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ABSTRACT
Introduction: To limit the deterioration of health later in life, it is important for young adults to adopt 
principles of healthy lifestyle and of positive health behaviour as early as possible. Aim of the research was 
to assess health behaviour in correct eating habits (CEH), health preventive measures (HPM), positive 
mental attitude (PMA), positive health-maintaining practices (PHMP) and in selected laboratory tests.
Material and methods: The study concerned 115 young adults, first-year university students. The Health 
Behaviour Inventory (HBI) questionnaire was used to examine their health behaviour. Laboratory tests 
included measurements of total cholesterol, low-density lipoprotein, high-density lipoprotein and trigly
ceride concentrations, and glucose and insulin levels in blood samples.
Results: In the study group, the mean HBI General Index value was 4.6 ± 1.8 stens. The highest mean 
score (3.27 ± 0.81 points) was observed in the  PMA subscale (compared with 3.52 ± 0.66 points in 
the normalized HBI test by Juczyński), while the lowest (3.11 ± 76 points) was found in the CEH subscale 
(compared with 3.22 ± 0.76 in the HBI test). Statistically significant correlations were noted between 
insulin level and HBI General Index value (rs = –0.21, p = 0.030) and between insulin level and CEH  
(rs = –0.29, p = 0.002). Moreover, a statistically significant correlation between level of triglycerides and 
HPM (rs = –0.20, p = 0.043) was found.
Conclusions: Actions should be taken to improve knowledge of positive health behaviour among students. 
As they enter their new social environment, such as a university, young adults should be offered the oppor-
tunity of changing their lifestyle, the acquired health behaviour patterns serving them in the future.

KEY WORDS: young adults, health-promoting behaviour, Health Behaviour Inventory (HBI), laboratory 
indicators.
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INTRODUCTION 
Obesity and concomitant diseases, such as type 2 

diabetes, and cardiovascular and respiratory disea-
ses, accompanied by psychological stress, are among 
the main global public health challenges [1]. In response 
to these challenges, to improve the education of health 
professionals and to promote positive health behaviour 
patterns among its students, the European Commission 
created the  European University Alliance for Global 

Health programme in 2019 within the European Univer-
sities programme [2].

According to the  2020 Polish National Health Test 
Report [3], only about 10% of respondents consciously 
and systematically follow healthy lifestyles and maintain 
disease prophylaxis, this ratio somewhat improving with 
age. Obesity and concomitant diseases also affect young 
people in Poland [4-6]. Therefore, it is important for 
young people and students in Poland to learn the prin-

ORIGINAL PAPER J Health Inequal 2025; 11 (2): 149–156

Submitted: 03.04.2025; accepted: 04.11.2025

DOI: https://doi.org/10.5114/jhi.2025.156357

https://orcid.org/0000-0002-9711-261X
https://orcid.org/0000-0003-2080-3735
https://orcid.org/0000-0002-0311-8157
https://orcid.org/0000-0002-5539-6642
mailto:gdebska@uafm.edu.pl


150

Grażyna Dębska, Ewa Kowacka, Zofia Foryś, Filip Gołkowski, Agata Bałdys-Waligórska

JOURNAL OF HEALTH INEQUALITIES 2025 / Volume 11 / Issue 2, December

ciples of a healthy lifestyle and positive health behaviour 
as early as possible – to reduce their health deterioration 
later in life by participating in various health-promoting 
activities, including participation in screening program- 
mes [3, 7-9].

Correct health behaviour patterns – actions con-
cerning medical aspects and practices to improve health 
and prophylaxis – have a  positive impact on health. 
The  Health Behaviour Inventory (HBI) developed by 
Juczyński [10], designed specifically for the Polish popu- 
lation, is a diagnostic tool developed to quantify health 
behaviour patterns by applying survey poll techniques 
and survey questionnaires [11, 12]. This study evaluated 
the health behaviour patterns among students of Andrzej 
Frycz-Modrzewski University (AFMU) in Kraków. 

The  general aim of  the  study was to assess health 
behaviour patterns – correct eating habits (CEH), health 
preventive measures (HPM), positive mental attitude 
(PMA), and positive health-maintaining practices 
(PHMP) – in a group of Polish university students, and 
also to evaluate their basic health parameters, as deter-
mined by a set of laboratory tests. 

MATERIAL AND METHODS 
The studied group consisted of first-year AFMU stu-

dents (aged 18–24 years, mean age 20.7). Due to the COVID 

pandemic, accrual was extended over the years 2021-2022. 
All 1400 first-year AFMU students were invited; of these, 
127 volunteered, of whom 12 were over 24 years of age,  
so did not qualify, resulting in 115 participants: 87 (75.6%) 
female and 28 (24.4%) male students, mainly of medical 
disciplines (58.9%).

This female to male ratio reflects the AFMU student 
population, where female students constitute a majority 
in medical and liberal art departments. Due to the low 
response rate, every student who volunteered and ful-
filled the  inclusion criteria was accepted, introducing 
a sex bias in our study.

All volunteers were acquainted with the aims of this 
study and gave their informed consent to participate. 
Our study was approved by the AFMU Ethics Committee 
(No. KBKA/7/O/2021). 

To correlate the  health status and the  health- 
promoting behaviour of our study participants, the HBI 
developed by Juczyński was applied, selected indicators 
of their health being evaluated against his standardized 
HBI values [10], related to a population of Polish adults. 

In line with the  HBI questionnaire, each partici-
pant evaluated 24 positive statements in four sub-scales 
of  health-related behaviour: CEH, HPM, PMA, and 
PHMP, as listed within their respective subscales in 
Tables 1–4.

TABLE 1. Correct eating habits (CEH)

Question No. – Habit Almost 
never

Rarely From time 
to time

Often Almost 
always

Average point 
value

1 pt. 2 pts. 3 pts. 4 pts. 5 pts. x ± SD

1. I eat a lot of vegetables and fruit. 2.61% 7.83% 26.09% 39.13% 24.34% 3.8 ± 1.0

5. �I limit the consumption of such  
products as animal fat or sugar.

11.30% 28.83% 26.09% 26.09% 8.70% 2.9 ± 1.2

9. I care about proper nutrition. 10.43% 11.30% 40.00% 25.22% 13.05% 3.2 ± 1.1

13. I avoid consumption of preserved food. 17.39% 27.83% 26.96% 19.13% 8.69% 2.7 ± 1.2

17. I avoid salt and highly salted food. 17.39% 30.43% 21.74% 19.13% 11.31% 2.8 ± 1.3

21. I eat whole-grain bread. 2.75% 21.93% 34.21% 25.44% 16.67% 3.3 ± 1.0

TABLE 2.  Health preventive measures (HPM)

Question No. – Habit Almost 
never

Rarely From time 
to time

Often Almost 
always

Average 
point value

1 pt. 2 pts. 3 pts. 4 pts. 5 pts. x ± SD

2. I avoid colds. 0% 12.17% 19.13% 38.27% 30.43% 3.9 ± 1.0

6. I have the phone number of emergency services. 54.91% 9.57% 2.61% 7.83% 25.08% 2.4 ± 1.8

10. �I follow medical recommendations resulting 
from my medical tests.

2.61% 9.57% 22.61% 32.17% 33.04% 3.8 ± 1.1

14. I regularly report for medical examinations. 23.48% 24.35% 26.09% 13.91% 12.17% 2.7 ± 1.3

18. I try to find out how others avoid diseases. 26.09% 25.22% 19.13% 25.22% 4.34% 2.6 ± 1.2

22. �I try to obtain medical information and to un-
derstand the causes of health and diseases.

2.63% 13.16% 19.30% 36.84% 28.07% 3.7 ± 1.1
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The  study participant was requested to self-report 
his/her preferences concerning each of the above state-
ments using five qualifiers (almost never – 1 point, rarely 
– 2 points, from time to time – 3 points, often – 4 points, 
almost always – 5 points). The sum of all points formed 
a  subjective general intensity indicator concerning 
the health behaviour of the respondent. 

The  general index of  health-promoting behaviour 
based on the HBI [10] ranges between 24 and 120 points, 
with higher scores indicating better reported health 
behaviour. To interpret this general HBI result, scores 
were converted to standardized, normalized “sten” scores, 
according to the key of Juczyński [10]. Scores of 1–4 stens 
were considered low, 5–6 stens were considered average, 
and scores in the range 7–10 stens were considered high. 

For each participant, analysis of  the  questionnaire 
was performed within each subscale: CEH, HPM, PMA, 
and PHMP (six statements per subscale). Within each 
subscale, applying the HBI interpretation key of Juczyń-
ski, preference averages were calculated. Again, the high-
er this average value was, the better was the participant’s 
reported health behaviour.

Preference average point values and their standard 
deviations for the  four HBI subscales were then com-
pared with the following respective values of Juczyński’s 
normalized group: CEH – questions no.: 1, 5, 9, 13, 17, 

21 – 3.22 ± 0.76 points; HPM – questions no.: 2, 6, 10, 
14, 18, 22 – 3.42 ± 0.78 points; PMA – questions no.:  
3, 7, 11, 15, 19, 23 – 3.52 ± 0.66 points; PHMP – ques-
tions no.: 4, 8, 12, 16, 20, 24 – 3.32 ± 0.85 points.

The health status of each study participant was eva- 
luated by the  following laboratory tests, performed  
at the  Diagnostyka Laboratory in Kraków: total cho-
lesterol concentration, low-density lipoprotein (LDL), 
high-density lipoprotein (HDL) and triglyceride con-
centration, glucose, and insulin concentration in blood. 
Fasting blood samples were drawn in the morning. 

STATISTICAL ANALYSIS
The non-parametric Mann-Whitney U-test was used 

in statistical analysis. Non-normal distribution of vari-
ables was verified using the  Kolmogorov-Smirnov test. 
Inter-variable correlations were examined using the 
Spearman correlation test.

RESULTS
In the Mann-Whitney U-test, no statistically signifi- 

cant differences were found between male and female 
student respondents for any tested health behaviour 
index scores. Therefore, in the  following analyses, no 
distinction was made regarding the sex of individuals in 
the study group. 

TABLE 3. Positive mental attitude (PMA)

Question No. – Habit Almost 
never

Rarely From time 
to time

Often Almost 
always

Average 
point value

1 pt. 2 pts. 3 pts. 4 pts. 5 pts. x ± SD

3. �I seriously consider advice of people 
expressing concern about my health.

4.35% 22.61% 31.30% 23.48% 18.26% 3.3 ± 1.1

7. I avoid situations that depress me. 9.57% 17.39% 29.57% 29.57% 13.90% 3.2 ± 1.2

11. �I try to avoid excessive emotions, 
stress or tension. 

20.78% 26.96% 20.87% 23.48% 7.83% 2.7 ± 1.3

15. I have friends and a stable family life. 5.22% 8.70% 17.39% 33.48% 45.21% 3.9 ± 1.2

19. �I avoid feelings such as anger, anxie-
ty or depression.

18.48% 27.19% 17.54% 23,68% 13.17% 2.9 ± 1.3

23. I think positively. 1.75% 9.65% 30.70% 34.21% 23.69% 3.7 ± 1.0

TABLE 4. Positive health-maintaining practices (PHMP)

Question No. – Habit Almost 
never

Rarely From time 
to time

Often Almost 
always

Average 
point value

1 pt. 2 pts. 3 pts. 4 pts. 5 pts. x ± SD

4. I have enough rest. 6.96% 17.39% 27.83% 32.17% 15.65% 3.3 ± 1.1

8. I avoid overworking. 13.04% 25.22% 31.30% 35.22% 5.22% 2.8 ± 1.1

12. I control my body mass. 12.17% 16.65% 22.61% 36.52% 15.65% 3.4 ± 1.4

16. I have enough sleep. 9.57% 14.78% 23.48% 23.00% 37.00% 3.3 ± 1.2

20. I limit smoking. 15.74% 10.53% 10.53% 0% 63.20% 3.6 ± 1.6

24. I avoid excessive physical activity.  9.65% 24.56% 35.96% 22.81% 7.02% 2.9 ± 1.1



152

Grażyna Dębska, Ewa Kowacka, Zofia Foryś, Filip Gołkowski, Agata Bałdys-Waligórska

JOURNAL OF HEALTH INEQUALITIES 2025 / Volume 11 / Issue 2, December

For all participants, their health status laboratory 
indicators remained within normal limits: glucose 4.8  
± 0.44 mmol/l; insulin 12.01 ± 9.87 μIU/ml; total cho-
lesterol 4.25 ± 0.82 mmol/l; HDL 1.66 ± 0.36 mmol/l;  
LDL 2.23 ± 0.68 mmol/l; triglycerides 0.89 ± 0.42 mmol/l. 

In the study group, the mean value of the HBI Gene-
ral Index was 4.6 ± 1.8 stens. Mean values of the four HBI 
subscales listed in Table 5 are slightly lower than those 
given for the normative group of Juczyński [10]. In our 
group, the  highest mean value, 3.27 ± 0.81, was found 
in the PMA subscale (compare to 3.52 ± 0.66) and the 
lowest, 3.11 ± 76 (compare to 3.22 ± 0.76), in the CEH 
subscale. 

Within the CEH subscale, most respondents (63.47%) 
reported that they “often” or “almost always” consume 
a  lot of vegetables and fruit (question 1). However, 
incorrect eating habits are observed by the majority, as 
most respondents reported that “almost never”, “rarely” 
or “from time to time”, they avoid consumption of pre-
served food and of salt and highly salted food; nor do 
they limit the consumption of such products as animal 
fat or sugar (questions 13, 17 and 5; 72.18%, 69.56% and 
66.22%, respectively). Furthermore, 60% of respondents 
reported lack of care for “proper nutrition”; nor do they 
“eat wholegrain bread” (questions 9 and 21).

Within the  HPM subscale, in terms of  correct 
behaviour, most respondents (68.70%) reported that 
they “often” or “almost always” avoid colds (question 2), 
follow medical recommendations resulting from their 
medical tests (65.21%, question 10), and try to obtain 
medical information and try to understand the  cau-
ses of health and diseases (64.91%, question 22). How- 

ever, incorrect HPM are evident in their responses to 
the  remaining questions – about 70% of  respondents 
reported that they “almost never”, “rarely” or “from 
time to time” report for regular medical examinations 
(question 14), try to find out how others avoid diseases 
(question 18) or carry telephone numbers of emergency 
services (question 6).

Within the PMA subscale, most respondents repor-
ted that they “often” or “almost always” have friends 
and a  stable family life, and that they think positively 
(78.69% and 57.87%, questions 15 and 23, respectively). 
Moreover, over 40%, “often” or “almost always” seriously 
consider concerns of other people with respect to their 
health (question 3; 41.74%) and avoid situations that 
depress them (question 7; 43.47%). 

However, negative mental attitudes are evident in 
that over 60% of respondents reported that they “almost 
never”, “rarely” or “from time to time” avoid excessive 
emotions, stress or tension; nor do they avoid feelings 
such as anger, anxiety or depression (68.61% and 63.21%; 
questions 11 and 19, respectively).

Within the  PHMP subscale, most respondents 
reported PHMP, as they “almost always” limit smoking 
(63.20%; question 20), and “often” or “almost always” 
have enough sleep (52.17%; question 16). About 50% 
of respondents rest enough and control their body mass 
(questions 4 and 12).

Negative health practices were reported by about 
70% of  respondents, who indicated that they “almost 
never”, “rarely” or “from time to time” avoid excessive 
physical activity or overwork (questions 8 and 24).

A statistically significant correlation between insulin 
level and HBI General Index value was found. The value 
of Spearman’s rank correlation coefficient, rs = –0.21 
(p  =  0.030), indicates a  weak negative relationship 
between the variables tested. The lower the level of insulin 
in the studied individuals was, the higher was their HBI 
score. A statistically significant correlation between insu-
lin level and CEH score was observed. The value of Spear-
man rank correlation coefficient, rs = –0.29 (p = 0.002), 
indicates a weak negative correlation between the vari-
ables tested. The higher the CEH score was, the lower was 
the insulin level in the studied individuals. 

A  statistically significant correlation between the   
level of triglycerides and HPM score was found. The va- 
lue of Spearman rank correlation coefficient, rs = –0.20 
(p  =  0.043), indicates a  weak negative correlation 
between the variables tested. The higher the HPM score 
was, the  lower was the  level of  triglycerides in the stu-
died individuals.

Statistically significant correlations between the level 
of  insulin and HBI general index and between the  level 
of  insulin and CEH score were stated. The  values 
of Spearman rank correlation coefficient were rs = –0.21 
(p = 0.030) and rs = –0.029 (p = 0.002), respectively. This 
indicates a  negative correlation between the  variables 

TABLE 5. Health Behaviour Inventory (HBI) of  study par-
ticipants – HBI General Index points and sten scores and 
points for Correct Eating Habits (CEH), Health Preventive 
Measures (HPM), Positive Mental Attitude (PMA), and Pos-
itive Health-Maintaining Practices (PHMP) (mean values  
± standard deviations [SD], medians and ranges)

 HBI Mean ± SD Median Range 
(min.–max.)

HBI General Index

Points 76.8 ± 12.8 76.0 43-107

HBI General Index

Sten scores 4.6 ± 1.8 4.00 1.00-9.00

CEH

Points 3.11 ± 0.76 3.00 1.33-5.00

HPM

Points 3.18 ± 0.73 3.70 1.50-4.83

PMA

Points 3.27 ± 0.81 3.33 1.50-5.00

PHMP

Points 3.23 ± 0.63 3.33 1.67-4.67
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tested. The  higher the  CEH score was, the  lower was 
the level of insulin in the studied individuals.

However, no statistically significant correlations were 
found between lipid levels (total cholesterol, LDL, HDL, 
triglycerides), glucose and insulin levels and the remain-
ing health behaviour subscale scores, i.e. of  PMA or 
of PHMP scores. 

The average BMI value for the whole group was 22.23 
± 3.64 (median 21.3, minimum 17.1, maximum 32.3).

No statistically significant correlation was found 
between BMI of  study participants and HBI General 
Index (points or sten scores) and scores of all four sub-
scales (CEH, HPM, PMA, or PHMP). 

DISCUSSION  
Satisfactory health and well-being are important 

indicators of  the  general condition of  society mem-
bers. To achieve such conditions, CEH, HPM, PMA or 
PHMP should be maintained and promoted. Avoiding 
such practices may enhance the risk of chronic diseas-
es and decrease both life expectancy and social activity  
[3, 7]. Therefore, PHMP, such as adequate physical acti- 
vity, rational nutrition and sufficient time for rest and 
sleep, as well as participation in dedicated prophylactic 
screening programmes, should be promoted.

Health behaviour patterns develop over life, following 
individual experience and knowledge. Such patterns are 
inspired by local culture, are acquired from family, schools, 
mass media or peers, and are also stimulated by the local 
health system. As young people enter university-level  
education, their lifestyle and health behaviour patterns 
may radically change. It is in this period when positive or  
negative health behaviour patterns may be acquired and 
may remain over their future lives. Participation in prophy-
lactic screening programmes, such as colonoscopy, rep-
resents a correct health behaviour pattern, as rectal colon 
cancer is presently being observed at increasingly younger 
ages [13]. The study of Rucińska et al. [13] demonstrates 
that in the  young adult population there is insufficient 
information about rectal colon cancer and the  availabil-
ity of  relevant screening tests. Only 1/3 of  respondents in 
the study of Rucińska et al. [13] reported their knowledge 
on this subject as being good or very good – acquiring their 
knowledge mainly from the  internet. Since we designed 
our study following the approach of Juczyński [10], we did 
not question our respondents as to their sources of infor-
mation on health behaviour patterns. 

According to the 2020 Report on the National Health 
Test of  Poland [3], the  HBI scores of  almost one-fifth 
of those tested fell below 50%. Only about 10% of those 
tested intentionally chose positive health behaviour pat-
terns and health-maintaining practices. The report also 
stated that with increasing age of respondents, their HBI 
scores also increased, together with their compliance 
with recommended prophylaxis schedules.

Therefore, it is essential, especially for young people, 
to develop and maintain a positive attitude to health –  
to limit the  likelihood of  health deficits or of  life- 
threatening conditions at later stages of their lives. Deci-
sions taken by students just entering adulthood may 
considerably affect their later lifestyles [1, 7-9]. 

The HBI [10] offered us the possibility of evaluating 
the  health-promoting behaviour of  first-year students 
of our university. We found that the overall value of the 
HBI General Index in the student group we investigated 
fell within the lower range of average scores, indicating 
an unsatisfactory level of  their health behaviour pat-
terns. We note that while Juczyński’s HBI [10] applies 
to the  adult Polish population (mean age 41.2), no  
other Polish standardised inventories more appropriate 
to our studied group are available. Therefore, our results, 
concerning a rather small group of AFMU students, pre-
dominantly female, cannot be considered as being repre-
sentative of Polish students in general.

Walentukiewicz et al. [14] also reported unsatisfac-
tory health behaviour levels in Polish students of  nur-
sing, as did by Michalski et al. [15] in secondary school 
pupils. However, in a study of students at various univer-
sities in Bydgoszcz, Weber-Rajek et al. [16] found a mid-
range average value of  the  HBI General Index. In all 
the above-mentioned studies [14-16], the HBI approach 
of Juczyński [10] was applied. 

In other surveys, the highest compliance was found 
with PMA and the  lowest with PHMP and CEH sub-
scales [14, 17]. This tends to support our results, as in our 
case PMA, PHMP and HPM obtained the highest mean 
scores, while the CEH score was the lowest. However, in 
our study, average values of all four subscales were lower 
than those in Juczyński’s normalized Polish adult group.

Within their PMA subscale questions (Table 3), our 
students scored the highest average value compared to 
average scores in other subscales, yet somewhat lower 
than Juczyński’s normalized value for adults [10]. Thus, 
most of our students demonstrated correct mental atti-
tudes. They evaluated positive thinking and stable family 
life habits as being most important, while attaching less 
importance to avoiding emotions such as anger, anxiety 
or depression, or to acknowledging concerns about their 
health expressed by other people. 

Within their health-maintaining practices (Table 4), 
our students correctly indicated limiting smoking and 
having enough sleep as being most important, while 
attaching less importance to controlling body weight.  
In their opinion, avoiding excessive physical activity and 
avoiding overworking was the least important. Hence, in 
our view, our investigated group does not maintain posi-
tive health practices in general.

Within the HPM category (Table 2), our group correct-
ly selected avoiding colds, and following medical recom- 
mendations. They try to obtain medical information and 
understand the cause of health and disease. They do not 
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consider reporting for medical examinations or find out 
how others avoid diseases, as being equally important in 
maintaining good health. 

In our study, the average score in the CEH subscale 
(Table 1) was the  lowest of  all subscales investigated 
and was also lower than the average value for Juczyńs-
ki’s normalized group of  Polish adults [10]. However, 
over 60% of our respondents eat a lot of vegetables and 
fruit, a  correct eating habit. Yet, most of  our respon-
dents (over 70%) did not avoid salt, nor salted and pre-
served food. Nor did they limit consumption of  animal 
fat or sugar. Their incorrect eating habits are further evi-
denced by neglecting proper nutrition or avoiding whole-
grain bread.

Incorrect eating habits were also found by Palacz  
et al. [17] in their group of tourism and recreation stu-
dents. A correlation between CEH and low body mass 
was found by Suwalska et al. [18] in their group of medi-
cal students. Generally, most students do not eat sufficient 
amounts of fruit and vegetables [9, 18, 19].

In a  study by Gallo et al. [19] of  361 Australian 
students, less than a  third were concerned about fibre, 
calcium, and potassium consumption, and most male 
and almost 50% of female students exceeded their daily  
sodium intake. 

A  low level of  physical activity, particularly in stu-
dents of  nursing and obstetrics, was noted by Walen-
tukiewicz et al. [14], and by Radosz et al. [20], while 
Palacz et al. [17] observed that health behaviour practi- 
ces and the level of physical activity are related – students 
with a low level of physical activity also scored lowest in 
all their health behaviour patterns. 

Weber-Rajek [16] generally concluded that students 
of health sciences observed better health behaviour 
patterns than students of engineering, national security, 
logistics or nursing. According to Palacz et al. [17], stu-
dents of physiotherapy demonstrated the highest, and 
students of tourism and recreation the lowest average HBI 
General Index values. Radosz et al. [20] confirmed that 
physiotherapy students maintained healthier lifestyles 
than students of nursing. In our study, it was mainly stu-
dents of the Department of Medicine and Health Sciences 
who reported interest in their voluntary participation. 
A rather disturbing observation may therefore follow – as 
demonstrated by their low HBI scores – that future tea-
chers, health specialists or nurses will likely not observe 
sufficiently high health behaviour standards themselves.

Any relation between gender and health behaviour 
patterns appears to be inconclusive. This is supported 
by our results, and also by Szkup-Jabłońska et al. [21] 
who, however, noted that PMA and positive maintain-
ing health practices prevail in younger students, On the  
other hand, according to Palacz et al. [17] and Rogowska 
et al. [22], women achieved higher HBI scores than men, 
while Pochwała et al. [9] found that stress is usually han-
dled better by men than by women. 

Gacek et al. [23] observed that levels of  HBI scores 
differed between Polish and Spanish students of physical 
education, aged between 18 and 35 years. Polish students 
demonstrated lower PMA scores, which may indicate 
that patterns of  health behaviour may also be affect-
ed by the  environment, culture, and personal attitudes 
of inhabitants of different countries. Openness and extra-
vert behaviour of  younger respondents may positively 
affect their eating habits [24]. In our study we noted that 
the  lower the  level of  insulin in the  studied individuals 
was, the higher was their HBI General Index score; and 
that the higher their CEH score was, the lower was their 
insulin level. Our observations are supported by a longi-
tudinal study of 667 young adults over several years, by 
Goode et al. [25], who found that a healthy, plant-based 
diet led to higher insulin sensitivity and, potentially, to 
a lower risk of type 2 diabetes later in life. However, Sood  
et al. [26] provide no clear indication whether adherence to 
the Mediterranean diet may be associated with improved 
insulin sensitivity and lower levels of inflammatory mark-
ers in overweight and obese individuals without diabetes. 
Further longitudinal and interventional studies involving 
larger populations are required to resolve such issues. 

An interesting relationship between health behaviour 
practices and knowledge of cancer prophylaxis was dis-
cussed by Gujska et al. [27], who observed differences 
between knowledge and health practices in students 
of nursing. As indicated by differences in their Juczyńs-
ki HBI scores, while their knowledge of  risk factors 
and symptoms of malignant diseases was high, their 
overall HBI scores were average, and were lowest in 
the health-maintaining practices subscale.

A  similar trend was observed by Seń et al. [28] for 
working nurses, whose HBI scores in the health-maintain-
ing practices and CEH were the lowest. In the same study, 
their levels of health-maintaining practices were compared 
with individual judgements of  their personal efficacy. 
The higher their knowledge and opinion of personal effica-
cy were, the higher were their general HBI index and sub-
scale scores. While we did not investigate these issues in our 
study, we agree that they should be included in future work. 

Kaczor-Szkodny et al. [29] noted that knowledge 
about health is not the  only, or main, determinant 
of health-maintaining practices in young adults. Other 
factors, such as social, psychological or environmental 
aspects also play a  role. Generally, women appear to 
possess better knowledge of  correct health-maintain-
ing practices than men [13, 29]. Pope et al. [30] in their 
randomized study analysed the positive effect of imple-
menting modern technologies of social media in educa- 
ting the public on matters of health and health compe-
tence, a view which we share and fully support. 

CONCLUSIONS 
The mean HBI General Index value obtained in our 

study places our first-year Polish university students 
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within the lower ranges of average sten values of Juczyń
ski’s questionnaire [10]. Values of  their scores within 
the  four HBI subscales were also average, as compared 
with Juczyński’s normalized Polish adult group scale. 
As our investigative study concerned only a  relative-
ly small number of  students of  different departments 
of our university, our results may not be representative 
of our students nor of Polish students in general. Their 
health behaviour patterns perhaps also reflect their social 
inequalities. 

The predominance of women respondents may repre- 
sent a potential confounding factor in our study, likely 
resulting from the greater responsiveness of female stu-
dents to the  invitation to participate. While not being 
clearly supported by literature studies, we strongly 
believe that health education at younger ages, especially 
with regard to primary and secondary prophylactic pro-
cedures, will lead to better health outcomes at later ages. 

Clearly, measures should be taken to improve 
the knowledge and practice of correct health behaviour 
of our students and of young adults in general. Imple-
mentation of  modern communication technologies in 
educating the  public on matters of  health and health 
competence should be appealing to students – and to 
the younger generation in general. The AFMU in Kraków 
should consider active participation in the development 
of  such technologies to improve the  health and health 
competence of our students. 
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