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ABSTRACT

INTRODUCTION  The current guidelines on cardiovascular disease (CVD) prevention in clinical practice
emphasizes the importance of education in the media for population-based approaches.

0BJECTIVES  The aim of the study was to assess the relationship between knowledge of CVD risk factors
and watching educational television materials in the adult population.

PATIENTS AND METHODS  After 22 months of repeated broadcasting of educational television materials,
which addressed problems related to CVD, a postal survey was conducted on a random sample of 5000
persons aged 18 years or older. The questionnaire included information on demographics, personal and
family history of CVD, educational materials, and knowledge of the risk factors. A multivariate logistic
regression was used to assess the relationship between the knowledge of each risk factor and watching
educational materials.

RESULTS A total of 1129 questionnaires were sent back and used for the analysis. There were 208
participants (18%) who watched the educational materials. The median number of the risk factors listed
was 4 (interquartile range, 2-5) for persons who watched the materials and 2 (interquartile range, 0-4)
for those who did not watch them. After adjustment for age, sex, education, place of residence, and
personal and family history of CVD, the participants who watched the educational materials were 2 to 5
times more likely to have knowledge on particular risk factors, with the exception of hypercholesterolemia
for which the relationship was not significant.

concLusions A strong, plausible relationship revealed by our study supports the idea that in the adult
population, better knowledge of CVD risk factors was the effect of watching educational materials.

INTRODUCTION Cardiovascular disease (CVD)  is the population strategy that aims at reduc-

prevention is defined as a coordinated set of ac-
tions, both at the public and individual levels,
aiming at eliminating or minimizing the impact
of CVD and the related disability." There are 2
main strategies of prevention. The first is a high-
-risk strategy that aims at the detection of all
high-risk individuals and reducing their expo-
sure to the major risk factors. The second one
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ing the incidence of CVD at the population lev-
el through lifestyle and environmental chang-
es targeted at the population at large. The lat-
ter follows the Geoffrey Rose’s paradigm: small
shifts in the risk of a disease (or a risk factor)
across a whole population lead to a greater re-
duction in the disease burden than a large shift
only in high-risk individuals. Indeed, the majority



of cardiovascular events occur in a group of peo-
ple at modest cardiovascular risk. Consequently,
the impact of the population approach on the to-
tal number of cardiovascular events is likely to
be more effective than focusing on high-risk
individuals."?

Health education is a key element of both
the high-risk strategy and the population strat-
egy. It aims to provide cardiovascular knowledge
and motivate people to change their lifestyles and
follow medical recommendations. In earlier stud-
ies, a low educational level was related to high-
er exposure to CVD risk factors and the knowl-
edge of these factors was related to a lower risk
of death.3* Besides the traditional recommenda-
tions for the education of patients and high-risk
persons addressed to general practitioners, the re-
cent European guidelines on CVD prevention em-
phasizes the importance of education in the me-
dia for population-based approaches to smoking,
physical activity, diet, and alcohol abuse."

Matopolska is a region in Poland character-
ized by average mortality due to the diseas-
es of the circulatory system, and by less prev-
alent smoking and hypercholesterolemia, but
at the same time, by a similar prevalence of obe-
sity and hypertension as the rates for the whole
country.®® In 2012, a program for the preven-
tion and detection of CVD in the population of
the Malopolska Voivodeship was started; its goal
was to reduce the mortality from and incidence
of CVD and to improve the health and quality of
life of the residents of the voivodeship. The pro-
gram was commissioned by the Marshal’s Office
of the Malopolska Voivodeship and has been co-
ordinated by the staff from John Paul II Hospi-
tal in Krak6éw. An important part of this program
was the development of educational materials for
television (TV), with participation of known ex-
perts from the field of CVD prevention, as well as
short promotional spots that were broadcast by
alocal TV station (TVP Krakéw).® It seems obvi-
ous that evaluation measures are needed to doc-
ument the successful implementation of every
prevention program. However, in general, little
is known about the effectiveness of health edu-
cation in the mass media in the Polish popula-
tion. Therefore, the aim of this study was to as-
sess the relationship between knowledge of CVD
risk factors and watching educational materials
on TV in the adult population.

PATIENTS AND METHODS The study was con-
ducted as part of the Maltopolska CArdiovascular
PReventive Intervention Study (M-CAPRI) pro-
gram. The methods of the program were described
previously.%'? Briefly, from November 2012 to
May 2013 and from January 2014 to November
2014, educational materials were broadcast on
TVP Krakéw. The materials consisted of 13 short
promotional spots, lasting 30 seconds each, and
9 episodes (15 minutes each) for a regular cycle of
TV programs called Magazyn Medyczny (Medical
Magazine). The spots featured Justyna Kowalczyk,

a popular cross-country skier, who was voted
the Polish Sports Personality of the Year 5 times
in a row (2009-2013) by the magazine Przeglgd
Sportowy (Sports Review) and the Polish public
broadcasting TV. They addressed problems relat-
ed to myocardial infarction, stroke, hypertension,
diabetes, alcohol use, smoking, stress, low physi-
cal activity, obesity, high blood cholesterol levels,
CVD risk related to influenza, unhealthy diet, and
prevention in children and adolescents. The epi-
sodes of Magazyn Medyczny featured interviews
with experts who debated the same problems in
greater depth.® The spots were broadcast during
Magazyn Medyczny or separately.

After 22 months of repeated broadcast of
the educational materials (short spots aired 509
times, and the episodes of Magazyn Medyczny, 36
times), a postal survey was conducted on 5000
residents of the Malopolska Voivodeship, aged 18
years or older. The sample selection method was
simple random sampling. The sampling frame
was the registry of residents of the Matopolska
Voivodeship. The methods of data collection were
the same as in the 2012 survey, namely, a stan-
dard questionnaire was sent to the participants
by post.' The shipment included a letter from
the voivodeship consultant in cardiology, in which
the rationale for the study was explained and
the participants were asked to complete the ques-
tionnaire anonymously and to send it back in
the attached return envelope. Participants did
not have to bear the cost of shipment. The ques-
tionnaire included questions on sex, age, level
of education (primary, vocational, secondary, or
university degree), place of residence (Krakéow,
other town, or village), personal history of CVD
(coronary artery disease or myocardial infarc-
tion or stroke) and family history of CVD, TV
programs watched by respondents, recognition
of promotional materials, and knowledge of
CVD risk factors. The latter was assessed using 2
questions, which were a modification of the ques-
tionnaire used in a study on the effectiveness of
the National Program of Primary Prevention."
The first question allowed us to assess whether
a respondent was familiar with the term “risk
factor,” and the second one was an open ques-
tion in which participants were asked to list all
the known risk factors. The answers were coded
using a standard coding system.'® The M-CAPRI
Program was approved by the local ethics com-
mittee (116/KBL/OIL/2012).

The differences between the groups were tested
using the ? test, t test, and Mann-Whitney test.
The results were presented as percentages of per-
sons aware of CVD risk factors in a group of par-
ticipants who watched and who did not watch the
educational materials. The Mantel-Haenszel pro-
cedure was used to assess the inequality of the re-
lations between the knowledge of CVD risk fac-
tors and watching education materials after strat-
ification by covariate classes (Supplementary ma-
terial online, Table SI). To adjust for the poten-
tial confounders, 2 main models of multivariate
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TABLE 1 Sex, age, education, place of residence, and family and personal history of
cardiovascular disease in the total study sample and in persons who watched and who
did not watch educational materials

the statistical package Statistica PL ver. 12 (Stat-
Soft Inc.; Tulsa, Oklahoma, United States).

RESULTS Of the 5000 questionnaires that
were sent out, 1129 were returned and used for
the analysis (22.6% of the initial sample). There
were 99 participants (9%) who reported watch-

Parameter Watching educational P value

materials

No Yes

Men, n (%) 439(39.3) 377(41.4) 62(30.2) <001 ing Magazyn Medyczny and 144 participants (13%)
Age, y, mean (SD) 494(1623) 486(16.12) 527(1633) <0001 g’ niq Tt Kowalezyk from the promo-
Education, n (%) ~ Primaryor ~ 279(24.9) 209 (22.8)  70(33.8)  <0.01 tional spots on CVD risk factors. In combination,
vocational 208 participants (18%) were defined as persons
Secondary  437(39.0) 362(39.6) 75(36.2) who watched educational materials, that is, either
University ~ 406 (36.2) 344 (37.6) 62 (30.0) watched Magazyn Medyczny or recalled Justyna

Place of Rural 452(40.3) 384 (42.0) 68(327)  <0.05 Kowalczyk from the promotional spots.

residence, There were more women, older people, per-

; Smalltown 380 (33.8)  302(33.0) 78(37.5) ‘ . :

n (%) - sons with low educational level, urban residents,

Krakéw 291(25.9)  229(25.0) 62 (29.8) . . .
and persons with personal or family history of
Family history of CVD, n (%) 565(51.5)  430(48.3)  135(65.5)  <0.001 CVD among persons who watched the education-
Personal history of CVD, n (%) 149 (14.8) 107 (13.0) 42 (22.7) <0.001 al materials, as compared with those who had not

Personal history ~ Myocardial 43 (4.3) 32(3.9) 11(6.2) <0.01 watched the materials (TABLE 1).

of CVD, n (%) infarction With the exception of alcohol, knowledge about
Stroke 28 (2.9) 19 (2.4) 9(5.1) <0.05 all CVD risk factors was more prevalent among
Coronary 126 (12.2)  90(10.7) 36 (18.9) <0.001 participants who watched the educational ma-

artery terials. The differences were statistically signifi-
disease cant for hypertension (48.6% vs 24.9%), diabe-
tes (32.7% vs 9.3%), obesity (50% vs 31.6%), un-
healthy diet (37.0% vs 23.6%), smoking (56.7% vs
41.7%), low physical activity (51% vs 38.6%), and
chronic stress (53.4% vs 40.2%) (TABLE 2).

In general, participants who watched the ed-
ucational materials could list more risk factors
than participants who did not watch those ma-

Abbreviations: CVD, cardiovascular disease

TABLE 2 Percentage of persons with the knowledge of cardiovascular disease risk
factors in the total study sample and in persons who watched and who did not watch
educational materials

Risk factor Total sample Watching educational materials P value terials. The median number of risk factors listed
No Yes was 4 (interquartile range, 2-5) for persons who

Hypertension 330(29.2) 229 (24.9) 101 (48.6) <0.001 watched the materials and 2 (interquartile range,
High blood 122 (10.8) 92 (10.0) 30(14.4) NS 0-4) for those who did not watch them (FIGURE 1).
cholesterol levels The relation between watching educational ma-
Diabetes 154 (13.6) 86 (9.3) 68 (32.7) <0.001 terials and knowledge of CVD risk factors varied
Obesity 395 (35.0) 291 (31.6) 104 (50.00  <0.001 by age, sex, education, place of residence, and
Unhealthy diet 294 (26.0) 217 (23.6) 77(37.0) <0.001 personal and family history of CVD, although the
results were not stable and were frequently non-

Alcohol 77(6.8) 67(7.3) 10(4.8) NS significant (Supplementary material, Table S1).
Smoking 502 (44.5) 384 (41.7) 118 (56.7) <0.001 After adjustment for age and sex, participants
Low physical 461 (40.8) 355 (38.6) 106 (51.0) <0.01 who watched the educational materials were
activity 2- to 5-fold more likely to have knowledge about
Stress 481 (42.6) 370 (40.2) 111 (53.4) <0.001 particular risk factors, with the exception of high
Family history of 58 (5.1) 44 (4.8) 14 (6.7) NS blood cholesterol levels, for which the difference

CVD was not significant. Further adjustment for edu-
cational level, place of residence, and personal and
family history of CVD did not attenuate the rela-
tionship (1ABLE 3). The sensitivity analysis using
models with combinations of the above charac-
teristics and different definitions of personal his-

Data are presented as number (percentage) of participants.

Abbreviations: NS, not significant; others, see TABLE 1
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logistic regression were constructed. The first in-
cluded only age and sex, and the second included
age, sex, education, place of residence, and per-
sonal and family history of CVD (full adjustment).
In addition, a sensitivity analysis using the mod-
els with a variety of combinations of the charac-
teristics listed above and different definitions
of personal history of CVD was performed. Sta-
tistical significance was accepted at a P level of
less than 0.05. The analysis was performed using
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tory of CVD did not appear to change the results.

DISCUSSION  The main finding of our study was
that the knowledge of CVD risk factors is related
to watching educational materials on TV. Howev-
er, these results are slightly less optimistic if we
consider the fact that in the total study sample,
the level of knowledge was not different from
the findings of the first M-CAPRI survey in 2012,
which was conducted prior to the broadcast of
the educational materials.” The latter observation



FIGURE 1  Distribution
of the number of listed
cardiovascular disease
risk factors in persons
who watched and who
did not watch
educational television
materials
Abbreviations: IQR,
interquartile range;
others, see TABLE 1
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TABLE 3 Relationship between knowledge of cardiovascular disease risk factors and
watching educational television materials (reference group: people who did not watch
educational television materials)

Knowledge of CVD risk factors

Hypertension

OR (95% ClI)
Adjusted for age and sex
2.82 (2.05-3.89)

Fully adjusted®
2.80(1.97-3.98)

High level of blood cholesterol

1.41(0.90-2.23) 1.35(0.82-2.22)

Diabetes 5.03 (3.44-7.36) 5.01 (3.31-7.60)
Obesity 2.28 (1.66-3.13) 2.60 (1.84-3.74)
Unhealthy diet 2.07 (1.49-2.88) 2.03 (1.41-2.91)
Smoking 2.06 (1.51-2.83) 2.14 (1.50-3.04)

Low physical activity

1.80 (1.32-2.46) 1.84 (1.30-2.61)

Chronic stress

1.90(1.39-2.61) 1.90 (1.34-2.69)

a Adjusted for age, sex, education, place of residence, and personal and family

history of CVD

Abbreviations: Cl, confidence interval; OR, odds ratio; others, see TABLE 1

could be explained by the insufficient intensity
of the education campaign.

The American Heart Association stated that
media and education campaigns are the most
effective when combined with other communi-
ty, school, and health care system-based strate-
gies.'”? Furthermore, a report by the Centers for
Disease Control and Prevention suggested that
in order to maximize success, such approaches
must have sufficient frequency and duration to
reach from 75% to 85% of the target audience
and run for at least 6 months to increase aware-
ness, 12 to 18 months to have an impact on atti-
tudes, and 18 to 24 months to influence behav-
ior.'2" In our study, less than 20% of the study
respondents reported that they had watched
the educational materials on TV. However, con-
sidering the low participation rate in the study,
even this percentage might have been overes-
timated. Probably, the most important factor
that contributed to insufficient effectiveness of
the M-CAPRI campaign was that the education-
al materials were broadcast only on the local TV
channel (TVP Krakéw). The estimated audience of
this channel varies from 50 000 to 500 000 peo-
ple, which corresponds roughly to a maximum

of 1.5% to 15% of the total population of the
Matopolska Voivodeship.'*"® The percentage of
the target audience exposed to the M-CAPRI ma-
terials was probably far smaller than that in all
other studies in which the respondents report-
ed a greater awareness of the education cam-
paign.'®'9 For example, in the BBC’s campaign
for obesity prevention, 29% of the respondents
(corresponding to around 13 million adults) re-
called seeing at least one of the educational pro-
grams.'® In the Stanford Five-City Project, which
was successful in providing knowledge about CVD
and achieved a decrease in the CVD risk, the to-
tal exposure during the 5 years of education was
calculated to be 26 hours per adult, and approxi-
mately 34% of this time was provided by TV and
radio (on average, each adult was exposed to 527
educational episodes distributed fairly evenly
over 5 years).?

The M-CAPRI short spots were broadcast
5 to 6 times a week in the years 2012 and 2013,
and 9 to 10 times a week in 2014. Magazyn Medy-
czny was broadcast less than once a week in the
years 2012 and 2013 and once in 3 weeks in 2014.
During the 22 months of the campaign, the spots
were broadcast 509 times and the episodes of
Magazyn Medyczny, which were focused on CVD
prevention, were broadcast 36 times. Altogeth-
er, the M-CAPRI materials took approximately 9
emission hours of Magazyn Medyczny and near-
ly 4.5 emission hours of promotional spots. It
seems that the proportion of the target popu-
lation who watched the materials was too small
and the time of exposure was too short to influ-
ence the total population of Matopolska. Howev-
er, it is possible that the M-CAPRI program could
increase the knowledge of people who watched
the educational materials on TV. Still, the ques-
tion about the causality of the observed relation-
ship remains open. The cross-sectional design of
the study does not allow for any firm conclusion
in this respect. Several other explanations are
also possible, such as reversed causality (people
who are aware of the CVD risk may seek more in-
formation on TV), nonrespondent bias, or con-
founding by social factors that are independent
of formal education. The M-CAPRI educational
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materials were more often watched by older peo-
ple, women, less-educated participants, town res-
idents, and by people with personal or family his-
tory of CVD. However, adjustment for age, sex,
education, place of residence, personal and fam-
ily history of CVD did not attenuate the relation-
ship between watching education materials and
the knowledge of CVD risk factors.

Our results are consistent with the results of
other studies that investigated the association
between watching advertisements or education-
al programs on TV and knowledge, attitudes, or
health behaviors.'8'8'® Furthermore, there is ev-
idence that multiple-strategy programs that in-
clude health promotion by the media teach and
even achieve a decrease in the CVD risk fac-
tors.?0-23 Media and education components, as
a part of the multi-component strategies, have
been estimated to account for at least 20% of
the decline in tobacco use.'”"® Our findings are
also in accordance with the current guidelines for
CVD prevention that call for action through the
mass media for the population-based approach.'

Our study has several strengths including ran-
dom sampling and an assessment of knowledge
at a high level of operability by using standardized
methods. However, besides the cross-sectional
design, some other limitations of the interpreta-
tion of the results should be considered. The main
weakness of the study is the low participation
rate, which is related to a method used for the as-
sessment of knowledge (anonymous postal ques-
tionnaire). A possible subsequent influence on
the assessment of the percentage of population
exposed to the educational materials on TV was
mentioned above, and the other implications were
discussed earlier.'

In conclusion, despite the limitations relat-
ed to the interpretation of the results, finding
a strong, plausible relationship supports the idea
that in the adult population, better knowledge of
the CVD risk factors was the effect of watching
the educational materials on the local TV chan-
nel. Intensification of the TV campaign might
be worth considering to achieve broader public-
ity and a greater effect on the awareness and to
potentially decrease the exposure to known CVD
risk factors.

Supplementary material Supplementary materi-
al is available with the article at www.pamw.pl.
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