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SUMMARY
Objective: The aim of this study was to explore the potential of free comprehensive primary preventive examination (CPPE) combined with 

cardiorespiratory fitness (CRF) test in terms of its attractiveness for general population and moreover to evaluate the induced behavioural changes. 
The main focus was on physical activity behaviour (PA). 

Methods: In 2009–2013, 250 people (100 men, 150 women) aged 18–65 years were examined. CPPE included assessment of health status and 
lifestyle, CRF test and individualized counselling. Expectations, reasons and motivations for participating were recorded. The sample was evalu-
ated in terms of age, gender, lifestyle, body mass index, body fat percentage, CRF, and health characteristics. Evaluation according to subjective 
benefits, perceived effects on health and lifestyle was performed after six months using electronic feedback questionnaires (FQ). Comparison was 
made within groups formed according to the reported increase in PA. 

Results: People aged 18–39 years accounted for 72.8% of the sample; mean age 34.4 ± 11.0 years; 40.0% were men. Behavioural and health 
risks were lower in comparison with the general Czech population, but at least 1 of 5 assessed risk factors was present in 88.8% (low fruit and 
vegetable consumption 74.8%, low physical activity level (PAL) 45.6%, smoking 19.6%, risky alcohol use 18.8%, and stress load 10.4%). The most 
represented category of CRF was “endurance-trained” (both genders). CPPE was perceived as a source of information concerning health, CRF and 
lifestyle. 40.0% of men and 30.7% of women were focused on improvement in CRF. The response rate of FQ was 75.6%. Individuals with low PAL 
and low CRF provided feedback less often (p < 0.05). In terms of perceived effect, 84.1% of the respondents implemented some kind of behavioural 
change; 60.9% reported increase in PA, but only 38.1% reported maintaining improvement in PA after 6 months. A higher proportion of reported 
lasting changes in PA occurred in subjects who were overweight/obese and in those with low CRF. Participants with low PAL and higher number 
of lifestyle risks more likely increased their PA only temporarily. Improvement in PA was associated with reported changes in diet (p < 0.001). In the 
group of respondents there was an increase in self-perceived PA (SPA) compared to the baseline (p = 0.001). Moreover, individuals who reported 
increase in PA showed improvement in subjectively perceived health.

Conclusion: The testing of CRF appears to be a promising motivating factor for going through the intervention, especially for younger people 
and men. CPPE is effective at the individual level in terms of providing information and initiating behavioural changes in PA. However, this type of 
intervention is less attractive and less effective for individuals with a higher behavioural risk profile.
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INTRODUCTION

A healthy lifestyle is the basis for the prevention of non-
communicable diseases such as cardiovascular diseases (CVDs), 
obesity, diabetes, and certain types of cancer. Modification of 
adverse behavioural characteristics is highly important, not only 
in at risk population groups, but also as a primary prevention in 
young and healthy individuals (1). Public health and individual 
efforts are needed to improve the adoption and maintenance of 
a healthy lifestyle in these hard to reach population groups for 
health-related interventions. There is the evidence that maintain-
ing a healthy lifestyle throughout young adulthood is strongly 
associated with a favourable health outcome in middle age, e.g. 
low CVDs risk profile (2). Different lifestyle factors are long-
acting and interacting. Therefore, lifestyle assessments should be 

made comprehensively and in the context of health status. Health 
enhancing PA has beneficial effects on both physical and mental 
health and is associated with long term health advantages (1). High 
levels of recreational PA may improve sleep quality (3). Both, 
healthy and unhealthy behaviours tend to cluster and therefore the 
change in one area of lifestyle can influence the others (4). Thus, it 
may be that improvement in PA creates synergistic improvements 
in other behaviours. Furthermore, PA can serve as a compensation 
for unhealthy choices, especially in young adults (5). 

While the importance of a healthy lifestyle in public health 
is well established, PA in the Czech Republic has continued to 
decline (6, 7). Incorrect perception of body weight and overes-
timation of PA forms one of the potential barriers in PA promo-
tion. Overestimation is associated with male gender (8, 9) and 
favourable indicators of relative slimness and general health (9, 
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10). Systematic review of trials of PA and dietary counselling to 
prevent CVDs in adults with minimum follow-up of six months 
confirmed that the intervention intensity, risk profile in the popu-
lation and use of volunteer participants predicted bigger effect. 
Medium (31‒360 minutes) to high intensity (> 360 minutes) 
counselling resulted in favourable changes in health outcomes 
and behavioural characteristics (11). Combined behavioural in-
terventions aimed at simultaneous modification (PA and dietary 
habits) are more effective in the long term in comparison to single 
component programmes (12). 

Many high-intensity interventions in research required resources 
that may not be available or paid for in the current healthcare system 
(11). Therefore, interventions that would be easily accessible and 
applicable in routine practice are needed. It is also worth questioning 
the attractiveness of these measures for population groups with a 
low interest in prevention, such as men and young people who still 
do not feel the health consequences of their risk behaviours. Young 
adults who attempt to achieve a healthy lifestyle prefer certain 
promotion strategies, in particular, those that are more affordable, 
relate to personalized advice or support and easily accessed advice 
from a range of media sources (5). In general, men are more often 
engaged in risk behaviours, are less interested in clinical or preven-
tive health care (13) and tend to express unrealistic self-assessment 
(8, 9). On the other hand, men exhibit more favourable character-
istics in terms of PA compared to women (6, 14, 15), more engage 
in leisure-time physical activity (16), and we might think they 
have a closer relationship to sport in general. Therefore, an offer 
of preventive examination with CRF test may be a natural way to 
convey other areas of health prevention to those interested in this 
type of testing. Moreover, such testing helps participants increase 
awareness about their PA and current health status.

Within the low-threshold primary preventive programme for 
the public, conducted at the Department of Public Health, Faculty 
of Medicine, Masaryk University Brno, the free comprehensive 
primary preventive examination (CPPE) was offered to the general 
public through Internet websites on a server of the Masaryk Uni-
versity. The programme links to the previously realized projects 
(17, 18). The three specific objectives of this study were to explore 
the potential of such intervention in terms of its attractiveness for 
the general population with respect to age, gender and behav-
ioural characteristics; to consider the inclusion of the CRF test 
as a motivational factor for participating in the examination and 
lifestyle adjustment; and to evaluate the subjective effect of this 
medium-intensity intervention in the time frame of six months.

MATERIALS AND METHODS 

Study Design and Subjects 
The target group was the general adult population. Volunteers 

came for CPPE on the basis of public offer on the Internet or 
references from individuals already examined. In 2009–2013, a 
total number of 250 volunteers (40% of men) aged 18‒65 years 
were examined by healthcare professionals. 

The mean age of the sample was 34.4 ± 11.0 years. People aged 
18‒39 accounted for 72.8% of the sample.

The university degree had 67.6% of participants. There were 
24.8% of students, 67.2% of economically active people, 5.2% 

of the sample were women on a maternity leave, 2.0% retired 
people, and 0.8% people with disability.

The intervention included evaluation of lifestyle risk factors, 
measurement of blood pressure and anthropometric characteristics, 
assessment of body composition, and CRF. Based on the results 
individualized counselling was made on the principles of motiva-
tional interviewing according to participants’ readiness to change 
in order to influence behavioural risks (1, 19). The total duration 
of CPPE ranged from 90 to 120 minutes. All participants provided 
a written consent to participate. A feedback questionnaire was sent 
via e-mail to every participant six months after his/her examination.

Baseline Examination 
Baseline questionnaire included socio-demographic character-

istics, dietary habits, PA, alcohol consumption, tobacco smoking, 
stress load, subjectively perceived health, reasons, motivation, 
and expectations for participating in CPPE. 

A dietary assessment of basic food groups was performed us-
ing the semi-quantitative food frequency questionnaire (Czech 
version modified by J. Fiala, 1998) (20). For the assessment, 
we used data on daily intake of fruit and vegetables (F&V). Ac-
cording to the current Dietary guidelines for the Czech Republic 
(21), daily intake lower than 6 servings of F&V was defined as 
a behavioural risk (low F&V). 

Alcohol use with a daily consumption of > 10 g for women 
and > 20 g for men was considered high and defined as a behav-
ioural risk (1, 21). Smoking was evaluated by medical history 
using both active and passive exposure to tobacco smoke. Daily 
or occasional smoking and very frequent passive exposure was 
defined as a behavioural risk.

Physical activity level (PAL) in terms of recreational physical 
activity during last 4‒8 weeks was assessed in terms of frequency 
and intensity by medical history. Three groups of PAL were 
defined: low (< 3 times per week of at least moderate-intensity 
physical activity) defined as behavioural risk; medium (at least 
3 times per week of at least moderate-intensity exercise, but 
criterion for high PAL is not reached); high (to perform moderate-
intensity exercise more than 30 minutes daily in 5 days per week) 
or vigorous-intensity exercise (more than 20 minutes daily in 3 
days per week) (1, 22). 

Self-perceived physical activity level (SPA) was based on di-
rect self-assessment and classified on the seven-item scale ranged 
1‒7 (very poor, poor, low, moderate, more, high, very high).

Stress load (SL) was assessed as the sum of three subjective 
items (frequency of exposure, perceived level of stress, perceived 
resistance) with total score ranged 0‒20. Three categories of SL 
were defined: low (score 0‒9); increased (10‒15); excessive (≥ 16) 
defined as behavioural risk.

Lifestyle cumulative risk score (LCR) was calculated as a sum 
of present risk factors (low F&V consumption, low PAL, high 
alcohol use, smoking, excessive SL) ranged 0‒5. Subjectively 
perceived health (SPH) was assessed on a five-item scale ranged 
1‒5 (very poor, poor, satisfactory, good, very good).

Measurements 
Casual blood pressure (BP) was examined on a calibrated dig-

ital tonometer Omron M6 in a sitting position. A mean systolic and 
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diastolic BP was calculated (from the 2nd and 3rd standardized 
measurement after 8 and 11 minutes of rest). Weight and height 
were measured according to standards with subjects wearing light 
clothing. Body mass index (BMI) was calculated (1, 23). The 
device Bodystat 1500 (bioelectrical impedance body composition 
analyser single frequency) was used to perform body composition 
analysis and evaluate body fat percentage (BF%) with respect 
to age. The applied method is unified and the measurement and 
evaluation was performed according to standards set in the manual 
of the device (24).

For an accurate identification of anthropometric risk we take 
into account both, results of body composition analysis and the 
BMI classification (1, 21). Total anthropometric risk score (TAR) 
categories were defined: TAR 0 (BMI < 30 kg/m² and normal 
BF%); TAR 1 (BMI < 25 kg/m² and increased BF%); TAR 2 
(BMI 25.0‒29.99 kg/m² and increased BF%); and TAR 3 (BMI 
≥ 30 kg/m²). 

Cardiorespiratory fitness (CRF) assessment was performed 
using the indirect method determining VO²max on a bicycle 
ergometer Ergoline (model 200K, software Ergoselect). Results 
were categorized according to Seliger and Bartunek (25): CRF 1 
(low); CRF 2 (below average); CRF 3 (average); CRF 4 (above 
the average) ‒ endurance trained. 

Feedback Questionnaire 
Six months after the baseline an electronic feedback question-

naire (FQ) was sent to every participant. If there was no response, 
the request to answer FQ was sent 2 more times at intervals of 2‒4 
weeks. FQ included questions to evaluate baseline examinations, 
current SPH and SPA, subjective benefits/effects and realized life-
style changes. The implemented behavioural change was assessed 
according to subjectively reported changes ‒ improvements in 
terms of PA, nutrition and other lifestyle areas (alcohol, smoking, 
sleep) and evaluated according to their duration as “temporary” 
(1‒5 months) and “lasting” (6 months or longer).

Data Analysis 
For descriptive statistics and data analysis the statistical pack-

age IBM SPSS Statistics 22 was used (26).
For discrete variables absolute and relative frequencies were 

calculated, for continuous variables averages and standard 
deviations were calculated. Differences were considered statisti-
cally significant at p < 0.050. Testing differences in frequencies 
between groups and relationships of monitored parameters was 
performed using Chi-square (χ²) test and contingency tables. 
Three age categories were defined: young (18‒30 years), middle 
age (31‒50 years), and older age (≥ 51 years). Comparison was 
performed within groups formed according to the reported in-
crease in PA (lasting, temporary, no change). To examine whether 
CPPE and subsequent changes in PA behaviour led to a change 
in self-assessment parameters (SPA, SPH), the deterioration, 
stagnation or improvement of these parameters were considered 
(baseline vs. FQ), and groups of respondents according to the 
duration of reported increase in PA were compared using χ² test. 
Secondly, paired t-test was used for comparison of self-assessment 
parameters (SPA, SPH) baseline vs. FQ in the whole group of 
respondents. 

RESULTS

Socio-demographic, behavioural, anthropometric and health 
characteristics of the sample are shown in Table 1. A personal 
history of CVDs or metabolic diseases had 8.4% of the subjects 
(n = 21) (hypertension: n = 16 (6.4%); dyslipidaemia: n = 6 (2.4%); 
coronary heart disease: n = 2 (0.8%); diabetes mellitus: n = 1 
(0.4%)). Women were more likely to have low and normal weight 
(mean BMI = 24.3 ± 4.9 kg/m²; mean BF% = 28.9 ± 7.4). Men were 
more likely to be overweight and obese (mean BMI = 26.1 ± 4.3 
kg/m²; mean BF% = 18.7 ± 6.7). Overall, 22.0% of men and 0.7% 
of women were athletes with normal BF%, but overweight ac-
cording to BMI due to increased muscle mass. In terms of TAR, 
TAR = 0 had more than half of the subjects, more often men. 
Overall, 14.0% of the sample (men 3.0%, women 21.3%) with 
normal weight according to BMI had increased BF%. At least 
one of five assessed lifestyle risk factors was present in 88.8% 
of the examined. The most common was low F&V consumption, 
low PAL was found in 45.6%. CRF was measured in 94.4% of 
the sample (n = 236) (men: mean VO²max = 41.7 ± 8.0 ml/kg/
min; women: mean VO²max = 32.0 ± 7.1 ml/kg/min). Lower than 
average CRF (category 1 + 2) had a quarter of men and more than 
a third of women. The most represented category was “endurance-
trained” (both genders). 

Relationships of PAL, TAR, age, and CRF are presented in 
Tables 2 and 3. Low PAL was found most frequently in middle 
age group among men and in young and middle age groups among 
women; the older age group was rather of medium or high PAL. 
PAL showed a positive correlation with CRF and negative correla-
tion with TAR; the higher was TAR, the higher was proportion of 
poor CRF and low PAL. Participants with TAR 1 had the highest 
proportion of low PAL, but in terms of CRF they were frequently 
above the average. TAR grew with age in both genders. 

Reasons for passing CPPE and expectations are presented 
in Table 4. The results show that CPPE was primarily seen as 
an information resource about current health status and CRF. 
There were found interesting but mostly non-significant gender 
differences. Women were more often dissatisfied with their 
health (p = 0.107) and weight (p = 0.071) and wanted to motivate 
another person (partner, friend, relative) towards lifestyle change 
(p = 0.006). Men often came with concerns about their health 
(p = 0.086) and wanted to improve their CRF (p = 0.128). Women 
more frequently expected advice and information about nutrition 
(p = 0.044) and weight loss (p = 0.023), as well as support for a 
decision to change (p = 0.095).

Feedback questionnaire was completed by 75.6% of the peo-
ple examined. In the group of respondents (n = 189; men 42.9%, 
women 57.1%), mean age was 34.0 ± 11.4 years; the university 
degree had 71.4%. Total of 61 persons (men 31.1%, women 
68.9%; mean age 35.6 ± 9.55 years) did not respond to the email or 
provide a feedback. There was non-significantly higher proportion 
of men in the group of respondents (p = 0.105). In a comparison 
with respondents (not presented in Tables), non-respondents had 
lower SPA (p = 0.004) and a higher presence of both low PAL  
(p = 0.016) and low CRF (p = 0.012). 

There were no significant gender differences in perceived 
benefits or realized lifestyle changes in the group of respondents 
(Table 5). CPPE was mostly rated as a source of new information 
and verification of the known facts, Moreover, respondents were 
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Variable 
Total 

(n = 250) 
%

Men 
(n = 100) 

%

Women 
(n = 150) 

%
p value*

Age (years)
18–30 45.2 42.0 47.3

0.26631–50 43.2 49.0 39.3
51–65 11.6 9.0 13.3

Education
Secondary vocational 2.4 4.0 1.3

0.005 Secondary school 30.0 19.0 37.3
University degree 67.6 77.0 61.3

Presence of behavioural risk factors

Low F&V consumption 74.8 83.0 69.3 0.015
Low physical activity level 45.6 36.0 52.0 0.013
High alcohol use 18.8 26.0 14.0 0.017
Smoking 19.6 21.0 18.7 0.649
Excessive stress load 10.4 12.0 9.3 0.499

Lifestyle cumulative risk score 

0 11.2 9.0 12.7

0.134
1 32.0 36.0 29.3
2 38.4 31.0 43.3
3 13.6 17.0 11.3
4 and 5 4.8 7.0 3.3

Physical activity level (PAL)
Low 45.6 36.0 52.0

0.045 Medium 28.4 33.0 25.3
High 26.0 31.0 22.7

Self-perceived physical activity 

1 (very poor) 8.8 7.0 10.0

0.002 

2 (poor) 16.0 17.0 15.3
3 (low) 20.8 17.0 23.3
4 (moderate) 26.4 18.0 32.0
5 (more) 21.2 28.0 16.7
6 (high) and 7 (very high) 6.8 13.0 2.7

Subjectively perceived health

1 (very poor) 0.4 0.0 0.7

0.638
2 (poor) 9.6 9.0 10.0
3 (satisfactory) 28.0 24.0 30.7
4 (good) 45.2 50.0 42.0
5 (very good) 16.8 17.0 16.7

BMI (kg/m²)

< 18,5 3.2 1.0 4.7

0.002
18.5–24.99 53.6 42.0 61.3
25.0–29.99 28.8 40.0 21.3
≥ 30 14.4 17.0 12.7

Body fat (%) High body fat % 48.0 38.0 54.7 0.010

Total anthropometric risk score (TAR)**

0 52.0 62.0 45.3

< 0.001
1 14.0 3.0 21.3
2 19.6 18.0 20.7
3 14.4 17.0 12.7

Blood pressure (mmHg) ≥ 140/90 14.8 21.0 10.7 0.024

Cardiorespiratory fitness (CRF)***

1 (low) 16.9 14.7 18.4

0.192 
2 (below the average) 15.7 10.5 19.1
3 (average) 20.3 24.2 17.7
4 (above the average) 47.0 50.5 44.7

Table 1. Sample characteristics and lifestyle risk factors by gender

*p value refers to χ² test over all answering categories within groups by gender or to χ² test of the presence of risk factors within groups by gender; BF% ‒ body fat percent-
age; **TAR: 0 (BMI < 30 and normal BF%), 1 (BMI < 25 and increased BF%), 2 (BMI 25.0‒29.99 and increased BF%), 3 (BMI ≥ 30); ***percentages related to the number 
of subjects who attended CRF test in each group (total: n = 236, men: n = 95, women: n = 141)
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Variable

Physical activity level (PAL)

p value*Low 
(n = 114) 

%

Medium 
(n = 71) 

%

High 
(n = 65) 

%
Age (years) 18–30 40.4 43.7 55.4

0.00831–50 53.5 38.0 30.8
51–65 6.1 18.3 13.8

Cardiorespiratory fitness (CRF)*** 1 (low) 27.4 6.0 11.1

< 0.001
2 (below the average) 24.5 10.4 6.3
3 (average) 24.5 20.9 12.7
4 (above the average) 23.6 62.7 69.8

Total anthropometric risk score (TAR)** 0 43.9 50.7 67.7

0.041
1 20.2 12.7 4.6
2 20.2 22.5 15.4
3 15.8 14.1 12.3

Table 2. Physical activity level in relation to age, cardiorespiratory fitness and total anthropometric risk score

*p value refers to χ² test over all answering categories; **TAR: 0 (BMI < 30 and normal BF%), 1 (BMI < 25 and increased BF%), 2 (BMI 25.0‒29.99 and increased BF%), 
3 (BMI ≥ 30); ***percentages related to the number of subjects who attended CRF test in each PAL category

Variable

Total anthropometric risk score (TAR)**

p value*0 
(n = 130) 

%

1 
(n = 35) 

%

2 
(n = 49) 

%

3 
(n = 36) 

%
Age (years) 18–30 53.8 48.6 36.7 22.2

0.00431–50 40.8 37.1 44.9 55.6
51–65 5.4 14.3 18.4 22.2

Cardiorespiratory 
fitness (CRF)***

1 (low) 2.5 15.2 29.2 52.9

< 0.001
2 (below the average) 14.9 21.2 12.5 17.6
3 (average) 17.4 24.2 27.1 17.6
4 (above the average) 65.3 39.4 31.3 11.8

Physical activity 
level (PAL)

Low 38.5 65.7 46.9 50.0
0.041Medium 27.7 25.7 32.7 27.8

High 33.8 8.8 20.4 22.2

Table 3. Total anthropometric risk score in relation to age, cardiorespiratory fitness and physical activity level

*p value refers to χ² test over all answering categories; **TAR: 0 (BMI < 30 and normal BF%), 1 (BMI < 25 and increased BF%), 2 (BMI 25.0‒29.99 and increased BF%), 
3 (BMI ≥ 30); ***percentages are related to the number of subjects who attended CRF test in each TAR category

directly motivated (36.5%) or supported (24.9%) in previous deci-
sion to make a change. Increasing PA in total reported 60.9 % but 
only 38.1% of respondents reported six months lasting increase 
in PA. Dietary changes reported 65.6% of respondents but lasting 
improvement only 31.2% of respondents. 

A comparison according to the duration of reported changes in 
PA among respondents is presented in Tables 6 and 7. Duration 
of implemented changes was probably linked to the presence of 
low PAL (p < 0.001). People with low PAL often made changes, 
but they were with a higher proportion of temporary ones. If we 
assume that non-respondents did not implement any change, 
approximately both, half of tested with and without low PAL in-
creased their PA, but the sustainability of this change was higher 
in the group without this behavioural risk. Participants with low 
CRF had a higher proportion of lasting changes. With an increase 

in TAR the permanence of changes increased and no-change was 
decreasing. Overweight and obese participants therefore responded 
by increasing PA. Lasting changes were more frequent than tempo-
rary ones in all categories of TAR except TAR 1, where the highest 
proportion of temporary changes were observed. In terms of LCR it 
was evident that people without lifestyle risks (LCR 0) were more 
often able to realize lasting improvement in PA, whereas people 
with a high LCR frequently increased their PA only temporarily. 
In terms of SPA, individuals, who were average or above average 
in this subjective parameter in baseline, had the highest proportion 
of no change. But if they increased their PA, this change often had 
a more lasting effect. Those, who were below average in SPA, had 
more often implemented changes, but with a higher proportion of 
temporary ones. Reported improvements in PA were associated 
with the implementation of changes in nutrition (p < 0.001). 
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Variable
Total 

N = (250) 
%

Men 
(n = 100) 

%

Women 
(n = 150) 

%
p value*

Reason and motivation

To evaluate the health status/fitness 78.0 75.0 80.0 0.350
Dissatisfaction/effort to feel better 55.2 49.0 59.3 0.107
To obtain information (health/lifestyle) 38.4 41.0 36.7 0.490
To improve fitness 34.4 40.0 30.7 0.128
Effort to reduce excess weight 33.6 27.0 38.0 0.071
Promotion of implemented changes 20.4 20.0 20.7 0.898
Health concerns 18.8 24.0 15.3 0.086
To motivate another person to change 9.2 3.0 13.3 0.006
Curiosity 4.8 5.0 4.7 0.904
Effort to quit smoking 1.2 1.0 1.3 0.813
Other 4.4 3.0 5.3 0.378

Expectation

Evaluation of cardiorespiratory fitness 81.2 82.0 80.7 0.792
Health assessment 65.6 67.0 64.7 0.704
Advice to improve health 54.0 50.0 56.7 0.300
New information about nutrition 34.4 27.0 39.3 0.044
Support of the decision to change lifestyle 22.4 17.0 26.0 0.095
Advice how to lose weight 21.2 14.0 26.0 0.023
Other 3.2 4.0 2.7 0.557

Table 4. Reasons/motivations for passing examination and expectations by gender

*p value refers to χ² test of presence of reasons/motivations/expectations within groups by gender. When answering questions about reasons/motivation/expectation, 
multiple choices could have been selected.

Variable
Total 

(n = 189) 
%

Men 
(n = 81) 

%

Women 
(n = 108) 

%
p value*

Perceived benefits 

I obtained new information 84.7 86.4 83.3 0.560
I checked what I already know 45.0 40.7 48.1 0.311
I decided to make lifestyle changes 36.5 39.5 34.3 0.458
Promotion of motivation to change 24.9 23.5 25.9 0.697
I became interested in prevention 15.9 18.5 13.9 0.389
I checked that I live healthily 3.7 1.2 5.6 0.120
I began to worry about my health 4.8 3.7 5.6 0.554
Examinations had no benefit 0.5 0.0 0.9 0.385

Reported lifestyle 
changes

Change in total
No change 15.9 17.3 14.8

0.646
Yes 84.1 82.7 85.2

Increasing 
physical activity 
behaviour

No change 39.2 46.9 33.3
0.167 Temporary 22.8 19.8 25.0

Lasting 38.1 33.3 41.7

Change in 
nutrition

No change 34.4 37.0 32.4
0.775 Temporary 34.4 32.1 36.1

Lasting 31.2 30.9 31.5

Other lifestyle 
changes

No change 91.0 86.4 94.4
0.083Temporary 4.8 8.6 1.9

Lasting 4.2 4.9 3.7

Table 5. Perceived benefits and reported lifestyle changes by gender within the group of respondents

*p value refers to χ² test over all answering categories within groups by gender or to χ² test of the presence of perceived benefits within groups by gender. When answering 
questions about perceived benefits, multiple choices could have been selected.
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Variable n Lasting 
%

Temporary 
%

No change 
% p value*

Age (years)
18–30 91 29.7 27.5 42.9

0.189 31–50 75 44.0 18.7 37.3
51–65 23 52.2 17.4 30.4

Gender
Men 81 33.3 19.8 46.9

0.167
Women 108 41.7 25.0 33.3

Total anthropometric risk score (TAR)**

0 103 31.1 19.4 49.5

0.001
1 25 20.0 44.0 36.0
2 32 56.3 15.6 28.1
3 29 58.6 24.1 17.2

Low physical activity level 
no 111 42.3 12.6 45.0

< 0.001
yes 78 32.1 37.2 30.8

Low cardiorespiratory fitness ***
no 158 34.2 22.2 43.7

0.001
yes 25 68.0 24.0 8.0

Lifestyle cumulative risk score 

0 21 52.4 14.3 33.3

0.013
1 65 36.9 12.3 50.8
2 73 41.1 26.0 32.9
3–5 30 23.3 43.3 33.3

Self-perceived physical activity  
(baseline)

1 (very poor) 16 43.8 37.5 18.8

0.040

2 (poor) 21 38.1 28.6 33.3
3 (low) 40 30.0 40.0 30.0
4 (moderate) 51 43.1 17.6 39.2
5 (more) 45 37.8 11.1 51.1
6 (high) and 7 (very high) 16 37.5 6.3 56.3

Subjectively perceived health (baseline)

1 (very poor) and  
2 (poor) 19 47.4 31.6 21.1

0.1323 (satisfactory) 54 42.6 29.6 27.8
4 (good) 87 33.3 19.5 47.1
5 (very good) 29 37.9 13.8 48.3

Table 6. Distribution of respondents according to the duration of reported change in physical activity within different parameter 
groups

*p value refers to χ²test over all answering categories; **TAR: 0 (BMI < 30 and normal BF%); 1 (BMI < 25 and increased BF%); 2 (BMI 25.0‒29.99 and increased BF%);  
3 (BMI ≥ 30); ***percentages related to the number of subjects who attended cardiorespiratory fitness test

Table 7. Reported change in nutrition and change in self-perceived parameters SPA, SPH (baseline vs. feedback) within groups 
of respondents according to the duration of reported change in physical activity

Variable
Lasting 
(n = 72) 

%

Temporary 
(n = 43) 

%

No change 
(n = 74) 

%
p value*

Reported change in nutrition
Lasting 44.4 16.3 27.0

< 0.001 Temporary 19.4 65.1 31.1
No change 36.1 18.6 41.9

Self-perceived physical activity (SPA)**
Reduction 11.9 42.4 27.9

0.003 Stable 25.4 33.3 31.1
Increase 62.7 24.2 41.0

Subjectively perceived health (SPH)**
Reduction 18.6 30.3 19.7

0.010Stable 35.6 48.5 60.7
Increase 45.8 21.2 19.7

*p value refers to χ²test over all answering categories; **percentages related to the number of subjects with baseline-feedback comparison (lasting: n = 59; temporary:  
n = 33; no change: n = 61)
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A comparison of self-perceived parameters in the whole group 
of respondents (baseline vs. feedback 6 months after examina-
tion) confirmed the increase in self-perceived physical activity 
(p = 0.001) while subjectively perceived health did not change 
significantly (Table 8). When dividing respondents into groups 
according to the duration of reported PA changes, there was a 
significant increase in SPA and SPH among implementers of 
lasting changes in PA (Table 7). 

DISCUSSION

Disposable intervention has low efficiency according to current 
knowledge in terms of lasting lifestyle changes (11). Its effect 
depends on the current stage in cycle of the individual change. 
These stages are relatively unstable over time, and significantly 
depend on actual life circumstances (27). People who underwent 
CPPE were at least partially motivated, seeking information or 
thinking about modifying their lifestyle. 20.4% of the sample has 
already implemented some lifestyle changes prior to the exami-
nation. This active attitude creates favourable conditions for the 
implementation of behavioural changes and significantly modifies 
characteristics of the sample. Despite the fact that CPPE was free, 
the level of socioeconomic status in terms of education was higher 
than in the general population (28). Two thirds of the subjects 
had a university degree, primary education was not represented. 
Probably this is due to higher motivation and responsibility for 
own health among more educated people and their better access 
to information sources (personal computers, the Internet). Infor-
mation about CPPE was located on the website of the Masaryk 
University, and this fact probably favours a younger age category.

Given the data from population surveys in the Czech Republic 
in recent years (7, 14, 15, 29), there was a higher proportion of 
normal weight, but lower proportion of overweight and obesity 
in our sample. Overall, women were more likely to be of normal 
weight with an increased BF%. Conversely, athletic men with 
increased total weight due to above-average development of lean 
body mass but normal representation of body fat were often clas-
sified as overweight. This body composition cannot be considered 
as risky in relation to CVDs. Taking this into account the occur-
rence of overweight respondents with an increased BF% (TAR 
2) in terms of gender was almost balanced in our sample. On a 
population level, being overweight is more pronounced in men 
(14, 15, 29), even though they are more devoted to intensive physi-
cal activity (6, 14). Similarly, this difference could be partially 
due to the proportion of men with the above-average development 
of lean body mass, especially in younger age categories. On the 
other hand, normal weight (but an increased proportion of body 
fat) may be misinterpreted as healthy especially among women. 

A higher proportion of low PAL in women in our sample 
corresponds with findings that PA of all ages is generally higher 
in men (14). In the Czech population, more than 60% of adults 
across all age categories are assessed as “sedentary”, the highest 
PA was observed in young adulthood but it is decreasing with age 
(6). On the contrary, in our sample the oldest age category had 
mostly sufficient PAL but was underrepresented. Subjects with 
low PAL (45.6%) comprised the most numerous group, despite 
the high proportion of those with average or above average CRF. 
The exception was the category of young men with mostly suf-
ficient or high PAL (not presented in Tables). The age structure 
of the sample (younger age) and the high proportion of athletes 
both men and women with above-average CRF is likely to be 
strongly influenced by inclusion of the CRF test. CPPE was 
obviously attractive for people with a positive attitude towards 
PA and was perceived as support for motivation in an effort to 
increase their PA. 

In accordance with the results of a population survey EHIS, 
the consumption of F&V in our sample was higher among women 
(14). Smoking was lower in our sample (29, 30). At least one of 
five assessed lifestyle risk factors was found in the majority of the 
examined. From this perspective, a reflection of their lifestyle has 
been useful. But, the sample appears to have lower risk in terms 
of behavioural characteristics, CRF and BMI in comparison with 
the general population. However, these characteristics ‒ lower 
behavioural risk, higher SES, lower BMI, male gender, younger 
age ‒ are typical for people with a tendency to overestimate their 
PA. From this perspective, participating in the examination allows 
for the correction of possible errors of self-esteem (9).

Compared to the general population, the prevalence of hyper-
tension was low. This is likely due to age and lower risk profile, 
because these morbidities are frequent in individuals with over-
weight/obesity and older age groups (7, 29). In EHIS CR, there 
was an obvious dependence of subjectively perceived health on 
age; with increasing age, the proportion of people who perceive 
their health as good or very good decreased (14). Although our 
sample consisted of mostly younger people, their slightly lower 
SPH, in comparison with the population (14), corresponds with 
the fact that they decided to actively search for and undergo 
preventive examinations.

Generally, there is an observed trend of decreasing willingness 
to participate in population surveys (31). Lower response rates 
in preventive programmes are reported in younger age groups 
(29). Generally, respondents have a higher socioeconomic status, 
better SPH, and healthier lifestyle (32, 33). Also in our sample 
non-respondents of FQ had higher proportion of both low PAL 
and CRF than respondents. Therefore, the increase in PA for this 
group was necessary but also difficult. It can be assumed that non-
respondents were probably not successful in behavioural change 

Table 8. Comparison of self-perceived parameters (SPA, SPH) within the group of respondents (baseline vs. feedback)

Variable Number*
n

Baseline Feedback Difference**
p value*** 

Mean SD Mean SD Mean SD
SPA 153 3.73 1.34 4.04 1.47 0.31 1.28 0.001
SPH 153 3.69 0.85 3.77 0.89 0.08 0.94 0.150

SPA ‒ self-perceived physical activity; SPH ‒ subjectively perceived health; Mean ‒ average value of the parameter; SD ‒ standard deviation of the parameter; *number 
of subjects with baseline-feedback comparison; **difference between values (baseline vs. feedback); ***p value refers to paired t-test 
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and also not interested to report this failure. Another reason for 
non-responsiveness may be dissatisfaction with the examination 
itself, unwillingness to devote time to the feedback questionnaire 
or non-delivery of the questionnaire. Similarly, people with low 
PAL performed lasting changes less often. Conversely, people 
who were overweight or obese and have low CRF responded by 
increasing PA, which had more lasting character. This trend can be 
assessed as positive. However, it is necessary to take the possible 
social desirability bias to which these individuals are conditioned 
to into account (34). Correlation between reported improvement 
in PA and diet suggest a synergistic effect in people strongly mo-
tivated to change. This is in accordance with the expected higher 
efficiency of combined behavioural interventions (12).

An increase in PA after 6 months actually led to an improve-
ment of subjective parameters (SPA, SPH), while temporary modi-
fication resulted more often in their worsening. This phenomenon 
may be related to a decrease in a self-assessment as a consequence 
of failure to increase PA. Surprisingly, those who declared no 
change, showed in 41.0% improvement in SPA, compared with 
the baseline. Due to the nature of the single intervention and the 
complexity and variability of influences that modify lifestyle, the 
impact of CPPE on the implementation of behavioural changes 
is necessarily limited. It is clear, that reporting changes and their 
duration are influenced by many other factors.

Our study has several limitations. The sample is not representa-
tive in terms of age distribution or the prevalence of risk factors. 
Participants were volunteers who were actively seeking testing; 
they were already partly motivated to change. Therefore, results 
cannot be generalized to the population. The main limitation is a 
reliance on self-report measures of lifestyle behaviours. Use of 
objective measurements to assess PA would provide more accurate 
estimates of changes in PA. Moreover, use of a standardized ques-
tionnaire would improve the comparability and validity, but it also 
would require greater time allocation, which may be perceived as 
a high participant burden (35). Since the inclusion of CRF test was 
relatively time consuming to maintain the duration of examination 
within 2 hours, we used a simple non-standardized questionnaire. 
The reliability of self-report measures can be affected by many 
subjective factors (memory, understanding the issue, subjective 
norms); social desirability bias (34); evaluation in a longer time 
gap through FQ, etc. FQ was sent out after 6 months, because 
our aim was to determine the duration of behavioural changes so 
that they could be regarded as effective in terms of health effect 
(11). The optimal time interval for sending FQ would be 1‒2 
months after CPPE and then resending in regular interval for the 
detection of changes. However, we feared a significant reduction 
of response rate when resending. 

The effect of subjective factors is evident in the comparison of 
responses to two consecutive items of FQ. When answering the 
question “What was the specific contribution of the completed 
examinations?”, 36.5% of respondents reported the decision to 
implement lifestyle changes directly motivated by examination; 
24.9% reported support for previous decision to change. In the fol-
lowing direct question: “Have you been motivated by participating 
in the examination to change in any area of lifestyle?”, 84.1% of 
respondents reported some change and more specifically 53.4% 
reported lasting change in any area of lifestyle (not indicated in 
Table). This difference may be due to social desirability bias, or a 
different perception of long-term benefits of examinations on the 

one hand and short-term minor changes in lifestyle on the other. 
However, the undeniable importance of subjective parameters 
should be emphasized. The parameter ‘subjectively perceived 
health’ has high predictive validity according to available litera-
ture. It is a stronger predictor of mortality than medical tests and 
examinations (36). 

CONCLUSIONS

CPPE appears to be effective at the individual level in terms 
of providing information, supporting motivation and to some 
extent implementation of behavioural changes especially in 
physical activity behaviour.  However, particularly people with 
lower health and behavioural risk profile underwent this exami-
nation. Testing of CRF is likely to modify characteristics of the 
sample in terms of age, gender, and risk profile, addressing men 
and younger age groups, which are otherwise less accessible 
for primary prevention. CRF can be used as part of preventive 
programmes targeting these specific groups. However, it should 
be noted that the inclusion of a CRF test in a primary preventive 
programme is less attractive and less effective for people with a 
higher behavioural risk profile or passive attitude towards health.
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