim of the study was to evaluate the lifestyle of adult 
high school students (18–20 years old) from Lodz and to exam-
ine the relationship between the lifestyle and health of the re-
spondents. 

Material and methods

The study group consisted of 106 high school students in 
Lodz (76 women – 71.7% and 30 men – 28.3%). 

Inclusion criteria were: 1) age 18–20 years old, 2) being an 
adult high school student from one of three selected schools in 
Lodz, 3) patient’s consent to participate in the study. Exclusion 
criteria were: 1) age below 18 years, 2) lack of consent to partici-
pate in the study (obligatory part – the questionnaire).

The study included: a  questionnaire concerning lifestyle 
(physical activity, nutrition, alcohol, cigarettes), selected diseas-
es (hypertension, diabetes mellitus type 2, dyslipidemia, over-
weight, obesity, hyperthyroidism and hypothyroidism), medi-
cation and anthropometric measurements. Body mass index 
– BMI (BMI = body mass [kg]/body height2[m]) and waist-hip ra-
tio – WHR (WHR = waist circumference [cm]/hip circumference 
[cm]) were calculated. Blood pressure (BP) was measured with 

the use of the Korotkov technique, 2 measurements in each par-
ticipant, mean was calculated. Measurements were made in the 
sitting position after 5 minutes of rest.

In 35 volunteers out of the respondents, total cholesterol 
(CHOL), HDL, triglyceridies (TG) and glycemia were marked. The 
level of LDL cholesterol was calculated with the Friedewald for-
mula (LDL cholesterol = CHOL - (TG/5 + HDL) [9]. 

All 106 patients agreed to participate in the questionnaire 
and anthropometric measurements. 35 of them consented to 
a blood test. 

The collected data were statistically analyzed using the STA-
TISTICA 10.0 package. Conformity of distribution of quantitative 
variables with normal distribution was tested using the Shap-
iro–Wilk W  test. The assumption of homogeneity of variance 
was checked using Levene’s test. For analysis of the interdepen-
dencies of variables Student’s t-test, ANOVA, the Mann–Whit-
ney U  test, Analysis of Variance (ANOVA), the Kruskal–Wallis 
test and Spearman correlation were utilized. P-value ≤ 0.05 was 
assumed as significant in all conducted tests. Table 1 (in the 
Results section) contains the p-value for the normal distribu-
tion test (Shapiro–Wilk test). If p-value > 0.05, the variable had 
a normal distribution; if p-value ≤ 0.05 – the distribution was not 
consistent with the normal distribution. 

The study was approved by the Ethical Committee of the 
Medical University of Lodz.

Results

The study group consisted of 76 women (71.7%) and 30 men 
(28.3%). BMI ≥ 25.0 kg/m2 was reported in 17.2% of the sub-
jects, abnormal waist circumference (according to the Interna-
tional Diabetes Federation (IDF) 2006 and the Polish Forum for 
Prevention (PFP) consensus 2009 – women ≥ 80 cm, men ≥ 94 
cm – 7.5% and abnormal WHR (women ≥ 0.85, men ≥ 0.9) – in 
0.9% of the subjects [10, 11]. Abnormal systolic and/or diastolic 
BP values (≥ 130/85 mm Hg) were found in 3.8% of the subjects 
[11].

Out of the 35 participants who agreed to take part in the 
laboratory tests, elevated CHOL serum concentration was found 
in 3.8% of subjects, and abnormal LDL in 1.9%. All participants 
had normal TG and HDL plasma cholesterol. Glycemia above the 
reference values was reported in 0.9% of the subjects. The de-
scriptive characteristics of the examined group are summarized 
in Table 1. 

Table 1. Characteristics of the tested group
	 n Average Median Min Max SD* p**
Age (years) 106 18.5 18.0 18.0 20.0 0.6 < 0.001
Weight (kg) 106 63.2 60.3 30.0 110.6 14.0 < 0.001
Growth (m) 106 1.7 1.7 1.5 1.9 0.1 0.3720
Waist circumference (cm) 106 72.6 70.5 50.0 100.0 9.7 < 0.001
Hip circumference (cm) 106 97.7 96.0 70.0 125.0 8.6 0.0268
BMI (kg/m2) 106 21.6 21.2 13.0 33.9 3.5 0.0073
WHR 106 0.7 0.7 0.6 0.9 0.1 0.0010
Systolic BP (mm Hg) 106 111.9 110.0 90.0 160.0 13.2 0.0040
Diastolic BP (mm Hg) 106 66.9 65.0 50.0 90.0 8.1 < 0.001
CHOL (mg/dl) 35 161.3 161.0 122.0 220.0 22.5 0.4901
TG (mg/dl) 35 77.8 70.0 39.0 144.0 27.6 0.0035
HDL (mg/dl) 35 62.5 63.0 45.0 80.0 9.3 0.6700
HDL% 35 39.5 39.0 25.0 58.0 7.4 0.2527
LDL (mg/dl) 35 83.6 84.0 45.0 150.0 22.1 0.4156
Glycemia (mg/dl) 35 85.1 85.0 74.0 99.0 6.4 0.5491

*SD – standard deviation, **Shapiro–Willk test, BMI – body mass index, WHR – waist-hip ratio, BP – blood pressure, CHOL – total cholesterol,  
TG – triglycerides, HDL – HDL cholesterol, LDL – LDL cholesterol. 
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Medication
Over 25% of the respondents reported medication. 85.2% 

took drugs every day, the rest 4 to 21 times a month. The most 
commonly used were contraceptives (43.2%), antiallergic drugs 
(15.4%), analgesics (15.4%), endocrine treatment (8.3%) and 
antidepressants (7.6%).		

The relationship between the values  
of laboratory parameters and selected features  
of respondents

The relationship between the values of laboratory param-
eters and selected features of the examined subjects was exam-
ined. The test probability values p for the tested dependencies 
are summarized in Table 2.

There was a  statistically significant relationship between 
CHOL and serum LDL concentration and “fast food” consump-
tion. Mean CHOL and LDL levels were higher in the group of stu-
dents who declared “fast food” consumption than those who 
did not eat such food.

A statistically significant negative relationship was found be-
tween serum HDL cholesterol and energy drinks intake. Mean 
HDL level was higher in the case of people who didn’t drink this 
type of beverage than those who drank energy drinks.

Discussion

According to the concept of the “health fields” identified by 
Lalonde, lifestyle influences more than 50% of an individual’s 
health [12]. Abnormal nutrition and lack of physical activity are 
well known causes of overweight and obesity. Excessive body 
weight contributes to the development of dyslipidemia, hyper-
tension or carbohydrate disorders. Each of these pathologies 
increase cardiovascular risk, as well as the risk of death.

In the study group, 68.9% of students participated in PE 
classes and nearly 60% declared physical activity in their lei-

Lifestyle of respondents

Physical activity
68.9% of the respondents participated in physical education 

(PE) classes. 58.5% declared physical activity besides physical 
education classes; on average 5.5 hours per week.

Diet
64.2% declared consuming more than 3 meals a day. Nearly 

30% – 2 or 3 meals a  day. 6.6% of the respondents declared 
consuming fewer than 2 meals a day.

Sweets were consumed by 91.5% of participants; 41.5% ate 
such products no more than 2 times a week. 25.5% consumed 
sweets 3–5 times a week. A similar percentage of respondents 
(24.5%) declared everyday consumption of sweets.

51.9% declared eating “fast food”. The vast majority of them 
(46.2%) consumed such food 1–2 times a week, 4.7% of those ex-
amined 3–5 times a week, and daily only 0.9% of the respondents.

Approximately 39% of the respondents declared vegetables 
and fruits as their preferred type of food. 34% of the respondents 
indicated meat, 8.5% declared vegetarianism or “fast food” con-
sumption (5.7%). Other types of diet – 13.2% in total.	

Stress
42.3% of the respondents indicated a relationship between 

increased food consumption and stress – “sometimes” for 
24.5% of the respondents, and “always” – for 19.8% of them.

Protein supplements, energy drinks
Protein supplements were used by 5.6% of respondents, 

2–7 times a week. Nearly 24% consumed “energy” drinks (e.g. 
Burn, Red Bull, R20), in the amount of 0.1–2.0 litres per week.

Alcohol and cigarettes
Approximately 28% of the respondents reported smoking 

cigarettes, 1–70 per week. More than 50% consumed alcohol 
(therein 23.4% “occasional”). The rest drank 0.1 to 4.0 litres of 
alcohol per week.

Table 2. Dependence between values of laboratory parameters and features of examined persons – p-value
CHOL TG HDL LDL Glycemia

Sex
   (W vs M)

0.6318* 0.2420# 0.0791* 0.3403* 0.2411*

Participation in PE classes
    (yes vs no)

0.3242* 0.6206# 0.5400* 0.6107* 0.5433*

Physical activity apart from PE classes
   (yes vs no)

0.2796* 0.9340# 0.1924* 0.0944* 0.2900*

Number of meals per day
   (< 2 vs 2–3 vs > 3)

0.6662** 0.1548## 0.0994** 0.3406** 0.5975**

Frequency of sweets consumption per week
   (1–2 vs 3–5 vs 7)

0.7990** 0.1981## 0.7579** 0.8927** 0.4240**

“Fast food” consumption 
   (yes vs no)

0.0331* 0.6886* 0.8806* 0.0320* 0.7973*

Preferred type of food 
   (fruits/vegetables vs meat vs vegetarianism vs other)

0.1470** 0.9168** 0.0978** 0.5285** 0.8957**

Relationship between food and stress 
   (yes vs no vs sometimes)

0.7787** 0.9710** 0.2670** 0.4240** 0.9322##

Energy drinks intake
   (yes vs no)

0.3041* 0.8539#  0.0005* 0.9519* 0.8887*

Cigarette smoking
    (yes vs no)

0.2231* 0.4391# 0.4802* 0.2716* 0.3219*

Alcohol consumption
   (yes vs no)

0.7555* 0.7414# 0.9508* 0.5655* 0.5649*

Medication
    (yes vs no)

0.6585* 0.9858# 0.4753* 0.9241* 0.3195*

 W – woman, M – man, PE – physical education, *t-Student’s test, **ANOVA, #U Mann–Whitney test, ##Kruskall–Wallis test. 
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to be the most significant pathology in young adults. Elevated 
systolic and/or diastolic BP were found in 3.8% of the examined 
students. This is an alarming result, especially when compared 
to the results of the research on students of Lodz universities 
in 2007, indicating the occurrence of hypertension in 2.06% of 
respondents [19]. However, Lodz university students, compared 
to the high school students, had improper waist circumference 
more often (16.19% vs 7.5%) as well as improper WHR (10.68% 
vs 0.9%) [19]. This problem certainly requires further analysis. 
Perhaps the differences are a  result of the 7-year interval be-
tween studies. Lifestyle changes over time, so perhaps nowa-
days there is a different approach to physical activity and diet. 
Additionally, high school students have mandatory PE classes at 
school. In the same research, BMI ≥ 25 kg/m2 was observed in 
nearly 21% of the respondents, which is similar to the results ob-
tained in our study (BMI ≥ 25 kg/m2 obtained 17.2%). Suliburska 
et al. also found similar results – in almost 23% of the 18-year- 
-olds from Wielkopolska, BMI values ​​were ≥ 25 kg/m2 [20].

Limitations of the study

Our study had some limitations. The surveyed population 
was relatively small but exceeded 100 people and appears to 
meet the requirements of statistical analysis. The main aim of 
the study was to assess lifestyle, and the assessment of possible 
pathologies in laboratory studies in the field of glycemia and lip-
ids was only an additional element of the work. There were 35 
(out of 106 participants, 33%) volunteers here, but some con-
clusions could be drawn. In the future, it would be worthwhile 
to conduct such a study on a larger group.

Conclusions

Adult high school students (18–20 years old) often have im-
proper dietary habits. Some of them do not consume enough 
meals every day. Sweets and “fast food” are common diet com-
ponents of high school students. A  significant percentage of 
young people drink alcohol and smoke cigarettes.

The occurrence of excessive body mass promotes the oc-
currence of metabolic disorders. Hypertension and dyslipidemia 
are the most common problems among young people.

The physical activity of the examined group seems satisfac-
tory. Most of the high school students are physically active in 
physical education classes, and over half of them spend their 
leisure-time actively. 

Prophylaxis in young adults should focus on education on 
the role of proper diet and physical activity in everyday life. 
Also, knowledge about the influence of smoking, alcohol intake 
and stress on health should be promoted in primary care. It is 
necessary to detect pathologies at the earliest stage. Therefore, 
physicians who take care of young adults should pay particular 
attention to the health problems that may result from an incor-
rect lifestyle.

sure-time. In the study by Wojtyła-Buciora and Marcinkowski 
89% of the 999 high school students in Kalisz declared partici-
pation in PE classes, and only 22% were physically active after 
school classes [13]. The differences between our research and 
the study by Wojtyła-Buciora and Marcinkowski may result from 
the different environmental and social background of the young 
people and their related lifestyle, e.g. students from Kalisz coun-
ty were often engaged in farm work in their leisure-time. 

Dietary habits are among the most important lifestyle ele-
ments. A survey conducted in 2012 among 160 high school stu-
dents in Ostrołęka showed that 69% of them consumed more 
than 3 meals a day, and 31% – 2 or 3 meals [14]. These results 
are similar to the results obtained in our study (64% consumed 
more than 3 meals, 29% ate 2–3 meals, and about 7% – 1 meal). 
The study also revealed a high percentage of sweets and “fast 
food” consumption by high school students. 92% of the stu-
dents from Ostrołęka declared sweets consumption, which cor-
responds to the results obtained in our study. Students from 
Ostrołęka consumed more “fast food”, in comparison to the 
high school students in Lodz (77% vs 52%). This may be due to 
societal differences (in bigger cities it seems more “fashionable” 
to be active, and presumably the place of living may affect how 
leisure-time is spent, physical activity or even diet). The com-
parable results confirm that sweets and “fast food” are con-
stant ingredients of almost all young adults’ diet. This may raise 
justified concerns about the dietary habits of this part of the 
population and the expected health consequences in future. 
It is interesting that 92% of school students (13–16 years old) 
from Warsaw declared regular sweets consumption (92% of 101 
students) [15]. Therefore, it seems necessary to improve the di-
etary habits not only of young adults, but also middle school 
students and probably primary school pupils. 

Alcohol is commonly used among the examined group. We 
observed an alarming fact – that 50.9% of the respondents admit 
drinking alcohol. Although this is a much lower percentage than 
that obtained in a study conducted by the state agency responsi-
ble for solving alcohol problems (PARPA) in 2015 (96% pupils from 
the second class drank alcohol), the number of alcohol-users in 
our study is high [16]. Similar results were obtained by Piotrows-
ka et al. in a study from 2009 [17]. In a group of 409 Wroclaw 
girls – aged 16–18, 89% declared drinking alcohol. In both studies 
the most common type of alcohol was beer, which was also con-
firmed in our study. Similar results show that the type of school 
does not influence the alcohol consumption (in Piotrowska et al.’s 
study 52.6% of the respondents attended a  vocational second-
ary school, and the rest attended a general secondary school). An 
alarming fact is that even younger people declared alcohol con-
sumption. The average age in which middle high school students 
from Szczecin reached for alcohol was 13 years. The average age 
at which they first got drunk was14 years [18].

Hypertension, dyslipidemia and hyperglycemia should be 
considered the first pathologies resulting from excessive body 
mass or incorrect lifestyle. In our study hypertension seems 

Source of funding: This work was funded by the authors' resources.
Conflict of interest: The authors declare no conflict of interests.
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