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Abstract
Introduction: Background: There is limited research on the association of awareness and risk perception of cardiovascular risk
factors with behavioural intention to adhere to lifestyle targets related to risk factors such as smoking, abdominal obesity, physi-
cal inactivity, excessive alcohol intake and inadequate fruit and vegetable intake. The association of all risk factors concurrently
and in patients who had a myocardial infarction less than one month ago has not been previously investigated. Objective: To
describe the association of awareness and risk perception of cardiovascular risk factors with behavioural intention in respect to
aforementioned lifestyle targets in patients within one month of hospitalization for a myocardial infarction.

Methods: In a cross-sectional observational study, 31 patients with a recent diagnosis of a myocardial infarction were included.
Awareness, risk perception and behavioural intention were measured with a questionnaire. Data were analyzed using linear
regression in which behavioural intention was divided into: risk factor not present, low and high intention.

Results: The mean score for awareness was 3.9 ± 1.5 (scale range from 0 to 14) and for risk perception -0.7 ± 1.4 (scale range
from -3 to +3). Awareness and risk perception of cardiovascular risk factors were not associated with behavioural intention in
smoking, overweight, physical inactivity and insufficient intake of fruit and vegetables.

Conclusion: Patients with a myocardial infarction less than one month ago have a low awareness and low risk perception of
cardiovascular risk factors and this is not associated with behavioural intention to adhere to lifestyle targets related to risk factors.

Key Words: Awareness, Risk perception, Behavioural intention, Cardiovascular risk factors, Lifestyle targets, Myocardial
infarction

1 Introduction
Myocardial infarction (MI) is defined “by pathology as my-
ocardial cell death due to prolonged ischaemia”.[1] World-
wide and in Europe, MI is the most frequent cause of mor-
tality and morbidity.[2, 3] Although a reduction in mortality
from MI is seen in Europe, the number of patients with an

MI is increasing.[2] These patients have a high risk of a new
MI or death.[4]

More than 90% of the risk of MI is associated with the
presence of risk factors such as hypertension, hypercholes-
terolaemia, diabetes, smoking, abdominal obesity, physi-
cal inactivity, excessive alcohol intake, inadequate fruit and
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vegetable intake and psycho-social factors.[5] Reduction,
treatment and control of these risk factors leads to a re-
duced risk of MI.[4, 5] Guidelines are available in which non-
pharmacological (focused on lifestyle) and pharmacologi-
cal goals are specified. However the goals are not achieved
in clinical practice and mortality from MI remains high.[6]

Although it is difficult, patients can influence the lifestyle
related risk factors such as smoking, overweight, physical
inactivity, excessive alcohol intake and fruit and vegetable
intake through their own behaviour.[7, 8]

A number of factors influence behavioural change. In this
study, a conceptual model is used to identify the relationship
among these factors (see Figure 1). The conceptual model
is based on the Theory of Planned Behavior (TBP), Health
Counseling Model (HCM) and Health Action Process Ap-
proach (HAPA).[9–11] According to TBP, behavioural in-
tention is a strong predictor of behavioural change. Be-
havioural intention encompasses motivating factors that in-
fluence behaviour. These factors are an indication of the
degree to which a person is prepared to try and how much
effort a person plans to give in order to perform the be-
haviour. The stronger the behavioural intention, the greater
the chance that the behaviour will change.[9] Awareness (ac-
cording to HCM) and risk perception (according to HAPA)
are two determinants of behavioural intention whereby a
high level of awareness and risk perception are associated
with a high behavioural intention.[10, 11] Awareness refers to
the insight that and how a specific behaviour influences the
development, continuation and resolution of a complaint.[10]

Risk perception is the belief that he or she is vulnerable to a
specific illness.[11]

Figure 1: Conceptual model of associations among
awareness and behavioural intention, risk perception and
behavioural intention, and behavioural intention and
behaviour.[9–11]

The association between awareness or risk perception of
cardiovascular risk factors and behavioural intention for
a number of lifestyle related risk factors seems inconclu-
sive, both positive relationship[12] and no relationship are
reported.[13–15]

The current Dutch Heart Rehabilitation Standard directs
professionals to provide patient education after hospital dis-
charge of a patient with MI.[16] Patient education after dis-
charge is indicated because it is difficult to provide infor-
mation during the short length of hospitalization (5 days or
less). Also impaired readiness to learn may be seen during

hospitalization because of the physical and emotional con-
dition after such a stressful situation.[17] Yet in practice en-
counters after hospitalization, cardiac (rehabilitation) nurses
seem to take for granted that a patient who has undergone an
MI has a high level of awareness and perceived risk of car-
diovascular risk factors and that this has a positive influence
of behavioural intention for the lifestyle related risk factors.
Experience on a Dutch cardiology unit attests to minimal
use of guidelines for cardiac rehabilitation concerning be-
havioural change and lifestyle when providing patient edu-
cation. Also the first 5 months after hospitalization for MI
are extremely stressful.[18] Patients experience anxiety, de-
pression, uncertainty, loneliness and have a weakened con-
dition.[17] Especially in the first month post MI, patients
are extremely vulnerable. Consequently, this highlights the
need for professional support, advice and information over
the diagnosis, the resumption of physical activities and pre-
vention oriented lifestyle changes.[19, 20] The association of
awareness and risk perception with behavioural intention is
not fully understood for lifestyle related cardiovascular risk
factors smoking, overweight, physical inactivity, excessive
alcohol intake and inadequate intake of fruit and vegetables
in patients in the first month post MI. If this association is
not fully understood in clinical practice, it cannot be taken
into account when educating and coaching post MI patients.
Given this lack of insight, the present study was designed to
examine the association of awareness and risk perception of
cardiovascular risk factors with behavioural intention con-
cerning the aforementioned lifestyle related risk factors in
patients within one month after hospitalization for MI.

2 Methods

2.1 Design, study population and procedure

A cross-sectional observational research design was used
to collect data between January and April 2010. The re-
search population consisted of patients who were diagnosed
with MI according to the European guideline.[21] Partici-
pants were eligible if they were admitted within the last four
weeks to a top clinical hospital in the Netherlands and if
they remained under care of the cardiology department after
discharge. Additional inclusion criteria were: speaks and
writes. Dutch, able to give informed consent, without seri-
ous or terminal illnesses, and had no more than two earlier
diagnoses of MI. Also patients had at least two of the fol-
lowing lifestyle related cardiovascular risk factors: smok-
ing (all types of tobacco),[22] overweight defined as Body
Mass Index or BMI > 25 kg/m2 or waist circumference >
80 cm (women) or > 94 cm (men), physical inactivity (<
5 days/week with 30 minutes/day moderate physical activ-
ity), more than recommended alcohol intake (for women >
2 glasses/day and for men > 3 glasses/day), and inadequate
fruit and vegetable consumption (< 2 pieces of fruit or < 200
g. vegetables/day).[7]
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Convenience sampling was used. After discharge, eligible
patients were called by the nurse researcher and asked to
participate. Recruitment continued until 25 patients were
included. This sample size was based on statistical anal-
ysis requirements to include a minimum of five times the
number of independent variables,[23] in this situation five
variables that represent behavioural intention for each of the
five lifestyle related risk factors. Participants returned to a
cardiology ward in the hospital to complete the self-report
questionnaire with the researcher in attendance in order to
ensure complete answers. Informed consent was obtained
in accordance with the hospital’s policy. The independent
ethics committee of the hospital was consulted to determine
if approval was needed. Because this is an observational
study, approval was not necessary.

2.2 Measures

Demographic and medical variables included: diagnosis and
date of MI, number of previous MI; serious illnesses or ter-
minal illness, sex, age, educational level, history of cardio-
vascular disease, hypertension, hypercholesterolaemia, dia-
betes and family history. These variables were systemati-
cally extracted from the electronic patient record. Missing
data were obtained from the patient.

In this study the present behaviour of cardiovascular risk
factors was reported. This included: smoking, overweight,
physical inactivity, more than recommended alcohol intake,
and inadequate fruit and vegetable consumption as well as
risk factor awareness, risk perception and behavioural inten-
tion. No one instrument was available so different instru-
ments were combined. The constructed self-report ques-
tionnaire consisted of 15 questions, 15 suppositions, and
3 physical assessments. The presence of the risk factors
was established with valid and user friendly Dutch instru-
ments: 2 questions smoking,[24] 4 questions physical inac-
tivity, 2 questions more than recommended alcohol intake,
and 4 questions inadequate fruit and vegetable consump-
tion.[25] Three measurements (length and weight for cal-
culation BMI plus waist circumference) were used to deter-
mine overweight.[26, 27]

Because no Dutch instruments were available, valid non-
Dutch instruments[13, 28–33] were selected to measure aware-
ness, risk perception and behavioural intention associated
with the risk factors smoking, overweight, physical inac-
tivity, more than recommended alcohol intake, and inade-
quate fruit and vegetable consumption. These items were
translated according to the procedure described by Bris-
lin.[34] Subsequently the clarity, validity and comprehen-
siveness of the items in the Dutch questionnaire were judged
by an expert specialized in the field conform the second
phase of Lynn’s procedure.[35] Additionally, the question-
naire was pretested with one patient to determine clarity of
the questionnaire and how much time was needed to admin-
ister the questionnaire.[36] Awareness was measured with

1 open question (“What are the risk factors for myocardial
infarction?”) concerning 14 cardiovascular risk factors.[28]

One point was scored for each correctly named risk fac-
tor. The minimum score was 0 and maximum 14. A to-
tal mean score was calculated. The lower the score, the
lower the awareness. The 2 questions concerning risk per-
ception (“Compared to other people of the same age and
gender, how likely is it that you would have (a) myocardial
infarction (b) other severe cardiovascular events?”)[13] were
scored with a 7 point Likert scale (minimum score -3, max-
imum score +3). The mean score was calculated. The lower
the score, the lower the risk perception. Behavioural in-
tention was measured using supposition statements; 3 state-
ments for smoking,[29] 2 statements about overweight,[30] 5
statements for more than recommended alcohol intake,[31]

and 2 statements concerning inadequate fruit and vegetable
consumption.[32] All statements were scored using a 7 point
Likert scale (smoking: minimum score 0, maximum score
+7; overweight: minimum score -3, maximum score +3;
more than recommended alcohol intake: minimum score -
3, maximum score +3; inadequate fruit and vegetable con-
sumption: minimum score 0, maximum score +7) and a
mean score was calculated. Behavioural intention concern-
ing physical inactivity was measured with 3 statements[33]

each scored with a 4 point Likert scale (minimum 0, max-
imum +4). The mean score was calculated. The lower the
score, the lower the behavioural intention.

The internal consistency was determined by calculating the
Cronbach’s α of the correlations among questions or state-
ments and the homogeneous subscales of the instrument.
An adequate internal consistency was set at Cronbach’s α
> .60[37] and a good internal consistency was identified as
Cronbach’s α between .70 en .95.[38]

2.3 Statistical analysis

All data were analyzed with SPSS 17.0. The mean and stan-
dard deviation (sd) were used to describe numerical vari-
ables with a normal distribution. When a skewed distri-
bution was found, the median and interquartile range were
used.[39] Categorical variables were described using per-
centages. The association of awareness and risk perception
of cardiovascular risk factors with behavioural intention of
lifestyle related risk factors was determined with linear re-
gression.[23] The dependent variable was awareness or risk
perception of cardiovascular risk factors. Behavioural in-
tention for each of the five lifestyle related risk factors was
the independent variable. Behavioural intention for each
lifestyle related risk factor was divided into three groups:
risk factor not present, low intention and high intention. Re-
sults of the linear regression analysis were presented as b-
coefficient (B), which is the estimation of awareness or risk
perception for the five lifestyle related risk factors; also as
the 95% reliability interval and the correlation coefficient
(η2) which explains the variation of awareness or risk per-
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centage determined by the five lifestyle risk factors.[23] The
linear regression analysis was corrected for the confounding
variables sex, age, education level and number of lifestyle
related cardiovascular factors. The significance level was
set at .05 (two-sided). Missing values were not included in
the analysis.

3 Results

3.1 Study population

A total of 241 patients were screened. Of the 63 patients
who met the selection criteria, 17 could not be contacted and
13 did not give Informed Consent. The sample consisted of
32 patients and useable data were collected from 31 patients
(see Figure 2). Data collection took place between 15-25
days post MI.

Figure 2: Sample description diagram

3.2 Descriptive data

More than one third (37%) of the patients were men and
nearly half (48%) of the patients have a low education level.
The mean age was 58.7 years (± 8.8). Few had a history
of CVD: MI (10%), CVA (3%), PAD (3%) and AAA (0%)
(Table 1 includes further details and a list of abbreviations).

3.3 Presence of cardiovascular risk factors

Patients had two (26%), three (55%) or four (19%) life
style related cardiovascular risk factors. Physical inactivity
(97%), overweight (94%) and inadequate fruit and vegetable
intake (77%) were seen most often. In contrast, smoking
(19%) and alcohol intake above recommended limit (6%)
were less often reported (see Table 2).

Table 1: Demographic and medical data (N = 31)
 

 

Variable n (%) 

Male sex 27 (87) 

Age (years) 58.7 ± 8.8* 

Education§  

Low 15 (48) 

Middle 11 (36) 

High 5 (16) 

History of cardiovascular disease (CVD)¶  
None 26 (84) 
Coronary heart disease 3 (10) 
Cerebrovascular disease 1 (3) 
Peripheral arterial disease 1 (3) 
Abdominal aortic aneurysm 0 (0) 

Frequency MI in history¶  
0 28 (90) 

1 2 (7) 

2 1 (3) 
> 2 0 (0) 

Hypertension† 19 (61) 

Hypercholesterolaemia‡ 27 (87) 
Diabetes mellitus†† 5 (16) 
Family history¶¶ 10 (32) 
Time between MI and data collection (days) 15-25 

* Data represent mean ± sd; § Low = primary school, Dutch levels of LBO, MAVO, VMBO; 
Middle or high school education = Dutch levels of HAVO, VWO, MBO; High or professional, 
university education = Dutch levels of HBO, WO; ¶ Recent diagnosis of MI not included. 
† Systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg or use of 
anti-hypertensive drugs. 
‡ Total cholesterol level ≥ 4.5 mmol/L and/or LDL-cholesterol ≥ 2.5 mmol/L or use of 
lipid-lowering medication. 
†† Fasting glucose level ≥ 6.0 mmol/L or use of glucose-lowering medication. 
¶¶ Father and/or brother with CVD before 55 years or mother and/or daughter with CVD before 
65 years. 

3.4 Awareness, risk perception and behavioural in-
tention

In this study, Cronbach’s α was calculated for variables
measured with at least two questions namely: risk percep-
tion .85 as well as behavioural intention by: smoking .88,
physical inactivity .83, inadequate fruit and vegetable in-
take .85 and overweight .68. Internal consistency for the
first four scales was good[38] and acceptable for the last
scale.[37] Internal consistency for behavioural intention by
alcohol exceeding recommendations was not calculated be-
cause this concerned only two participants. Subsequently
no further results are reported concerning the behavioural
intention regarding the cardiovascular risk factor more than
recommended alcohol intake.

The mean score for awareness was 3.9 ± 1.5 (scale ranges
from 0 to 14) which indicates low awareness of the possi-
ble 14 risk factors. The most frequently reported risk fac-
tors were: smoking (81% of the patients), fat consumption
(65% of the patients), and physical inactivity (52% of the
patients). In contrast, patients were least aware of the risk
factors sex and age (0% of the patients named these factors)
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and inadequate fruit and vegetable intake (named only by
3% of the patients).

Table 2: Lifestyle related cardiovascular risk factors (N =
31)

 

 

Variable n (%) 

Number of lifestyle related risk factors §  

0 0 (0) 

1 0 (0) 

2 8 (26) 

3 17 (55) 

4 6 (19) 

5 0 (0) 

BMI (kg/m2) 27.4 ± 2.7
¶
 

Waist circumference (cm)  

Female 102 ± 6
¶
 

Male 102 ± 8
¶
 

Alcohol  

Never/< once a month 13 (42) 

Monthly 1 (3) 

Weekly 8 (26) 

Daily 9 (29) 

Fruit (pieces per week) 14 (7-14)
†
 

Vegetable (ounce per week) 10 (8-14)
†
 

Actual smokers 6 (19) 

Smoker until hospitalized for most recent MI 12 (39) 

BMI ≥ 25 kg/m2 24 (77) 

Waist circumference ≥ 80 cm (female) or ≥ 94 
cm (male) 

28 (90) 

Physical inactivity 30 (97) 

Alcohol use exceeds recommendations 2 (6) 

Inadequate intake of fruit and vegetables 24 (77) 

§ Smoking (all forms of tobacco use); overweight (BMI ≥ 25 kg/m2 or waist circumference ≥ 
80 cm (female) or ≥ 94 cm (male)); physical inactivity (< 5 days a week 30 minutes a day 
medium physical activity); alcohol use exceeds recommendations (≥ 3 (female) of ≥ 4 (male) 
glasses of alcohol per day); inadequate intake of fruit and vegetables (< 200 grams of 
vegetable and 2 pieces of fruit per day).  
¶ Data are mean ± sd. 
† Data are median with interquartile range. 

The mean score for risk perception (scale ranges from -3
to +3) was -0.7 ± 1.4, indicative of low risk perception.
The mean scores for behavioural intention were calculated
only when patients indicated the presence of one of the five
lifestyle cardiovascular risk factors targeted in this study.
The behaviour intention for smoking (scale range from 0 to
7) was 5.7 ± 2.1 (high behavioural intention), overweight
was 0.6 ± 1.7 (average behavioural intention with scale
range from -3 to +3) , physical inactivity 3.7 ± 0.6 (very
high behavioural intention) (scale range from 0 to +4), and
inadequate fruit and vegetable intake 6.1 ± 0.9 (high be-
havioural intention) (scale range from 0 to +7) (see Table
3).

3.5 Association of awareness and risk perception
with behavioural intention

Awareness was lower by patients with low and high be-
havioural intentions than by patients without the presence
of cardiovascular risk factors smoking, overweight, physi-
cal inactivity and inadequate fruit and vegetable intake. Al-
though this was not at significant level, and in linear regres-
sion analysis adjusted for confounding variables (see Table
4).

Risk perception scores showed a similar pattern as the
awareness scores. Not significant, and in linear regression
analysis adjusted for confounding variables, risk perception
was lower by patients with low and high behavioural inten-
tions than by patients without the cardiovascular risk fac-
tors. This pattern was seen for smoking, overweight and
inadequate consumption of fruit and vegetables. The risk
perception scores were high, yet not significant, in patients
with low and high physical inactivity behavioural (see Table
4).

4 Discussion
When conducted in 2010, this was the first Dutch study of
the association of awareness and risk perception with be-
havioural intention for five lifestyle related cardiovascular
risk factors; 1) smoking, 2) overweight, 3) physical inac-
tivity, 4) alcohol intake exceeding recommendations, and 5)
inadequate fruit and vegetable intake in patients one month
after hospital admission for MI. No associations were found.
A low level of awareness and low risk perception were
seen. Behavioural intention to adhere to targets for smok-
ing, physical inactivity and insufficient intake of fruit and
vegetables were high and low by overweight.

In the conceptual model used in this study (see Figure 1),
a high level of awareness and high risk perception were ex-
pected to be associated with a high behavioural intention.
The hypothesized relationship was not seen in this sample
of post MI patients. Possibly awareness and risk perception
are not decisive determinants of behavioural intention to ad-
here to lifestyle targets related to cardiovascular risk factors.
Or perhaps in accordance with the HAPA, risk perception is
insufficient alone to explain behavioural intention.[11, 40] It
is plausible in the HCM that behavioural intention is influ-
enced by other determinants or outcome expectations and
self-efficacy, in addition to risk perception.[10]

Behavioural intention was high for smoking, physical inac-
tivity and inadequate fruit and vegetable intake. This may
reflect actual intentions or this finding may represent so-
cial desirable answers because patients knew that a high
behavioural intention was expected. A number of patients
remarked that they did not have risk factors yet risk factors
were clearly present based on the Dutch guidelines.[7] Per-
haps they did not recognize that risk factors were applicable
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in their own situation or they minimalized the importance.
One possible explanation is associated with the nature of
an MI. It is an acute rather than chronic situation.[41] Not
recognizing one’s own risk factors and a low level of aware-
ness and risk perception of cardiovascular risk factors can
be associated with the acute nature of an MI. An alternative
explanation is denial caused by the stressful situation (MI)

and extreme stress experienced during the first months af-
ter an MI.[17, 18] Denial of perceived risk in healthy people
was previously investigated.[42] When MI is envisioned as
an acute event or denial of the stressful event occurs, then
patients do not have to see themselves as being sick, which
makes it unnecessary to change behaviours and to follow a
healthy lifestyle.

Table 3: Awareness, risk perception and behavioural intention concerning lifestyle related cardiovascular risk factors
 

 

Awareness (1 question concerning 14 cardiovascular risk factors)
†
 (n = 31)  3.9 ± 1.5§ 

Frequency of awareness for all 14 cardiovascular risk factors:   

Hypertension 16
¶
 

Hypercholesterolaemia 19
¶
 

Diabetes mellitus 13¶ 

Family history 23
¶
 

Smoking 81
¶
 

Overweight 26
¶
 

Physical inactivity 52
¶
 

Excessive use of alcohol 32
¶
 

Insufficient intake of fruit and vegetables 3
¶
 

Fat intake 65
¶
 

Salt intake 10
¶
 

Psychosocial factors 48
¶
 

Age 0
¶
 

Sex 0
¶
 

Mean risk perception (based on 2 questions)
‡
 (n = 31) -0.7 ± 1.4§ 

Mean behavioural intention smoking (based on 3 propositions)
††

 (n = 6
*
) 5.7 ± 2.1§ 

Mean behavioural intention overweight (based on 2 propositions)
¶¶

 (n = 29
*
) 0.6 ± 1.7§ 

Mean behavioural intention physical inactivity (based on 3 propositions)
‡‡

 (n = 29
*
) 3.7 ± 0.6§ 

Mean behavioural intention inadequate fruit and vegetable intake (based on 2 propositions)
#
 (n = 24*) 6.1 ± 0.9§ 

§ Data are mean ± sd; ¶ Data are percentages (%); † Multiple answers possible score minimum 0 and maximum 14; ‡ Answer on 7-point Likert scale: -3 = much below average to +3 = much above average. 
†† Answer on 7-point Likert scale: 1 = very unlikely to 7 = very likely; ¶¶ Answer on 7-point Likert scale: -3 = strongly disagree to +3 = strongly agree; ‡‡ Answer on 4-point Likert scale: 1 = not at all true 
to 4 = exactly true; # Answer on 7-point Likert scale: 1 = extremely unlikely to 7 = extremely likely; 1 = strongly disagree to 7 = strongly agree. 
* Propositions about behavioural intention to adhere to lifestyle targets related to cardiovascular risk factors were completed when patients indicated the presence of one of the five lifestyle related risk 
factors. 

No associations were found between awareness and risk per-
ception of cardiovascular risk factors with behavioural in-
tention in smoking, overweight, physical inactivity and in-
sufficient intake of fruit and vegetables. In several stud-
ies the association between awareness or risk perception
of cardiovascular risk factors and behavioural intention for
a number of lifestyle related risk factors seems inconclu-
sive, both positive relationship[12] and no relationship are
reported.[13–15] A high level of perceived risk of smoking as-
sociated health problems was related to a high behavioural
intention to stop smoking in healthy people 19-69 years of
age.[12] No associations were found between the degree of

perceived risk of MI or other serious cardiovascular dis-
eases and the level of behavioural intention to become phys-
ically active in patients with and without cardiovascular dis-
eases and diabetes between 18-60 years of age.[13] Simi-
larly, no association was seen in the degree of perceived risk
of cardiovascular disease and the level of behavioural inten-
tion to increase fruit and vegetable intake in women 30-64
years old.[14] Healthy women 18-24 years old showed a low
level of awareness of cardiovascular risk factors and a low
behavioural intention to change smoking, overweight and
physical inactivity behaviours. However the presence of re-
lationships is unclear.[15]
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Table 4: Awareness and risk perception of cardiovascular risk factors associated with behavioural intention in lifestyle
related cardiovascular risk factors (N = 30)§

 

 

 Awareness Risk perception 

B 95%CI ŋ² B 95%CI ŋ² 

Smoking   .054   .05 

Low intention (n = 3
*
) -1.8

†
 -5.7 – 2.1  -1.6

†
 -5.2 – 2.0  

High intention (n = 3
*
) -1.3

†
 -5.8 – 3.1  -1.3

†
 -5.3 – 2.8  

Overweight   .108   .036 

Low intention (n = 13
*
) -3.2

†
 -8.0 – 1.5  -1.6

†
 -6.0 – 2.7  

High intention (n = 16
*
) -2.9

†
 -7.5 – 1.7  -1.5

†
 -5.7 – 2.7  

Physical inactivity   .133   .017 

Low intention (n = 13
*
) -3.0

†
 -6.8 – 0.9  0.8

†
 -2.7 – 4.3  

High intention (n = 16
*
) -2.5

†
 -6.2 – 1.2  0.5

†
 -2.9 – 3.9  

Insufficient intake of fruit and vegetables   .134   .062 

Low intention (n = 14*) -2.4
†
 -7.0 – 2.2  -2.1

†
 -6.3 – 2.1  

High intention (n = 10*) -3.0
†
 -7.3 – 1.4  -2.0

†
 -6.0 – 2.0  

B = b-coefficient; 95% CI = 95% confidence interval; ŋ² = correlation ratio. B gives an estimate of awareness or risk perception by smoking, overweight, physical inactivity or inadequate intake of fruit and 

vegetables; ŋ² is the proportion of explained variance of awareness or risk perception by smoking, overweight, physical inactivity or inadequate intake of fruit and vegetables. [23] Adjusted for sex, age, 
education and number of lifestyle related cardiovascular risk factors; § One patient with missing values was excluded for linear regression. 
* n is the number of patients with low or high intentions in smoking, overweight, physical inactivity of inadequate intake of fruit and vegetables. 
† Reference group for analysis are the group patients without the lifestyle related cardiovascular risk factors smoking, overweight, physical inactivity of inadequate intake of fruit and vegetables. 

The study population consisted mostly of middle-aged men
as compared to the general Dutch patient population with a
diagnosis of MI. Patients with high co-morbidity were ex-
cluded from the study. Our patients had an average of three
lifestyle related risk factors. Overweight, physical inactiv-
ity and inadequate fruit and vegetable intake were seen most
often. Furthermore 61% had hypertension and 87% hyperc-
holesterolaemia.

The level of awareness and risk perception was surprisingly
low given the presence of cardiovascular risk factors in com-
bination with the diagnosis MI. Low awareness also was
found in healthy women 18 to 24 years old,[15] and low risk
perception has been reported in healthy people with a mean
age of 52 years.[42] The degree of risk perception of patients
with CVD and diabetes was higher than that of healthy peo-
ple and subsequently the role of illness was named as possi-
ble explanation for these findings.[13]

In our study, the presence of cardiovascular risk factors and
the diagnosis of MI appeared to have no influence on in-
creasing awareness and risk perception of cardiovascular
risk factors. This might suggest a discrepancy between re-
search and practice. Nurses have the general impression that
patients who have had an MI have a higher level of aware-
ness and risk perception of cardiovascular risk factors. On
the other hand underrepresentation of patients who had an
MI in the past in this study was possible. Only three pa-
tients were diagnosed with MI for the second or third time

compared to 28 patients with a first diagnosis of MI. Pa-
tients with a history of MI may yet have higher awareness
and risk perception. The findings of our study are notewor-
thy because findings from the patient perspective concern-
ing lifestyle related cardiovascular risk factors have not been
reported previously.

Patients need individualized information and education dur-
ing the first months post MI.[20] They find it difficult to
apply standardized information to their own situation and
do not know what information is relevant to their own spe-
cific problems.[17] In our clinical setting, individualized and
group information is given. Especially group format can be
inadequate to individualize information for patients. In our
study population, almost half of the patients had a low ed-
ucation level. These findings suggest that consideration of
individual format for patients with a level of education level
may be needed to minimize misunderstanding.

The study had limitations. Selection bias was possible be-
cause of the convenience sampling technique and inclu-
sion criteria. Also only 31 of the eligible 63 patients con-
sented to participate. Consequently differences were pos-
sible between participants and non-participants[36] because
data over non-participants were not available. For exam-
ple, patients who were still in hospital because of complica-
tions of the MI were neither screened nor included. Infor-
mational bias and socially desirable answers[36] were possi-
ble because participants completed the questionnaire in the
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presence of the researcher. Sample size was small (N = 31).
Selection of more than one hospital would have increased
the sample size and enhanced external validity.[36] These
limitations mean that caution needs to be taken when gen-
eralizing findings,[43] to the research population of patients
four weeks post MI.

5 Conclusion
Patients 15-25 days post MI reported low awareness and low
risk perception of cardiovascular risk factors. Behavioural
intentions to adhere to targets for smoking, physical inactiv-
ity and insufficient intake of fruit and vegetables were high
as compared to low intention to adhere to targets for over-
weight. Awareness and risk perception of cardiovascular
risk factors were not associated with behavioural intention
in smoking, overweight, physical inactivity and insufficient
intake of fruit and vegetables.

6 Implications for practice and future re-
search

Further investigation is indicated to determine the possible
influence of other determinants than awareness and risk per-

ception on behavioural intention concerning lifestyle related
cardiovascular risk factors in the first month post MI. In spe-
cific, the motivating factors that influence behaviour change
in cardiac patients is needed. Another focus for future re-
search is the development of valid and reliable instruments
to measure awareness and risk perception of patients with
MI. It should also be borne in mind what the influence of a
stressful situation such as an MI is on the need for informa-
tion and care in the first month post MI.

Nurses who provide education and information to patients
in the first month post MI, need to be cognizant that this pa-
tient group may have a low awareness and low perception
of cardiovascular risk factors despite the presence of cardio-
vascular risk factors and the diagnosis of MI.
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