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Cardiovascular disease threat and
perceived efficacy of selected
preventive behaviors among
Polish men: an analysis based on
the extended parallel process
model
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Research Institute, Warsaw, Poland, 2Department of Health Psychology, Medical University of Warsaw,
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Considering the low rate of preventive behaviors (5%), itis important to increase the
effectiveness of actions that motivate the public to engage in health-promoting
behaviors. The purpose of this study was to assess the way in which Polish men
perceive the threat of cardiovascular diseases (CVDs) and the effectiveness of
five preventive behaviors in the context of CVDs. We aimed to identify groups
of recipients, based on the extended parallel process model (EPPM), for five
preventive behaviors and to compare the identified groups in terms of selected
characteristics. We conducted the survey in November 2022, using the computer-
assisted web interviewing technique, on a representative sample of 1,000 men aged
18-65years. Polish men showed relatively low levels of perceived susceptibility to
CVDs (15.1%), but at the same time tended to perceive the consequences of CVDs
as severe (54.2%). Segmentation of audiences according to the EPPM showed
that regardless of the type of preventive behavior, the most numerous groups are
responsive (31-37%) and indifferent (29-31%). This study revealed the need to
increase awareness of the importance of a healthy diet to prevent CVDs among
male population. Less than half of the men indicated that they would be able to
implement effective stress management (49.8%) and smoking avoidance (39.4%),
indicating the need to implement measures to increase self-efficacy in the areas.
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1. Introduction

Cardiovascular diseases (CVDs) are the leading cause of death worldwide. In 2019, an
estimated 17.9 million people died from CVDs, accounting for 32% of all deaths (1). In Poland,
CVDs accounted for 39.4% of all deaths. More than four out of five CVD-related deaths result
from heart attacks and strokes (2). Deaths caused by CVDs are more common in men than in
women. The most important preventive behaviors for CVDs include: avoiding the use of tobacco
products, adhering to a healthy diet, regular physical activity, maintaining a healthy body weight,
limiting alcohol intake, introducing stress management strategies, maintaining normal blood
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pressure, and maintaining a normal range of low-density lipoprotein
cholesterol (LDL-C) and non-high-density lipoprotein cholesterol
(non-HDL-C) levels (3-6). The American Heart Association estimates
that only 5% of people adhere to all of the above lifestyle
recommendations (3). Considering the low level of preventive
behavior, it is important to increase the effectiveness of actions aimed
at motivating the public to engage in health-promoting behaviors.

A number of theoretical models have been developed to identify
factors driving health behaviors (7). They include various aspects of
threat and efficacy, the impact of which on lifestyle change has been
confirmed in several studies (8, 9). These two factors and the
relationships between them are the essence of the extended parallel
process model (EPPM). According to this model, the combination of
different levels of threat and efficacy determine the probability of
behavioral implementation. On the one hand, people who estimate
that they have an increased risk of CVDs are more likely to adopt a
healthy lifestyle (10-12). On the other hand, threat estimation is
associated with the optimistic bias—that is, the tendency to view one’s
individual threat as lower than the actual threat (absolute threat) or
lower than in others in a similar threat group (comparative threat)
(13). However, the effects of perceived threat are different depending
on the level of perceived efficacy. Different aspects of efficacy can
be considered. It may refer to expectations about the outcome of an
action (e.g., positive or negative) (14). Another option is to focus on
self-efficacy: the belief that an individual is able to take and continue,
despite obstacles, an action that will lead to a certain outcome (14).
According to the EPPM, perceived efficacy coupled with a perceived
threat of a given health problem is essential to implement targeted
health behavior (15-17). Four variables are included in the EPPM
model: Two of them comprise the perceived threat dimension
(perceived susceptibility and perceived severity) and two comprise the
perceived efficacy dimension (response efficacy and self-efficacy).
According to the EPPM, based on these two dimensions, four groups
of recipients can be identified: indifferent (low threat, low efficacy),
avoidant (high threat, low efficacy), proactive (low threat, high
efficacy), and responsive (high threat, high efficacy). Each group
requires a different communication style and emphasis of different
knowledge areas.

The EPPM has been used in health promotion for many health
problems, such as HIV/AIDS, lung cancer, colorectal cancer, avian flu,
breast self-examination, and smoking (18-23). The high prevalence of
CVDs in Poland and its serious consequences constitute a rationale
for the use of the EPPM as the basis for a health-promotion campaign.
Data assessing the perception of threat and the effectiveness of
implementing a healthy lifestyle in the context of CVD prevention are
very limited in Poland. The issue is particularly relevant among men,
who participate in prevention programs less often than women
(24, 25).

The purpose of the study was: (a) to assess how Polish men
perceive the threat of CVDs and the efficacy of five CVD preventive
behaviors; (b) based on the EPPM, to classify the participants into
four specific groups for the five preventive behaviors, namely a
healthy diet, regular physical activity, limiting tobacco use, stress
management, and regular examinations according to medical
recommendations; and (c) to compare the groups according to
selected characteristics, especially declared frequency of analyzed
behaviors, perceptions of losses associated with these behaviors, and
basic sociodemographic factors.
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2. Materials and methods

The survey was conducted in November 2022, using the
computer-assisted web interviewing technique, on a representative
sample of 1,000 men (Table 1). The selection of respondents met the
following assumptions:

a. The number of people in the sample in each voivodeship was
proportional to the number of inhabitants in the voivodeship;

b. The proportion of age groups (18-29, 30-39, 40-59, and
60-65 years) was maintained in each voivodeship;

c. The proportion of urban and rural inhabitants by age groups
(18-29, 30-39, 40-59, and 60-65 years) was maintained across
the country.

The inclusion criteria were: sex (male), age (adults 18-65years
from the general, non-clinical population), and consent to participate
in the study. There were no exclusion criteria. The survey tool was an
opinion poll panel. Participation in the survey was voluntary and
anonymous. Invitations to the survey were sent to randomly selected
users. Sociodemographic data were verified using the survey’s
inclusion (metric) questions. The survey participants were informed
about possibility to terminate the study at any point. The survey met
the guidelines for protecting individuals in terms of their security
and privacy.

The survey consisted of four parts. The first part focused on
sociodemographic data. The second part included questions about
declared frequency of implementation of the five preventive behaviors
under study: a healthy diet, regular physical activity, avoidance of
smoking, effective stress management, and carrying out medical
examinations as recommended. The respondents rated the frequency
of these behaviors on a 5-point scale, from 1 (almost never or never)
to 5 (daily/always), with reverse scoring for tobacco smoking. The
third part was designed to identify the EPPM groups, based on CVD
threat perception and the efficacy of CVD preventive behaviors. Two
questions were used to measure CVD threat perception: “How likely
is it that you develop a specific medical condition (atherosclerosis,
stroke, and myocardial infarction included in separate questions) at
some point in the future?” (perceived vulnerability) and “How serious/
harmful would be the consequences (physical or personal) of this
disease?” (perceived severity evaluated for each disease separately). To
measure perceived efficacy, the following questions were asked
(separately for each preventive behavior): “In your opinion, how
effective is the behavior in reducing the risk of the conditions listed?”
(behavioral efficacy) and “How do you assess your ability to implement
this behavior to reduce the risk of the following diseases?” (self-
efficacy). The measurement tool was a 5-point Likert scale. The fourth
part of the survey assessed the losses that the respondents would
potentially incur as a result of implementing each of the preventive
behaviors. The responses were rated on a 5-point Likert scale.

A threat indicator and an efficacy indicator were used to classify
the respondents into the EPPM groups. This efficacy indicator
(calculated for each preventive behavior separately) is the mean of the
responses to the two questions regarding behavioral efficacy and self-
efficacy. Similarly, the threat indicator is the mean of the responses
regarding perceived susceptibility and perceived severity. Next, by
selecting low (below the mean) and high (above the mean) levels of
perceived efficacy and perceived threat, four EPPM groups were
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TABLE 1 Flow chart of the study.

10.3389/fpubh.2023.1244302

Problem identification

Analysis of alarming data regarding high mortality rate due to CVDs and low level cf CVD preventive behaviors among
Polish men

Selection of the EPPM as the theoretical basis for research, together with the methodology of formulating questions and
constructing indicators of key variables

Selection of health behavicrs that are the subject of research

Selection of three CVD diseases of particular relevance to prevention

Formulating the objectives of the study

Research tools preparation

Formulating survey guesticns in accordance with the assumptions of the EPPM

Determining an algerithm for calculating indicators in relation to selected diseases and health behaviors - consistent with

EPPM and adapted to the znalyzed issues

Population study

Defining inclusion and exclusion criteria

Establishing cooperation wth a company that has an opinion poll panel

Interviewing

Recruitment of a representative sample of 1125 people that met the inclusion criteria for the Computer Assisted Web

Data valioation, leaving 1,000 correctly completed surveys

4

Data analysis

Descriptive data: characteristics of respondents

algorithm

Calculation of indicators of main variables: threat (perceived vulnerability of CVDs and perceived severity of CVDs) and
efficacy (self-efficacy in adapting heath behavior and effectiveness of heath behavior) in accordance with the developed

Classification of respondents into groups according to the EPPM criteria

Low efficacy

Avoidant

High efficacy
High threat Responsive
Low threat Proactive

Indifferent

High 2 mean; Low < mean;

Selection of statistical tests for analysis

Checking the compliance of continuous variables with the normal distribution

Specific analysis: comparison of EPPM groups in terms of: freguency of health behavior; losses associated with health
behavior, accommodation; education; employment age; financial situation; overall heaith

HEALTHY DIET PHYSICAL ACTIVITY LIMITING TOBACCO STRESS REGULAR MEDICAL
USE MANAGEMENT EXAMINATIONS
Responsive Responsive Responsive Responsive Responsive
Proactive Proactive Proactive Proactive Proactive
Avoidant Avoidant Avoidant Avoidant Avoidant
Indifferent Indifferent Indifferent Indifferent Indifferent
1 1 1 1 1
frequency of health behavior; losses associated with health behavior, accommodation; education; employment age;
financial situation; overall health

created. Differences among the groups were determined with one-way
analysis of variance (ANOVA) or the chi-square ()?) test, depending
on the measurement scales. Microsoft Excel and IBM SPSS were used
for calculations.

3. Results
3.1. Characteristics of the respondents

The study included 1,000 Polish male citizens, aged 18-65 years,
with an average age of 41.8 years (Table 2). The majority of the study
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participants were working men (81.7%), with secondary or higher
education (82.6%), and a self-assessed average financial situation
(57.6%). A large portion of the respondents (41.7%) lived in rural
areas. Almost half (48.7%) of the respondents described their health
as good or very good (Table 2). Less than half of the respondents
consumed a healthy diet (39.6%) and performed physical activity
(39.4%) at least three times a week. Of the respondents, 44%
declared that they were non-smokers. The majority of the
respondents (58.6%) reported that they often or almost always
attended medical examinations in accordance with their doctors’
recommendations. Among the participants, 19.2% declared the
ability to manage stress (answers often and very often)
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TABLE 2 Characteristics of the respondents (n =1,000).

Age (years) 18-29 20.5
30-39 24.8
40-49 25.7
50-59 17.1
60-65 11.9
Accommodation Countryside 41.7
Town <200,000 29.0
Town 200,000-500,000 9.1
Town >500,000 20.2
Education Elementary or junior high 2.8
school
Basic vocational 14.6
Secondary or post- 426
secondary
Higher education 40.0
Employment Employed (full-time or 81.7
self-employed)
Student 4.0
Unemployed 43
Pensioner/Retiree 9.4
Household leader 0.6
Self-assessment of financial Very bad 2.7
situation Bad 10.0
Average 57.6
Good 25.9
Very good 3.8
Self-assessment of overall Very bad 1.8
health Bad 8.8
Average 40.7
Good 41.8
Very good 6.9

(Supplementary Table S1) Only 5.3% of the participants declared
that they followed all of the recommendations aimed at reducing
the risk of CVDs (answers “often” or “very often” for each
health behavior).

3.2. CVD threat and effectiveness of the
five preventive behaviors

3.2.1. Threat: perceived susceptibility and
perceived severity

We assessed two factors to evaluate subjective perception of CVD
threat: perceived CVD susceptibility (Supplementary Table S2) and
perceived CVD severity (Supplementary Table S3). We created the
overall CVD indicators as the means of the responses to three diseases:
atherosclerosis, stroke, and myocardial infarction. We found that
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15.1% of respondents considered developing CVDs as probable or
very probable and 45.4% considered it as not very probable or
improbable. The respondents considered the development of
myocardial infarction to be the most likely (16.2%), followed by
atherosclerosis and stroke (15.2 and 13.8%, respectively). More than
half (54.2%) of the respondents believed that developing CVDs would
be harmful or very harmful for them and would be associated with
serious consequences. Only 12.2% of the respondents considered that
it would be of minor or no harm. The most harmful consequences
were assigned to atherosclerosis (55.8%), followed by myocardial
infarction (54.0%) and stroke (52.7%).

3.2.2. Efficacy: perceived efficacy of preventive
behavior and perceived self-efficacy

We considered two factors to assess the effectiveness of the five
recommended preventive behaviors: the perceived efficacy of each
behavior (Supplementary Table S4) and self-efficacy of the
implementation of each behavior (Supplementary Table S5). The
respondents considered the health behaviors to be effective or very
effective in preventing CVDs in the following order: avoiding smoking
(63.1%), regular medical examinations (59.2%), physical activity
(56.8%), effective stress management (55.9%), and a healthy diet
(49.7%). The respondents believed that they could (answers “possible”
or “very possible”) implement particular preventive behaviors in the
following order: regular medical examinations (58.8%), physical
activity (53.3%), healthy diet (53.0%), effective stress management
(49.8%), and avoiding smoking (39.4%).

3.3. Identification of groups according to
the EPPM for each preventive behavior and
their comparison in terms of selected
characteristics

We identified the four groups defined by the EPPM based on the
combination of perceived CVD threat (high or low) and perceived
efficacy (high or low) separately for each preventive behavior (with the
mean of a given dimension as the criterion of division). For the threat
dimension, the mean was 3.08. For efficacy, the means were as follows:
3.45 for a healthy diet, 3.57 for physical activity, 3.37 for smoking
avoidance, 3.5 for stress management, and 3.65 for regular
medical examinations.

3.3.1. A healthy diet

Table 3 shows that among the EPPM groups, the indifferent and
avoidant groups were less likely to eat healthily compared with the
proactive and responsive groups. The avoidant group, relative to the
proactive and responsive groups, had a higher loss rate regarding the
implementation of regular healthy eating. In addition, the responsive
group was older than the other groups. The indifferent group assessed
their financial situation as worse compared with the proactive and
responsive groups, and their health condition as worse compared with
the responsive group (Table 3). The groups also differed in terms of
the education level (Supplementary Table S6). In the responsive group,
most men declared they had received higher education, while in the
indifferent group, most men declared primary, junior high, or basic
vocational education (y*=21.99, p<0.05).
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TABLE 3 Differences between the groups according to the extended parallel process model (EPPM) in relation to a healthy diet as a cardiovascular
disease preventive behavior.

Indifferent (1) Proactive (P) Avoidant (A) Responsive (R)
(n=285) (n=182) (n=170) (n=363)

Age (years) 40.5 (12.1) 41.1(132) 40.7 (12.9) 43.7 (12.4) 4.47 (<0.05) R>I

R>A

R>P

Financial situation 3.02 (0.824) 3.29 (0.717) 3.13(0.710) 3.28 (0.746) 7.94 P>I

(<0.001) R>I1

Overall health 3.27 (0.881) 3.48 (0.865) 3.39 (0.739) 3.55(0.754) 6.71 (<0.001) R>I

Frequency: a healthy 2.47 (1.194) 3.54 (1.129) 2.48 (1.173) 3.49 (1.171) 62.82 P>1

diet (<0.001) P>A

R>I

Losses associated with 2.81 (0.826) 2.69 (0.953) 3.02 (0.626) 2.73(0.919) 5.71 A>P

the implementation of a (<0.001) A>R
healthy diet

The data are presented as the mean (standard deviation).

3.3.2. Regular physical activity

Table 4 show that the frequency of regular physical activity in the
responsive and proactive groups was higher compared with the
indifferent group and/or responsive groups. The avoidant and/or
indifferent groups perceived greater losses when implementing regular
physical activity compared with the proactive group. Moreover, the
indifferent and avoidant groups indicated a more difficult financial
situation compared with the responsive group. The indifferent group
assessed their health status as worse than the proactive and responsive
groups (Table 4). The groups differed significantly in terms of the
education level (Supplementary Table S7). In the responsive group,
most men had a university degree, while in the indifferent group, most
men declared primary, junior high, or basic vocational education
(=24.99, p<0.05).

3.3.3. Limiting tobacco use

Table 5 shows that the proactive and responsive groups were more
likely to reduce tobacco use compared with the indifferent group. The
avoidant group identified greater losses associated with implementing
smoking reduction compared with the indifferent, responsive, and
proactive groups. In addition, the proactive group was older than the
indifferent group. The responsive, proactive, and avoidant groups
described their financial situation as better compared with the
indifferent group. The responsive group assessed their health as better
compared with the indifferent group (Table 5). The groups differed
significantly in terms of the employment status (y*>=24.258, p <0.05).
The responsive group had the highest percentage of employed and
retired participants, while the indifferent group had the highest
percentage

of unemployed participants and housekeepers

(Supplementary Table S8).

3.3.4. Stress management

As presented in Table 6 the indifferent and avoidant groups
controlled their emotions worse than the proactive and responsive
groups. The indifferent group expected greater losses when
implementing effective emotion control compared with the proactive
and responsive groups. The indifferent and avoidant groups declared
a worse financial situation compared with the responsive group

Frontiers in Public Health

(Table 6). The health status of the indifferent group was worse than the
proactive and responsive groups. The groups differed significantly
(*=24.93, p<0.05) in the
(Supplementary Table S9). The indifferent group included significantly

terms  of education  level
more respondents with primary, junior high, and basic vocational

education than the proactive group.

3.3.5. Regular medical examinations

Table 7 shows that compared with the proactive and responsive
groups, the indifferent and avoidant groups were less likely to attend
regular check-ups. The avoidant group expected greater losses when
implementing regular examinations compared with the proactive and
responsive groups. Similarly, the indifferent group described their
losses as greater compared with the responsive group. In addition, the
indifferent group described their financial situation as worse than the
proactive and responsive groups. The indifferent group had a worse
health status than the responsive group (Table 7). The groups differed
significantly (y*=25.13, p<0.05) in terms of the education level
(Supplementary Table S10). The responsive group included
significantly more respondents declaring higher education than the
indifferent group.

4. Discussion

Analysis of threat variables has shown that Polish men have a
relatively low sense of the occurrence of CVDs (perceived
susceptibility). The prevalence of those indicating a low probability of
risk may confirm the phenomenon of optimistic bias (or unrealistic
optimism) (13). Simultaneously, the respondents showed a tendency
to consider the consequences of CVDs as severe. The findings suggest
the need to develop specific interventions to increase awareness of
CVDs risk.

The respondents seemed to be convinced of the effectiveness of
the CVD preventive behaviors analyzed in the study. They rated the
effectiveness of a healthy diet relatively low, suggesting the need to
increase men’s awareness of its importance in CVD prevention. The
respondents declared quite high self-efficacy in implementing regular
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TABLE 4 Differences between the groups according to the extended parallel process model (EPPM) in relation to regular physical activity as a
cardiovascular disease preventive behavior.

Indifferent (1) Proactive (P) Avoidant (A) Responsive (R) e
(n =303) (n =164) (n=200) (n = 333) e

Financial situation 3.04 (0.833) 3.27 (0.695) 3.08 (0.645) 3.32 (0.774) 9.53 R>I
(<0.001) R>A

Overall health 3.25(0.863) 3.54(0.882) 3.39(0.728) 3.57 (0.760) 9.42 (<0.001) P>1
R>I

Frequency: regular 2.78 (1.191) 3.57 (1.080) 2.85(1.247) 3.41 (1.165) 26.536 P>1
physical activity (<0.001) R>1
P>A

Losses associated with 2.69 (0.851) 2.32 (1.08) 2.84 (0.787) 2.49 (1.008) 11.415 (<0.001) I>P
the implementation of A>P
regular physical activity A>R

The data are presented as the mean (standard deviation).

TABLE 5 Differences between the groups according to the extended parallel process model (EPPM) in relation to limiting tobacco use as a
cardiovascular disease preventive behavior.

Indifferent (1) Proactive (P) Avoidant (A) Responsive (R) Post hoc
(h=173) (n=115) (n=88) (n=184)

Age (years) 39.4 (11.8) 43.6 (12.6) 41.1 (12.6) 43.1(12.7) 3.72 (<0.05) P>I
Financial situation 2.99 (0.886) 3.22(0.723) 3.22 (0.651) 3.23(0.818) 3.26 (<0.05) R>I

A>I

P>I
Overall health 3.22 (0.895) 3.37 (0.882) 3.47 (0.710) 3.51 (0.768) 4.05 (<0.05) R>I

A>I
Frequency: limiting 3.25(1.42) 2.82 (1.68) 2.99 (1.64) 2.82 (1.66) 278 pP>I
tobacco use (<0.05) R>1
Losses associated 2.64 (0.831) 2.73 (1.09) 3.03 (0.724) 2.95(1.12) 4.66 A>1
with limiting (<0.05) I>R
tobacco use A>P

The data are presented as the mean (standard deviation).

TABLE 6 Differences between the groups according to the extended parallel process model (EPPM) in relation to stress management as a
cardiovascular disease preventive behavior.

Indifferent (1) Proactive (P) Avoidant (A) Responsive (R)

Post hoc
(n=296) (n=171) (n=226) (n=307)
Age (years) 40.3 (12.2) 41.3 (13.1) 41.5(12.1) 43.7 (12.9) 3.76 (<0.05) R>I
Financial situation 3.06 (0.842) 3.23 (0.695) 3.10 (0.613) 3.33 (0.804) 7.41 (<0.001) R>I
R>A
Opverall health 3.26 (0.884) 3.52(0.849) 3.42 (0.697) 3.56 (0.787) 7.76 (<0.001) P>I
R>I
Frequency: stress 3.05 (1.06) 3.80 (1.08) 3.26 (1.07) 3.71(1.02) 28.901 P>I
management (<0.001) R>1
P>A
R>A
Losses associated with 2.60 (0.880) 2.41(1.11) 2.49 (0.818) 2.39 (1.11) 2.67 (<0.05) I>P
the implementation of I>R
effective stress
management techniques

The data are presented as the mean (standard deviation).
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TABLE 7 Differences between the groups according to the extended parallel process model (EPPM) in relation to regular medical examinations as a

cardiovascular disease preventive behavior.

Indifferent (1) Proactive (P)

Avoidant (A)

Responsive (R)

F
(n=297) (n=170) (n=160) (n=373) (2l
Age 40.3 (12.3) 414 (12.9) 415 (12.3) 433 (12.8) 3.10 (<0.05) R>I
Financial situation 3.03 (0.838) 3.29 (0.683) 3.16 (0.643) 3.26 (0.773) 6.67 (<0.001) P>I
R>I1
Overall health 3.27 (0.897) 3.51(0.830) 3.46 (0.734) 3.52(0.760) 6.13 (<0.001) R>I
Frequency: regular 2.61(1.02) 3.38 (1.196) 2.80 (1.039) 3.44 (1.164) 38.261 P>1
medical examinations (<0.001) R>I
R>A
Losses associated with 2.70 (0.850) 2.46 (1.09) 2.88 (0.775) 2.40 (1.095) 11.390 I>R
the implementation of (<0.001) A>P
regular medical A>R
examinations

The data are presented as the mean (standard deviation).

medical examinations, physical activity, and a healthy diet. Tobacco
use avoidance is an example of something men are convinced is
effective, but they are also aware of their own limitations in
implementing the change. Therefore, preventive behaviors aimed at
increasing self-efficacy to reduce tobacco use and effective addiction
treatment, but also promotion of effective forms of stress management
(e.g., workshops in the workplace), would be advisable (26).

The classification of respondents according to the EPPM revealed
that regardless of the type of preventive behavior, the responsive and
indifferent groups had the most respondents. These are completely
opposite groups in terms of the threat and efficacy levels. This result
seems consistent with the predictions of the EPPM and indicates an
accurate classification in the current study (14).

We found that men in the responsive and proactive groups were
more likely to implement CVD preventive behaviors compared with
men in the indifferent group (regarding all analyzed behaviors) and in
the avoidant group (selected behaviors). Although the responsive and
proactive groups have a different threat level, they have a high efficacy
level and presented a similarly high frequency for each preventive
behavior. However, the proactive group had fewer respondents the
responsive group.

It seems quite obvious that from a public health perspective (the
frequency of health behavior implementation), the most desirable
effect would be to increase the number of people in the responsive and
proactive groups. We have demonstrated the beneficial role of efficacy,
as defined by the EPPM, in the current study. However, it is still not
clear why both high and low CVD threat levels result in similarly high
levels of declared behaviors. Regarding the indifferent and avoidant
groups, we can see that low efficacy levels resulted in lower frequency
of the preventive behaviors in men with high and low threat levels.
Thus, the following question arises: What aspects and intensity of
CVD threat are likely to activate health behaviors? Other issue refers
to the proactive group: What conditions must be met to develop CVD
preventive behaviors in men with no or low awareness of CVD threats
(but with high efficacy)? The process of developing healthy habits
should probably start in early childhood, but this specific group
requires further investigation.

The existing studies rarely refer to models of behavioral change,
including the EPPM. A Polish study of the determinants of positive
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health behaviors among men found that a good financial situation,
positive views of work and life, high self-esteem of health care, and
male psychological gender were the most conducive to taking care of
health (27). On the other hand, blue-collar workers, characterized by
a low education level and low health awareness, require intervention
in the area of health education. In contrast, an Australian study found
that the determinants of the use of dedicated health services for men
are primarily declared health problems and motivation to change their
health (28).

By adopting the EPPM, we achieved a more thorough
differentiation of the recipients of health promotion. Looking for the
factors differentiating the groups, we found that the responsive
group differed significantly from the indifferent group in terms of
the financial situation and self-assessed health status in all five
analyzed behaviors. The responsive group rated their financial
situation and health status as better than men in the indifferent
group. This shows that health and financial problems can be serious
obstacles in the implementation of desired health behaviors. Studies
have confirmed the relationship between a worse financial situation
and the occurrence of CVDs (29, 30). Additionally, individuals who
are more exposed to health risks have lower motivation to engage in
health-promoting behaviors (31). Such low motivation may result,
for example, from the belief that the costs of engaging in a particular
behavior outweigh its benefits. This may contribute to a lack of
commitment to health-promoting activities due to a belief that such
activities are of low value and importance in the current situation
(32-34). However, from a long-term perspective, that kind of
perception is harmful. Strategies aimed at increasing motivation
should focus on the decision-making balance and on changing
beliefs about the necessary effort or values regarding health
behaviors (35).

The responsive group was significantly older than the indifferent
group in three analyzed behaviors (a healthy diet, stress management,
and regular medical examinations). Regarding a healthy diet, the
responsive group was also older than the proactive group. This may
confirm that the perception of health risks increases with aging, which
in turn may result in an increased interest in health issues and a
willingness to take care of one’s health. This direction should
be reflected in the development of health information messages. In
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four of the five preventive behaviors, the groups differed significantly
in terms of the education level. The responsive group included more
men declaring higher education, while the indifferent group was
dominated by men with primary, junior high, or basic vocational
education. Other studies have confirmed the need to implement
strategies aimed at reducing risk factors and promoting preventive
behaviors targeting less educated people due to their higher risk of
death from CVDs (36, 37). A lower education level and socioeconomic
status are associated with insufficient implementation of CVD
preventive behaviors. Primary care physicians can play a key role in
counteracting this issue by, for example, encouraging health-
promoting behaviors (29). Increasing health literacy among groups
that are most at risk seems to be essential: Educational activities
effectively increase motivation to implement CVD preventive
behaviors (38).

An added value of our study is the analysis of losses possibly
related to the implementation of each preventive behavior. The
indifferent group rated their losses (regarding limiting tobacco use,
stress management, and regular medical examinations) as greater
compared with the responsive group. The avoidant group described
their losses (except for stress management) as significantly greater
compared with the proactive group. We noted that men with a low
efficacy component described greater losses (indifferent group vs.
responsive group and proactive group vs. avoidant group).

In summary, based on our results, it seems that the key component
influencing the differences between the responsive and proactive
groups versus the indifferent group is efficacy (motivation). Dufty
etal. (39) also highlighted this element when they conceptualized that
motivation increases self-efficacy regarding the application of CVD
preventive behaviors combined with available knowledge about the
effectiveness of these behaviors. These authors suggest focusing on the
motivation factor to achieve the expected CVD prevention outcomes.
However, adhering to a healthy lifestyle in the long term is an area that
requires further investigation. Duffy et al. (39) suggest increasing
competence in applying effective motivation among medical
personnel (doctors and nurses) responsible for patient education. This
would ensure an individualized approach to a patient focusing on
discussing key motivational factors (emotional, cognitive, economic,
etc.) for CVD prevention. The effectiveness of this approach has been
confirmed by Project Leonardo carried out in 2006-2007 in Italy. This
project examined the effectiveness of a care manager role in the health
care system to support primary care physicians and specialists in the
treatment of patients with CVDs, diabetes, or heart failure. Care
managers worked directly with individual patients on education and
motivation. With a care manager, there was better adherence to the
recommendations, improved clinical parameters, and better disease
control (40).

The current study is exploratory and as such has some
limitations. Although there are some benefits to using a survey, there
are numerous weaknesses. One of them is the declarative character
of the data. This is especially important for the declared frequency
of healthy behaviors, which can be distorted by social desirability.
The respondents may not feel comfortable providing responses that
present them in an unfavorable light. Subjectivity in the
interpretations of survey response options (like frequencies) may
contribute to answer inconsistency. We also based the EPPM
classification on the subjective assessment of the respondents;
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therefore, the assignment to groups might be distorted. Adoption of
newer technologies, such as mobile applications or wearable devices,
might increase measurement accuracy (41). Even knowing that in
2022 93.3% of households in Poland had access to the Internet
(broadband fixed or mobile), it is also necessary to consider the risk
of accessibility bias to computer equipment and the Internet, and/or
computer skills. Future research on health behavior should involve
more advanced methods to reduce the risk of under- or overreports.
Other aspects of the study like self-efficacy or threat perception may
also be biased by defense mechanisms or defense optimism.
Additionally, we have included only three of the most representative
CVDs, and they certainly do not encompass the entire range of this
medical problem. Finally, this is one of the first studies testing the
EPPM in the Polish population. Including more factors would allow
for more in-depth characterization of the groups and detection of
more specific differences between the responsive and proactive
groups, and between the indifferent and avoidant groups. Future
research should include an in-depth analysis of the identified
EPPM groups.

In conclusion, we have shown that among Polish men efforts are
needed to increase both self-efficacy and perceived effectiveness of
CVD preventive health behaviors. Further research is needed to
explain the role of perceived threat and the mutual relationships
between the susceptibility and severity of specific CVDs.
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