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CHAN ET AL.: The Effect of Cardiac Health Promotion Program Among the General Public in Hong Kong.
Objectives: To investigate the effectiveness of cardiac health promotion program in improving the cardiovascular
(CVD) risk factors, self-efficacy and 10-year general cardiovascular (CVS) risk. Design: Quasi-experimental cohort
study. Setting: Local community and a rehabilitation hospital in Hong Kong. Participants: General population
without history of CVD, were recruited through convenient sampling in between April 2008 to March 2009.
Interventions: Subjects were arranged to attend ten sessions of empowerment workshops on cardiovascular health,
diet and community exercise classes. Assessment of different health domains, self-efficacy and risks were conducted.
Results: 215 Cantonese speaking Chinese aged 51.1±9.5, were recruited. Lack of exercise (57.7%), hyperlipidaemia
(55.3%) and central obesity (51.6%) were found to have the highest prevalence among all of the CVD modifiable risk
factors in this subjects' cohort. 22.8% and 3.4% of the male and female subjects had high risk for CVD respectively.
After the program, subjects' total volume of exercise increased from 221.33±270.37 to 256.26±277.72 minutes/week
(p<0.01) and the level of high-density lipoprotein increased from 1.36±0.30 to 1.42±0.31 mmol/L (p<0.001). Other
domains on physical fitness and self efficacy also demonstrated significant improvement. The 10-year general CVS
risk for this cohort decreased from 8.66±7.43 to 7.29±5.24% (p<0.001). Conclusions: Higher prevalence in CVD
risk factors was noted in our subject cohort who had low risk perception. Cardiac health promotion program, could
improve physical fitness, lipid profile, blood pressure, self efficacy and absolute risk for CVD. (J HK Coll Cardiol
2012;20:21-30)
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Introduction

Cardiovascular disease (CVD) is the number one
cause of death worldwide, with coronary heart disease
(CHD) being the major component.1 In Hong Kong
(HK), CVD was the second leading cause of death in
2008 and CHD was the dominant component, making
up 67.5% of all CVD deaths.2 However, deaths caused
by CHD are often preventable.

In HK, sedentary lifestyles and unhealthy eating
habits predispose HK people to the development of
CHD. According to the Behavioral Risk Factor Survey
conducted by Department of Health,3 around 76% of
people did not have moderate physical activity for three
days or more per week and 29% did not walk for 10
minutes daily. In terms of dietary habits, average salt
intake of HK people had increased from 8.0 g/day during
1989-1991 to 9.9 g/day during 2000-2002; the increased
salt intake may associate with an age-related rise in
blood pressure.4 On the other hand, according to the
Heart Health Survey 2004/2005,5 22.9% and 47.7% of
the population had hyperlipidaemia and obesity
respectively. The increasing popularity of Western diet
and eating out habit among HK Chinese may result in
changing dietary patterns which may further
undermining individual health.6 Obviously, there is a
need to help HK people to adopt a healthier lifestyle by
modifying behavioral risk factors to prevent CHD.

In HK, numerous health campaigns7-10 had been
launched in the community to increase public awareness
about the benefits of physical exercise and to encourage
the public to exercise regularly. These programs were
implemented mainly by posters display, distribution of
health education materials and organization of day
campaign.11 Although previous literatures12,13 had
suggested that health promotion activities and
educational efforts could result in behavioral changes
and CVD risk reduction, when such activities and efforts
were delivered by solely distribution of information to
receptive public, such approach might not be effective
in promoting behavioral changes14 and might have little
impact on public health.15

Exercising regularly and maintaining a healthy
diet are the two main effective strategies in lowering
cardiovascular risk factors.16 Empowerment, key

element of health promotion and disease prevention,
should be incorporated when putting these strategies
into action; it is a process through which people gain
control over decisions and actions that influence health.17

Health promotion program with components of behavior
change and empowerment could also enhance and
sustain the effectiveness of the program.18 Literature
indicated that when individuals get empowered, a
greater sense of self-efficacy can be developed.19 Self-
efficacy influences one's level of perseverance;
commitment and effort exerted to goal achievement20

and have been found to be an important determinant of
adherence to health behavior, lifestyle and risk factors
changes that favor the clinical course of CVD.21

The purpose of this study was to evaluate the
effectiveness of our health promotion program titled
"Eat Healthy and Get Active: A lifestyle to Start and
Keep" in improving CVD risk factors, exercise habit
profile, physical fitness, lipid profile, self efficacy and
10-year general cardiovascular (CVS) risk.

Methods

Sample
Cantonese speaking Chinese adults aged between

18 and 80 years old were recruited through convenient
sampling on the voluntary basis from the community
health promotion road-shows and newspaper
advertisement from April 2008 to March 2009. Subjects
who were diagnosed with CVD, had uncontrolled CVD
risk factors, suffered from either physical or cognitive
impairment that prohibited physical activities were
excluded. The power calculation was aimed to detect a
small effect size of 0.222 on any outcome variables
between pre and post intervention. It was estimated that
a sample size of 215 would give the study 90% power
to detect an effect size of 0.2 at 5% level of significance
based on paired t-test.

Intervention
This is a single group pre and post intervention

study with 14 sessions of training (Figure 1). The first
session of the program aimed at early identification of
CVD risk factors and other health problems. Subjects
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identified to have high risk for CVD or positive exercise
stress test result were referred for physician consultation
with early intervention of health problems. Modifiable
CVD risk factors include hypertension (SBP
>140 mmHg or DBP>90 mmHg), diabetes mellitus
(FBS >7 mmol/L), hyperlipidaemia (LDL >3.4 mmol/L
or TG >1.7 mmol/L), obesity (BMI >25)/central obesity
(waist circumference >90 cm in male or >80 cm in
female), lack of exercise (less than 5 days of 30 minutes

moderate intensity exercise or less than 3 days of 20
minutes vigorous intensity exercise or less than the
required moderate and vigorous exercise at
combination) and cigarette smoking (history of daily
and non-daily or occasional smoking).

Subjects who were eligible to continue the health
promotion program attended three sessions (10 hours)
of the empowerment workshops (Table 1). During the
empowerment process, a physiotherapist and a nurse

Figure 1.  Workflow of the health promotion program.

Table 1. Program content

Class Content

Empowerment workshop and risk modification session • Understanding cardiovascular disease (1 hour)
(hospital / community centre) • Exercise principles and practice (1 hour)

• Dietary workshop (4 hours)
• Supervised exercise workshop (4 hours)

(Callisthenic, aerobic, resistance and group exercise)

Community exercise program • Callisthenic exercise
 (peer-support training in the community) • Brisk walking aerobic exercise
 (Ten 90-min sessions) • Tai-Chi practice (Yeung's 24-style)
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facilitated subjects to adopt healthy behaviors and
lifestyle for CVS health through active and mutual
participation, goals setting, action planning, self-
reflection and peer-support.

Subjects continued to exercise and modify their
risk factors with 10 more sessions of training in the
community. The exercise prescription for each subject
was set individually, which included callisthenic
exercise, brisk walking aerobic exercise and Tai-Chi
Chun practice. The exercise prescription for each subject
was set individually by physiotherapist based on the
result of exercise stress test.23 The target exercise
intensity was set at 50 to 80% of the heart rate (HR)
reserve or at 11 to 13 of the rate of perceived exertion
(RPE) (Borg's scale)24 depending on the clinical status
and health condition of the subjects. Subjects were also
educated to titrate the exercise intensity in every exercise
session according to their heart rate response and the
RPE.

Outcome Measurements
Cardiac health assessments were conducted in the

first session of the program and repeated after the
exercise program to detect CVD risk factors and to
determine the effectiveness of the program. These
included exercise habit profile; anthropometric
measurements (waist circumference and body weight);
examination of physical fitness which included
electrocardiogram (ECG), blood pressure (BP),
maximal aerobic capacity, muscle strength and
flexibility, fasting blood sugar (FBS) profile and lipid
profile which included total cholesterol (TC), high
density lipoprotein (HDL), low density lipoprotein
(LDL) and triglycerides (TG). Besides, self efficacy on
exercise and dietary control and 10-year general CVS
risk were also assessed before and after the program.

The baseline and the post-program HR and BP
measurements were the mean of the resting HR and BP
measurements of each subject in the first and last three
sessions of the workshop respectively to ensure
accuracy. The HR and BP measurements were taken
according to the recommendation of the Seventh Report
of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood
Pressure (JNC7).25

Maximal aerobic capacity of the subject was
measured by the maximal exercise stress test, which
was conducted through the Exercise Testing System with
12-lead ECG monitoring. Treadmill was used as the
modality for the test; the testing protocol was chosen
individually based on the clinical assessment and
guideline.23

Subjects' exercise habit profiles were assessed
by the Physical Activity Assessment Tool (PAAT).26

Volume of exercise was measured in minutes per
week. Volume of vigorous intensity activity or
combinations of moderate- and vigorous- intensity
activity were converted to moderate-intensity-
equivalent exercise volume, for benchmarking with
the recommendation.27

Self-efficacy on exercise and dietary control were
assessed by Cardiac Exercise Self-Efficacy Instrument
– Chinese version (CESEI-C) and Cardiac Diet Self-
Efficacy Instrument – Chinese version (CDSEI-C).28

Subjects' 10-year general CVS risk was assessed using
the sex-specific multivariable risk factor algorithm of
the Framingham Heart Study.29

Statistical Analysis
Data were presented using appropriate descriptive

statistics. Paired t-test was used to compare data
collected at baseline and two weeks after the completion
of the program. Missing data were excluded. All
analyses were performed with SPSS v16.0 (SPSS Inc.,
Chicago, IL, USA). All statistical tests involved were
two-sided and p-value <0.05 was considered statistically
significant.

Results

Demographic Characteristics
250 subjects were approached and only 215

subjects were included in this study. Thirty-five
subjects who had positive exercise stress test result
were excluded from this study and were referred for
medical consultation. Among the 151 subjects (70%)
who had completed the program, 62 (41%) of
them were male, and the mean age was 51.1±9.5 years
old.
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Table 2. Proportion of the modifiable CVD risk factors

Modifiable Prevalence −−−−− number (%) Mean±±±±±SD

CVS risk factor Male (n=62) Female (n=153) Overall (n=215)

Hypertension 21 (33.9%) 50 (32.7%) 71 (33.0%) 127.58 ± 14.39
76.47 ± 9.28

Diabetes mellitus 6 (9.7%) 6 (3.9%) 12 (5.6%) 5.17 ± 0.81

Hyperlipidaemia 43 (69.4%) 76 (49.7%) 119 (55.3%) 3.31 ± 0.87
1.33 ± 0.77

Obesity 33 (53.2%) 53 (34.6%) 86 (40.0%) 24.40 ± 3.38

Central obesity 31 (50.0%) 80 (52.3%) 111 (51.6%) 83.14 ± 9.57

Lack of exercise 39 (62.9%) 85 (55.6%) 124 (57.7%) N/A

Smoker 10 (16.1%) 5 (3.3%) 15 (7.0%) N/A
Hypertension=systolic blood pressure (SBP) >140 mmHg or diastolic blood pressure (DBP) >90 mmHg; Diabetes mellitus=fasting

blood sugar (FBS) >7 mmol/L; Hyperlipidaemia=low-density lipoprotein (LDL) >3.4 mmol/L or Triglycerides (TG) >1.7 mmol/L;

Obesity (WHO, Asian Standard)=Body Mass Index (BMI) >25; Central obesity=waist circumference >90 cm in Male or >80 cm

in Female; Lack of exercise=less than 5 days of 30 minutes moderate intensity exercise or less than 3 days of 20 minutes

vigorous intensity exercise or less than the required moderate and vigorous exercise at combination; Smoker=history of daily

and non-daily or occasional smoking; N/A=not applicable.

CVD Risk Factors, Exercise Habit Profile and
10-year General CVS Risk

Lack of exercise (57.7%, n=124), hyperlipidaemia
(55.3%, n=119) and central obesity (51.6%, n=111)
were found to have the highest prevalence among all
the CHD modifiable risk factors in this subject cohort
(Table 2).

Among the 215 subjects entering the exercise
program, 164 (82.4%) and 76 (39.4%) subjects
participated in moderate and vigorous physical activities
respectively. Mean volume of moderate and vigorous
exercise was 107.67±131.45 and 35.15±71.40 minutes/
week respectively, which were equivalent to a total of
198.14±253.00 minutes of moderate-intensity exercise
per week. The percentage of subjects that have physical
activities reached the recommendation on physical
activity for health improvement29 (i.e. moderate-
intensity aerobic physical activity for a minimum of 30
minutes on five days each week or vigorous-intensity
aerobic activity for a minimum of 20 minutes on three
days each week or combinations of moderate-and
vigorous-intensity activity can be performed to meet
the recommendation), was 40.9% (n=88).

In terms of 10-year general CVS risk, 42.1%
(n=24) and 22.8% (n=13) of the male subjects have
moderate (10-20%) and high risk (>20%) for CVD
respectively. While 11.6% (n=17) and 3.4% (n=5) of
the female subjects have moderate and high risk for
CVD respectively. In this subject cohort, 10-year general
CVS risk for the male and female subjects were
15.39±11.06% and 6.12±4.92% respectively (Table 3),
with significant difference of 9.3% (p<0.001) between
the two genders. Moderate and significant correlation
was found between age and the 10-year general CVS
risk (r=0.487, p<0.001); people of advancing age
demonstrated higher risk for CVD.

Outcome of the Health Promotion Program
Exercise Habit Profile

The total volume of exercise (moderate-intensity
equivalent) increased significantly by 15.8%, from
221.33±270.37 minutes/week to 256.26±277.72
minutes/week (p<0.01). Before the cardiac health
promotion program, only 45.0% (n=68) of subjects
carried out physical activities that reached the
recommendation on physical activity for health
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Table 4. Improvement in the FBS, lipid profile and the hemodynamic parameters

Before After % p-value‡

(n=151) (n=151) change

Lipid and FBS profile TC mmol/L 5.30±0.87 5.26±0.98 -0.7 0.52
HDL mmol/L 1.36±0.30 1.42±0.31 3.9 <0.001*
LDL mmol/L 3.34±0.79 3.31±0.81 -1.0 0.45
TG mmol/L 1.32±0.76 1.25±0.57 -5.4 0.16
FBS mmol/L 5.18±0.82 5.16±1.08 -0.3 0.70

Heart rate/blood pressure Resting HR bpm 75.02±10.30 79.52±27.04 3.2 <0.001*
SBP mmHg 127.80±13.93 126.53±15.31 -1.0 0.18
DBP mmHg 76.25±9.52 74.63±10.19 -2.1 0.01*

*Statistical significance (p<0.05); ‡Paired sample t-test

TC=total cholesterol, HDL=high density lipoprotein, LDL=low-density lipoprotein, TG=triglycerides, FBS=fasting blood sugar,

HR=heart rate, SBP=systolic blood pressure, DBP=diastolic blood pressure

improvement;27 this was increased to 47.0% (n=71) after
subjects had attended the program.

Physical Fitness and Anthropometric Measurements
Subjects' physical fitness were significantly

improved in different aspects; aerobic capacity increased
significantly by 10.1% from 10.66±1.99 METs to
11.74±2.03 METs (p<0.001). Upper limbs muscle
power (chest press) increased significantly by 3.8% from
56.32±21.74 kg to 58.45±21.36 kg (p<0.001), lower
limbs muscle power (leg press) increased significantly
by 5.8% from 71.42±21.02kg to 75.58±20.70 kg

Table 3. 10-year general CVS risk (Age vs Gender)

Age 10-year general CVS risk (%) Between group

Male Female Overall (Gender)
(n=57) (n=146) (n=203) p-value‡

≤44 6.42±5.47 (n=10) 1.73±1.45 (n=27) 2.99±3.67 (n=37) <0.001*

45-54 14.10±7.44 (n=23) 5.60±2.80 (n=74) 7.62±5.64 (n=97) <0.001*

>55 20.37±13.07 (n=24) 9.62±6.38 (n=45) 13.36±10.52 (n=69) <0.001*

Overall 15.39±11.06 (n=57) 6.12±4.92 (n=146) 8.73±8.29 (n=203) <0.001*

Between group (Age) F=7.17 F=32.24 F=25.42
difference§ p=0.002* p<0.001* p<0.001*
*Statistical significance (p<0.05); ‡Independent sample t-test; §Analysis of variance (ANOVA)

(p<0.001) and flexibility (sit and reach) increased
significantly by 6.8% from 25.14±9.03 to 26.84±
9.15 cm (p<0.001). While the reduction in waist
circumference, body weight and BMI were minimal, at
around 1%.

Lipid and Fasting Blood Sugar Level and the
Hemodynamic Parameters

Significant improvement (3.9%) in level of HDL
was found (Table 4) as it increased from 1.36±
0.30 mmol/L to 1.42±0.31 mmol/L (p<0.001).
Improving trends on the level of TC, TG, LDL and FBS
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groups were found to have a more significant reduction
in the risk.

Discussion

CVD Risk Factors Profile
In 2004, a CVD risk factor prevalence survey was

conducted,30 the prevalence of hypertension was 23.2%
in men and 17.2% in women. Comparing with the results
of our study, this cohort has an increased prevalence.
Our subject has low risk perception and lack of
awareness of the importance of CVD prevention; up to
45% of our subjects have their CVD risk factors being
identified for the first time through this health promotion
program. Such lack of risk perception plays a significant
role in the high prevalence of CVD in the population,
as they were less apt to seek preventive treatment in the
primary care, curative health care service were tend to
be relied on.

Exercise Habit Profile
In regards to the exercise habit profile, this subject

cohort demonstrated a higher participation rate in both

Table 5. Improvement in 10-year general CVS risk

Age Male Female Overall

Before After Difference p-value‡ Before After Difference p-value‡ Before After Difference p-value‡

≤≤≤≤≤44 8.93±5.76 6.18±2.80 -2.8 0.13 2.04±1.73 2.08±1.80 0.04 0.86 3.92±4.46 3.20±2.77 -0.7 0.16

(n=6) (n=6) (n=16) (n=16) (n=22) (n=22)

45-54 14.07±7.06 10.54±4.26 -3.5 0.04* 5.70±2.85 5.32±3.07 -0.4 0.10 7.56±5.40 6.48±3.99 -1.1 0.01*

(n=18) (n=18) (n=63) (n=63) (n=81) (n=81)

≥≥≥≥≥55 18.86±10.94 15.44±6.45 -3.4 0.05* 9.27±6.45 7.86±3.92 -1.4 0.03* 12.69±9.42 10.54±6.11 -2.2 0.005*

(n=17) (n=17) (n=31) (n=31) (n=48) (n=48)

Overall 15.30±9.24 11.93±6.03 -3.4 < 0.001* 6.18±4.67 5.56±3.66 -0.6   0.01* 8.66±7.43 7.29±5.24 -1.4 <0.001*

(n=41) (n=41) (n=110) (n=110) (n=151) (n=151)

Inter- F=3.16 F=8.29 − − F=17.41 F=17.60 − − F=14.57 F=21.51 − −
group P=0.05* P=0.001* − − P=0.001* P<0.001* − − p<0.001* p<0.001* − −
ANOVA

*Statistical significance (p<0.05); ‡Paired sample t-test

ANOVA=analysis of variance

were also observed, however they did not reach
statistical significance. The systolic blood pressure
(SBP) was reduced by 1% from 127.80±13.93 to
126.53±15.31 mmHg (p=0.18) while the diastolic blood
pressure (DBP) was significantly reduced by 2.1% from
76.25±9.52 to 74.63±10.19 mmHg (p=0.01).

Self-efficacy
Mean score of subjects' self-efficacy on exercise

habit (CESEI-C) increased significantly by 12.2% from
3.32±0.72 to 3.72±0.60 (p<0.001). The mean score of
subjects' self-efficacy on dietary control (CDSEI-C) also
significantly increased by 8.6% from 3.34±0.68 to
3.62±0.56 (p<0.001).

10-year General CVS Risk
After the program, the 10-year general CVS risk

of male and female subjects had significantly
reduced by 3.4% (15.30±9.24% to 11.93±6.03%)
(p<0.001) and 0.6% (6.18±4.67% to 5.56±3.66%)
 (p=0.01) respectively (Table 5).

Age di fference  was  a lso  found in  the
improvement of the 10-year general CVS risk among
different age categories (Table 5), subjects of higher age
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moderate-level and vigorous-level physical activities
after the program at 82% and 34% respectively. As
compared to the findings of a similar study, which
showed that the participation rate for moderate-level
and vigorous-level of physical activities were only at
56% and 21% respectively.31 The higher participation
rate may be explained by the better understanding in
CVS health and benefits of exercise through the
empowerment workshops, as reflected from the
significant improvement in self-efficacy. Regarding the
change in volume of vigorous intensity exercise,
significant improvement was also observed after the
program. However, achieving a regular physical activity
at the recommended levels still remains a challenge.32

In this study, even after the subjects had gone through
the program, less than half (47.0%) of the subjects were
able to reach the latest recommendation for physical
activities to improve health.27 In order to achieve the
recommendation, subjects need not to rely on structured
exercise training alone, but to increase lifestyle physical
activities to a volume of 150 minutes/week.23,27

Despite the minimal contact hour for subjects at
this study, physical fitness had shown a significant
improvement after the program. Since physical fitness
has to be gained through regular exercise practice, such
improvement could possibly be resulted from the
adoption of new behaviours and lifestyle as facilitated
by empowerment program. However, only minimal
improvement was observed in the change of
anthropometric measurements, as exercise could
increase lean body mass and on the other hand reduce
body fat; such changes may not be reflected from the
net body weight or body mass index. Also, significant
changes in body weight may require a longer period
and fat reduction is a result of multiple factors, including
exercise training and dietary control. Although exercise
habit profile had shown a significant improvement,
dietary change as reflected from the CDSEI-C was less
significant.

Lipid, HR and BP Profiles
Significant improvement was found in subjects'

lipid profile through this health promotion program,
particularly in HDL level. This echoed what literature23,33

suggested that regular physical activity could increase

HDL level and decrease TG level. Improving trends on
the level of TC, TG, LDL and FBS was also observed
in our cohort, however they did not reach statistical
significance, as subjects' baseline readings were near
the normal range and significant improvements may
need a longer time. Clinical studies34 also suggested that
regular exercise could lead to reduction of SBP and such
benefit was also observed in this study, with a reduction
in both the SBP and DBP of around 2%. However, the
increased resting HR after the exercise program was
also observed in this study. This contradicting result
should further be explored in future studies to ensure it
is a correct phenomenon among Chinese.

10-year General CVS Risk
Subjects demonstrated an escalating 10-year

general CVS risk with advancing age because age is a
major risk factor for CVD. Study have shown that
prevalence of the CVD risk factors increases with age
and associated with an increase in predisposition to
CVD.35 Aging is believed to be important contributors
to atherosclerosis, through mechanisms that remain
largely obscure.36

Gender difference was demonstrated in the 10-
year general CVS risk profile with male subjects have
higher risk than the female counterpart. This may be
related to male gender being an independent non-
modifiable risk factor for CVD,23,29 and male subjects
exhibiting a higher prevalence in all the behavioural risk
factors which result in a higher absolute risk for CVD.
In addition, male subjects have a lower risk perception
for their CVD risk factors, as reflected from the higher
rate of the newly-identified CVD risk factors among
them.

After the subjects had gone through this health
promotion program, their 10-year general CVS risk
reduced significantly. Subjects at moderate to high risk
for CVD with advancing age achieved statistically
significant reduction of risk up to 3.4%, whereas
subjects with a lower initial risk had non-significant
improvement.

However, it has been reported that tools for
absolute CVD risk calculation may not truly reflect the
genuine situation of an individual, especially for the
Chinese cohorts,37 as there were very few cardiovascular
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risk assessment tools developed in Asian populations.38

Additionally, it has been emphasized that risk scores
per se do not translate to better patient outcomes unless
they are used appropriately by physicians using risk
communication tools and the communicated risks are
well understood by the patients.29 Strategic intervention
to manage the CVD risk should be individualized
considering the trends and progress of the CVD risk as
well as additional factors such as family history, etc,
which have not been incorporated in the risk estimation
equations, or perhaps to perform further investigation
and assist in discerning whether the individual is likely
to be among the disease group.39

Improvement in the Self-efficacy (Exercise and
Diet)

The subjects of this study also exhibited a
significant improvement in self-efficacy, meaning
subjects have better understanding of the CVS health
and they have become more confident in managing their
own health and in establishing exercise habit. These
improvements may be the results of the empowerment
program. It has been suggested that improvement in self-
efficacy is associated with participants' subsequent diet
and exercise goal attainment.40 Individuals who felt they
were highly confident in their abilities in diet control
and exercise behaviours attained more of their diet and
exercise goals.40

Study Limitation
Firstly, convenience sampling was used; therefore

the findings of this study would be difficult to generalize
to HK population in general. Besides, subjects were
voluntarily enrolled in the program; subjects may have
a higher awareness on their health with less behavioural
risk factors.

Conclusion

Higher prevalence in CVD risk factors was noted
in our subject cohort who had low risk perception.
Cardiac health promotion program, with empowerment
and exercise workshop, could improve physical fitness,
lipid profile, blood pressure, self efficacy. Health

promotion policies, strategies and cross-sector
collaboration are essential for the success in health
promotion.

References

1. Capewell S, Ford ES, Croft JB, et al. Cardiovascular risk factor
trends and potential for reducing coronary heart disease
mortality in the United States of America. Bull World Health
Organ 2010;88:120-30. Epub 2009 Dec 8.

2. Centre for Health Protection. Heart diseases; 2009. Available
at: http://www.chp.gov.hk/en/content/9/25/57.html. Accessed
17 October 2010.

3. Department of Health. Behavioral risk factor survey; April 2009.
Available at: http://www.chp.gov.hk/files/pdf/brfs_april_
2009_eng.pdf. Accessed 17 October 2010.

4. Increasing salt intake predisposes Hong Kong people to
hypertension and its complications. Chinese University of Hong
Kong, 2005. Press Release on 11 May 2005.

5. Department of Health; 2007. Heart Health Survey 2004/2005.
Available at: http://www.chp.gov.hk/files/pdf/Heart_Health_
Survey_en_20071109.pdf. Accessed 17 October 2010.

6. Lai T. Contemporary food habits of the Hong Kong Chinese
and their implications for health and wellbeing of the individual
and family. J HEIA 2002;9:28-36.

7. Leisure and Cultural Services Department, 2000. Healthy
Exercise for All Campaign. Available at: http://www.lcsd.gov.
hk/healthy/en/index.php. Accessed 1 June 2010.

8. Leisure and Cultural Services Department, 2000. My Exercise
Diary. Available at: http://www.lcsd.gov.hk/healthy/diary/en/
index.php. Accessed 1 June 2010.

9. Leisure and Cultural Services Department; 2000. Exercise
Prescription Promote Health. http://exerciserx.cheu.gov.hk.
Accessed 1 June 2010.

10. Leisure and Cultural Services Department, 2000. Stair Climbing
to Health. Available at: http://stairclimbing.cheu.gov.hk.
Accessed 1 June 2010.

11. Department of Health, HKSAR, 2004. An evaluation study on the
pilot program of stair climbing promotion in public housing estates
03-04. http://www.chp.gov.hk/files/pdf/pdpreport_en_20050530.
pdf. Accessed 31 January 2012.

12. Heidrich SM. Health promotion in old age. Annu Rev Nurs
Res 1998;16:173-95.

13. Fower SB. Health promotion in chronically ill older adults.
J Neurosci Nurs 1997;29:39-43.

14. Tones K, Tilford S. Health education: effectiveness, efficiency
and equity. London: Chapman Hall, 1994.

15. Eves FF, Masters RSW and McManus AM. Effects of point-
of-choice stair climbing interventions in Hong Kong. Hong
Kong Med J;2008:14(Suppl 5:S36-9).

16. Centre for Disease Control and Prevention. Physical activity
and good nutrition. Essential elements to prevent chronic
diseases and obesity, 2008. http://www.cdc.gov/nccdphp/
publications/aag/pdf/dnpa.pdf. Accessed 31 January 2012.

17. Department of Health. Promoting health in Hong Kong: A



EFFECT OF CARDIAC HEALTH PROMOTION PROGRAM

April 2012 J HK Coll Cardiol, Vol 2030

strategic framework for prevention and control of non-
communicable diseases; 2010. Available at: http://www.dh.gov.
hk/english/pub_rec/pub_rec_ar/pub_rec_ncd.html. Accessed 17
October 2010.

18. Rejeski WJ, Brawley LR, Ambrosius WT, et al. Older adults
with chronic disease: the benefits of group mediated counseling
in the promotion of physically active lifestyles. Health Psychol
2003;22:414-23.

19. Aujoulat I, d'Hoore W, Deccache A. Patient empowerment in
theory and practice: Polysemy or cacophony? Patient Educ
Couns 2007;66:13-20.

20. Schwarzer R. Self efficacy: Thought control in Action.
Hemisphere: Washington DC, 1992.

21. Giannuzzi P, Saner H, Bjornstad H, et al. Secondary prevention
through cardiac rehabilitation: position paper of the Working
Group on Cardiac Rehabilitation and Exercise Physiology
of the European Society of Cardiology. Eur Heart J 2003;
24:1273-8.

22. Cohen J. Statistical power analysis for the behavioral sciences.
Hillsdale, NJ: Lawrence Erlbaum Associates, 1998.

23. American College of Sports Medicine (ACSM)'s. ACSM's
guidelines for exercise testing and prescription. Philadelphia:
Wolters Kluwer and Lippincott Williams & Wilkins, 2010.

24. Borg G. Borg's perceived exertion and pain scales. Champaign,
IL: Human Kinetics, 1998.

25. Chobanian AV, Bakris GL, Black HR, et al; Joint National
Committee on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure. National Heart, Lung, and Blood
Institute; National High Blood Pressure Education Program
Coordinating Committee. Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure. Hypertension 2003;42:1206-52.

26. Meriwether RA, McMahon PM, Islam N, et al. Physical activity
assessment: validation of a clinical assessment tool. Am J Prev
Med 2006;31:484-91.

27. Haskell WL, Lee IM, Pate RR, et al; American College of Sports
Medicine; American Heart Association. Physical activity and
public health: updated recommendation for adults from the
American College of Sports Medicine and the American Heart
Association. Circulation 2007;116:1081-93.

28. Mairead LH, Owen SV, Froman RD. Instrument development:

cardiac diet and exercise self-efficacy. Nurs Res 1992;41:347-51.
29. D'Agostino RB, Vasan RS, Pencina MJ, et al. General

cardiovascular risk profile for use in primary care: the
Framingham Heart Study. Circulation 2008;117:743-53.

30. Cheung BM, Wat NM, Man YB, et al. Relationship between
the metabolic syndrome and the development of hypertension
in the Hong Kong Cardiovascular Risk Factor Prevalence Study-
2 (CRISPS2). Am J Hypertens 2008;21:17-22.

31. Centre of Health Protection (CHP). Heart Disease – Non
communicable disease and risk factors. Centre of Health
Protection, Department of Health, The Government of the Hong
Kong Special Administrative Region, 2010. http://www.chp.
gov.hk/en/content/9/25/57.html. Accessed 31 January 2012.

32. Arrigo I, Brunner-LaRocca H, Lefkovits M, et al. Comparative
outcome one year after formal cardiac rehabilitation: the effects
of a randomized intervention to improve exercise adherence.
Eur J Cardiovasc Prev Rehabil 2008;15:306-11.

33. Weltman NY, Saliba SA, Barrett EJ, et al . The use of exercise
in the management of type 1 and type 2 diabetes. Clin Sports
Med 2009;28:423-39.

34. Pescatello LS, Franklin BA, Fagard R, et al; American College
of Sports Medicine position stand. Exercise and hypertension.
Med Sci Sports Exerc 2004;36:533-53.

35. Shabbir B, Karish AM, Nazir A, et al . Coronary artery disease
in elderly patients. Biomedica 2004;20:36-9.

36. Zhang L, Connelly JJ, Peppel K, Brian L, et al. Aging-related
atherosclerosis is exacerbated by arterial expression of tumor
necrosis factor receptor-1: evidence from mouse models and
human association studies. Hum Mol Genet 2010;19:2754-66.

37. Asia Pacific Cohort Studies Collaboration, Barzi F, Patel A, et
al. Cardiovascular risk prediction tools for populations in Asia.
J Epidemiol Community Health 2007;61:115-21.

38. Liau SY, Mohamed Izham MI, Hassali MA, et al. A literature
review of the cardiovascular risk-assessment tools: applicability
among Asian population. Heart Asia 2010;2:15-8.

39. Lloyd-Jones DM. Cardiovascular risk prediction: basic
concepts, current status, and future directions. Circulation 2010;
121:1768-77.

40. Everett B, Salamonson Y, Davidson PM. Bandura's exercise
self-efficacy scale: validation in an Australian cardiac
rehabilitation setting. Int J Nurs Stud 2009;46:824-9.


