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Ⅰ. Introduction

Lifestyle behaviors such as physical inactivity 
and unhealthy eating contribute significantly to 
cardiovascular disease (CVD), which is the leading 
cause of premature death in many countries (Jones 
et al., 2007; Korea National Statistical Office, 2006; 
Labarthe, 1998). Overweightness has been one of 
the independent risk factors for stroke and CVD, 
both at population and individual levels. Given the 
increasing trends of obesity and other chronic 
diseases during the last 10 years, there have been 
extensive efforts to promote health behaviors to 
decrease modifiable risks for CVD and to encourage 
the population to adopt healthy dietary habits and 
increase their physical activity (Flynn et al., 2006; 
Zhou et al., 2002).

CVD occurs at middle age but atherosclerosis, 
which is a cause of CVD, begins in childhood 
(Luepker, 1994). Study of the patho-biological 
determinants of atherosclerosis in the Youth and the 
Bogalusa Heart study showed the relationship of 
early atherosclerosis to modifiable cardiovascular 

risk factors, including body mass index, high level 
of low density lipoprotein, total cholesterol and 
triglyceride, low level of high density lipoprotein, 
and hypertension (Berenson et al., 1998; Strong et 
al., 1999). Also, Berenson et al. (1998) reported that 
children and young adults with multiple CVD risk 
factors had more severe atherosclerosis lesions than 
those with non CVD risk factors. The Bogalusa 
heart study also reported that these risk factors begin 
in childhood and persist into adulthood; therefore, 
children with multiple risk factors have a high 
possibility of occurrence of CVD in adulthood 
(Berenson, 2002).

During childhood and adolescence, habits 
emerge that influence and reinforce physical 
activity, eating, and tobacco-use behaviors. These 
health behaviors can affect the development of 
cardiovascular disease, cancer, and diabetes, which 
are now the major causes of premature death and 
disability (World Health Organization, 2002). Public 
health professionals are interested in school-based 
health promotion programs that can provide a 
foundation for lifelong healthy behaviors and 
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thereby significantly reduce the burden of 
preventable chronic disease for both individuals and 
society (Melnyk et al., 2007, Rizzo et al., 2007). 
These findings indicate that children do have 
potential risk factors for future CVD and suggest 
that early interventions for preventing CVD in 
childhood are needed. Therefore, health education 
and health promotion are important for the 
prevention of CVD in children.

As researchers have become more aware of the 
importance of prevention of behaviors which lead to 
CVD in childhood, many intervention studies for 
cardiovascular health have been conducted. Studies 
have targeted modifiable cardiovascular risk factors, 
including dyslipidemia, low physical fitness, 
hypertension, high fat food intake, physical 
inactivity, and obesity, and have aimed at changing 
health behaviors related to cardiovascular health 
(Edmunson et al., 1996; Harrell et al., 1996; Harrell 
et al., 1998). A school-based intervention, the 
Cardiovascular Health in Children Study (CHIC) 
showed that children in the intervention group had 
lower total cholesterol, more heart health 
knowledge, and higher physical activity than those 
in the control group (Harrell et al., 1996). The Child 
and Adolescent Trial for Cardiovascular Health 
(CATCH), designed to test the intervention effect of 
health behaviors for preventing CVD in elementary 
school children, reported that intervention in schools 
led to a greater increase in the intensity of physical 
activity and a greater reduction in energy intake 
from fat than in the control schools (Luepker et al., 
1998; Nader et al., 1999).

However, it is essential that health interventions 
for children be guided by theoretical perspectives 
that consider the child's social context. Schools have 
been identified as ideal environments for the 
initiation of healthy lifestyle education for youth 

(Vieno et al., 2007). Studies on health related 
behaviors have already used Social Cognitive 
Theory (SCT) as a theoretical framework 
(Edmunson et al., 1996; Milligan et al., 1997; Rutter 
and Quine, 2002; Winters et al., 2003). SCT 
proposes that behaviors are an outcome of the 
constant interaction of environment and person 
(Bandura, 1997) and explains the behavior 
mechanism, which is how information and 
psychosocial factors related to behavior influence 
health behaviors or actions (Bandura, 2004). 
Self-efficacy, as the integrated view of a person's 
perceived ability, is a cognition factor in SCT, 
including a variety of perceptions of facilities and 
obstacles to control health behaviors among people 
of varying health status, age, and ethnicity (Bandura, 
1997; Norman et al., 2000). However, self-efficacy 
is a key construct in understanding and modifying 
health behaviors, but it may vary with the specific 
health behavior outcomes in question (Jones et al., 
2007; Zebracki and Drotar, 2004).

Some programs to change health behaviors 
related to CVD have been underpinned by SCT 
(Bandura, 1997; Edmunson et al., 1996; Rimal, 
2001). The CATCH study reported the intervention 
effects on self-efficacy and health knowledge 
(Edmunson et al., 1996). In a study of an 
after-school nutrition intervention, Rinderknecht and 
Smith (2004) found that dietary efficacy improved 
after the intervention.

Norton et al. (2003) pointed out the effect of 
parental influence on the prevention of CVD in 
children. The fact that parents play a key role in 
establishing health behaviors in childhood was 
reported by a study of perceived parental monitoring 
and health risk factors (Li et al., 2000). In the 
CATCH study (Nader et al., 1999), they reported 
that the degree of family participation during the 
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intervention study influenced children's attitudes, 
knowledge, and beliefs on cardiovascular health. 
Golan et al. (1999) reported parents' role as 
modeling health behavior for the treatment of child 
obesity. Also, Glowinska et al. (2002) reported that 
children with a family history of CVD have more 
CVD risk factors than children without a family 
history of CVD. These findings support the 
importance of family influence on child 
cardiovascular health and suggest the need to 
implement family participation in school-based 
intervention.

Thus, this study was designed using social 
cognitive theory and conducted to identify the 
intervention effect on health efficacy and health 
knowledge for the promotion of cardiovascular 
health in children.

Ⅱ. Methods

1. Design

This study was a school-based repeated measure 
study of a sample of 5th grade healthy children at 
an elementary school in a suburban city in Korea. 
It was an eight-week, school-based intervention 
designed to improve health efficacy and health 
knowledge about cardiovascular health promotion in 
school-aged children. The intervention consisted of 
a school-based curriculum and parental involvement 
in an educational program. The school-based 
intervention focused on four domains of health 
education: promoting cardiovascular health, 
promoting the health knowledge of the 
cardiovascular system and function, promoting 
physical activity and healthy eating, and preventing 
smoking. The parent intervention consisted of four 

weekly newsletters aimed for adult readers that had 
the same contents as the curriculum. Newsletters 
were sent to parents with the students' homework to 
make parents aware of the program and to help them 
do homework with their children regarding the 
cardiovascular health program contents. The 
curriculum intervention was conducted one hour per 
week for 4 weeks in own their classroom as regular 
class and the parent intervention once a week for 4 
weeks in their own home as homework after 
completion of the curriculum class intervention.

2. Participants

The participants were 5th graders in one 
elementary school that was randomly selected in a 
suburban area. The data were collected from March 
to July 2004 in one elementary school. The total 
number of participants was 225 but only 219 were 
included the final analysis. These Six participants 
were excluded because of missing data due to 
discontinuation. Of the 219 participants who 
completed questionnaires, 51.6% were boys, and 
48.4% girls. The mean age was 11 years old. The 
majority of the parents of the participants were 
highly educated. In economic status, 81% were over 
middle class. In 53.5%, at least one family member 
was a smoker. The demographic characteristics are 
presented in Table 1.

3. Procedure

After submitting a study proposal to the 
Education Board of the City and the school 
administration committee, permission and consents 
for this study were obtained before the spring 
semester began. The children and their parents 
received written information about the purpose and 
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the content of the study. Written informed consent 
was obtained from one of the parents for all the 

participants.

Variable n %
Gender (N=219)
  Boy 113 51.6
  Girl 106 48.4
The level of father's education (N=187)
  Middle  13  6.91
  High  98 52.13
  College  77 40.96
The level of mother's education (N=188)
  Middle  13  6.95
  High 124 66.31
  College  50 26.74
Perceived economic status (N=200)
  Very good  54 27.00
  good 141 70.50
  Poor   5  2.50
*Family income (N=186)
  Low  34 18.28
  Middle 119 63.98
  High  33 17.74
Family history of CVD (N=202)
  Yes  20  9.90
  No 182 90.10
Smoker in family (N=202)
  Yes 108 53.47
  No  94 46.53

* Income (U.S. dollar per year); Low (≤12,000$), Middle (12,000$ > and 36,000$ ≤), High (36,000>) 
§ 1,000 won per 1 dollar

Table 1. The demographic characteristics of participants

4. Data collection

Participants were assessed at three time points, 
baseline (pre-intervention as the first test: labeled as 
T1), the second test (T2) after the curriculum 
intervention, and the third test (T3) after the entire 
intervention, following the curriculum and the 
parent intervention (see Figure 1). 

5. Intervention

The conceptual framework for the intervention 
assumes a causal model in which psychosocial risk 
factors influence behavioral risk factors (dietary, 
physical activity, and smoking), which influence 
physiological risk factors resulting in that finally 
determine the morbidity and mortality of 
cardiovascular disease. In this model, psychosocial 
risk factors were the most proximal targets for 
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change by the intervention. The first step of the 
process included identification of the behaviors we 
wanted the children to adopt, specifically, reduced 

fat and sodium intake, to increase participation in 
moderate to vigorous physical activity, and to resist 
the initiation of smoking.

Data collection
   Time 1                                 Time 2                                 Time 3

Intervention                                                           

Curriculum Classroom Intervention
(4 weeks)

Parent Intervention
(4 weeks)

Session content
1. Promoting health knowledge of cardiovascular 

system and function
2. Promoting physical activity for cardiovascular health
3. Promoting healthy diet for cardiovascular health
4. Prevention smoking for cardiovascular health

Session content
For parent:
1. Cardiovascular system and function
2. Physical activity for cardiovascular health
3. Healthy diet for cardiovascular health
4. Stop smoking for cardiovascular health

Session process
- 45 minutes classroom activity weekly
- Handbook, video-taped information, role playing, 

group works

Session process
- Newsletter
- Assignments were given to the children to be 

performed with parents

Figure 1. Overview of data collection procedure and intervention. Baseline (Time 1), beginning 

of the study; Time 2, after curriculum classroom intervention; Time 3, after parent intervention.

Intervention was designed for achieving high 
levels of health efficacy for health related behaviors 
in order to decrease their risk of cardiovascular 
disease and to specifically target self-efficacy for 
cardiovascular health promoting behaviors among 
children. Self-efficacy is especially critical to the 
initiation of skill acquisition. Efficacy activated 
processes include cognitive, motivational, affective 
and selection processes. The curriculum was 
designed to increase self-efficacy and selected 
efficacy-activated processes during skill acquisition. 
The interventions included a series of skill-based 
classroom curriculum and home-based activities. 

The school-based intervention based on social 
cognitive theory in this study for eight-weeks 
consisted of four sessions of 45-minute classroom 

activity weekly for children and four sessions for 
their parents following classroom education. This 
curriculum was developed and applied by a research 
team of clinical nurse specialists, experts in health 
education and a doctoral student of nursing science. 
The cardiovascular health promoting intervention for 
children focuses on changing the behavior of 
elementary school children, both in and out of 
school. All sessions in the classrooms had 
instructors use prepared, age-appropriate handbooks 
and interactive curriculum, such as videotaped 
information, role playing, and group work.

Children in regular classes practiced new skills 
designed to improve their physical activity, healthy 
eating, and health behaviors. After four weeks of 
classroom sessions, reading materials and quiz 
sheets were given for the parents to do with their 
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children. The purpose of these assignments were to 
inform parents of what their children learned how 
they can help them to have a healthy lifestyle by 
doing assignments together. 

6. The scales

Health knowledge and health efficacy were 
measured to identify the intervention effects. 
Perceived parental monitoring was measured to 
explore the effect of parental influence on health 
knowledge and health efficacy. Health efficacy, 
health knowledge, and perceived parental monitoring 
were assessed at three time points.

Health knowledge. Health knowledge as an 
outcome variable was developed for this study based 
on the intervention contents. This scale had 4 
categories with a total of 12 items: the function of 
the heart and circulation, exercise, healthy diet, 
smoking, and CVD. A sum score was used for 
analysis. A higher score reflects greater knowledge 
related to cardiovascular health and health 
behaviors.

Health efficacy. Health efficacy was measured 
using the School Health Efficacy Questionnaire 
(SHEQ) (Froman & Owen, 1991; Froman & Owen, 
1999). This scale was originally developed for 
adolescents. Thus, 6 items were deleted because 
they were considered inappropriate for elementary 
school children. The instrument used contained 2 
subscales: physical and mental health efficacy. 
Physical health efficacy (17 items) examined 
healthy eating habits, hygiene, alcohol use, optimal 
weight maintenance, and regular exercise, while 
mental health efficacy (17 items) included anxiety, 
peer relationships, happiness, social activity, and 
health beliefs. In this study Cronbach's alpha was 
.79 in physical health efficacy and .87 in mental 

health efficacy.
Perceived parental monitoring. Perceived 

parental monitoring (PPM) was modified from the 
Parental Monitoring Assessment (Small & Kerns, 
1993) and the Parental Monitoring scale (Li et al., 
2000). In this study, PPM focused on the child's 
perception of their parents' knowledge of where they 
are, with whom they are, what they do after school, 
and so on. DiClemente et al. (2001) suggest that 
children's perception of parent monitoring is more 
influential than the parent report of what the parent 
doing monitored their children for protecting factors 
of health risk behavior. This scale consisted of 10 
items and the mean score was used for analysis. 
Cronbach's alpha was .85 in this study.

7. Ethical considerations

Beforehand, a consent form with information 
about the aims of the study was sent to the 
participants' parents. Before the subjects answered 
the questionnaire, the teacher assured them that 
confidentiality and anonymity would be rigorously 
maintained. To encourage the subjects to participate 
in the research, the researchers provided T-shirts 
printed with the logo of the research as gifts.

8. Data analysis

The repeated- measure ANOVA was conducted 
to determine whether the health efficacy and health 
knowledge varied over time to simultaneously 
identify the intervention effect at the second test 
(T2) and the third test (T3). A generalized 
estimating equation (GEE) analysis of repeated 
measures regression was used to assess the 
time-related intervention effect before and after 
intervention (Twisk, 2003). It tests whether perceived 
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parental monitoring was a significant predictor of 
knowledge and health efficacy . The baseline value 
was controlled as a fixed covariate in these models.

Ⅲ. Results

Summary of health efficacy, health knowledge 
and perceived monitoring at each time point are 
presented in Table 2. Figure 2 and 3 present the 
results for health efficacy and knowledge related 
behavior for cardiovascular health. The intervention 
effect was sure and these effects were sustained at 
relatively high during maintenance period. In detail, 
health efficacy was more sharply to increase from 
baseline or the first test (T1) to the third test (T3). 
However, the health knowledge was more notably 
to increase from baseline (T1) to the second test 
(T2), and likely to decrease from T2 to T3. In fact, 
the perceived parental monitoring was relatively 
stable over time.

1. Health efficacy

1) Mental health efficacy

Mental health efficacy significantly increased 
during intervention (F = 32.88, P < 0.0001) (Figure 
2.) The mean of mental health efficacy improved 
from 3.44 at T1 to 3.56 at T2 in Table 2 (t = - 3.74, 
p = 0.0002), and the difference between mental 
health efficacy at T1 and T3 was significant (t = 
-7.84, p < 0.0001). Also, mental health efficacy at 

T3 was higher than at T2 (t =- 5.25, p < 0.0001).

2) Physical health efficacy

Physical health efficacy also increased 
significantly during intervention (F = 50.51, p < 
0.0001) (Figure 2). Post hoc analysis found that, 
compared to physical health efficacy at each time 
point, physical health efficacy at T2 was higher than 
that at T1 (t = -8.30, p < 0.0001) and T3 (t = -9.61, 
p < 0.0001). In contrast, the difference in physical 
health efficacy between T2 and T3 was not 
statistically significant (t = -.59, p = 0.5530).

3) Health knowledge

Health knowledge improved significantly from 
T1 to T2 (F = 0.63, p =0.5341) (Figure 3). Health 
knowledge at T2 (t = -4.47, p < 0.0001) and T3 (t 
= -2.10, p = 0.0365) was higher than at T1, and the 
difference in health knowledge between T1 and T2 
was statistically significant (t = 2.64, p = 0.0089). 
Health knowledge increased significantly after 
curriculum intervention but relatively declined after 
parent intervention, even though overall knowledge 
mainly increased from the baseline.

4) Perceived parental monitoring

Perceived parental monitoring did not changed 
during intervention (F = 10.23, p < 0.0001) (Table 
2). Although perceived parental monitoring was 
likely to increase during intervention, the significant 
change did not showed statistically. 
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Mean (SD) Range F p
Mental health efficacy 1-5 32.88 < 0.0001
  Time 1 3.44 (0.53)

T1<T2<T3  Time 2 3.56 (0.51)
  Time 3 3.69 (0.56)
Physical health efficacy 1-5 50.51 < 0.0001
  Time 1 3.69 (0.52)

T1<T2≒T3  Time 2 3.97 (0.53)
  Time 3 3.98 (0.52)
Health knowledge 0-12 10.23 < 0.0001
  Time 1 8.44 (1.85)

T1<T2>T3  Time 2 9.07 (1.68)
  Time 3 8.74 (1.60)
Perceived parent monitoring 1-5 0.63 0.5341
  Time 1 3.79 (0.72)

T1≒T2≒T3  Time 2 3.77 (0.66)
  Time 3 3.81 (0.66)

Time 1: baseline or the first test
Time 2: the second test (after curriculum intervention)
Time 3: the third test (after curriculum and parent intervention)

Table 2. Means and standard deviations (SDs) for the variables designated in time 
(N=219)

Time 1: baseline or the first test
Time 2: the second test (after curriculum intervention)
Time 3: the third test (after curriculum and parent intervention)

Figure 2. Effects of intervention on mental and 

physical health efficacy related behavior for 

cardiovascular health over time

Time 1: baseline or the firtst test
Time 2: the second test (after curriculum intervention)
Time 3: the third test (after curriculum and parent intervention)

Figure 3. Effects of intervention on health 

knowledge related behavior for 

cardiovascular health over time

2. Effect of perceived parental monitoring 
on health efficacy and knowledge

Based on results from the GEE analysis of 

repeated measure regression, the perceived parental 
monitoring (β = 0.2890, p < 0.0001) was a significant 
predictor of physical health efficacy. In addition, the 
physical health efficacy after the intervention was 
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affected by physical health efficacy before the 
intervention (β = 0.5196, p < 0.0001). However, the 
perceived parental monitoring before the 
intervention did not have a significant effect on 
mental health efficacy (β = -0.06284, p = 0.2242) 
(Table 3).

Perceived parental monitoring (β = 0.2342, p < 
0.0001) was a significant predictor of mental health 
efficacy, and mental health efficacy after the 
intervention was affected by mental health efficacy 
before the intervention (β = 0.5245, p < 0.0001). 

However, perceived parental monitoring before the 
intervention did not have a significant effect on 
mental health efficacy (β = 0.0521, p = 0.3439).

Perceived parental monitoring did not have an 
effect on health knowledge (β = -0.15927, p = 
0.4251), but health knowledge before the 
intervention (β = 0.2494, p < 0.0001) and perceived 
parental monitoring before the intervention (β = 
0.56041, p = 0.0020) had a significant impact on 
health knowledge after the intervention.

Dependent variable
Parameter β z p

Mental health efficacy*

  Intercept  1.1733  5.15 <.0001
  Perceived parental monitoring  0.2342  4.23 <.0001
  Mental health efficacy at T1  0.5245 10.55 <.0001
  Perceived parental monitoring at T1  0.0521  0.95 0.3439
  Time -0.1063 -4.06 <.0001
Physical health efficacy*

  Intercept  1.3885  5.38 <.0001
  Perceived parental monitoring  0.2890  5.51 <.0001
  Physical health efficacy at T1  0.5196  7.73 <.0001
  Perceived parental monitoring at T1 -0.0628 -1.22 0.2242
  Time -0.0064 -0.23 0.8216
Health knowledge*

  Intercept  4.1366  3.98 <.0001
  Perceived parental monitoring -0.1592 -0.80 0.4251
  Health knowledge at T1  0.2494  5.10 <.0001
  Perceived parental monitoring at T1  0.5604  3.09 0.0020
  Time  0.3953  2.75 0.0059

T 1: baseline(before intervention)
* Multiple logistic regression model was adjusted for gender, perceived economic status, education level of respondent parent, 

smoker in family, and family history of CVD.

Table 3. The effect of perceived parental monitoring on mental health efficacy, physical health 
efficacy and health knowledge over time

Ⅳ. Discussion

This study was designed to promote health 
behaviors related to cardiovascular health promotion 

in childhood for healthy lifestyle. The rationale is 
that the 5th graders, aged 11～12 years old children, 
is a transition period from childhood to adolescence, 
and this childhood period is easier than adolescence 
to establish health promotion behaviors, including 
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physical activity, eating habits and prevention of 
smoking before risky habits are formed in early 
childhood. Therefore, an eight week school-based 
intervention was conducted to increase health 
efficacy and health knowledge for promoting 
cardiovascular health through change of risk health 
behaviors. The program provided motivation to 
change and perform health behaviors. The findings 
showed that the intervention had a significant and 
positive influence on health efficacy and health 
knowledge for promoting cardiovascular health in 
children.

Psychosocial factors such as efficacy need to be 
maintained over time, and the relationship between 
self-efficacy and behavior change is circular 
(Bandura, 1997; Rimal, 2001). Therefore, it is 
important to increase efficacy for changing behavior 
in children to prevent risk behaviors and promote 
healthy habits. Self-efficacy plays a key role in 
performing health behavior as a predictor factor 
within SCT (Bandura, 1997). In fact, in a study of 
the mediation effect on self-efficacy of a 
school-based physical activity intervention, 
Dishman et al. (2004) reported that baseline 
self-efficacy had an impact on physical activity 
before intervention, and intervention had a 
mediating effect on physical activity after 
intervention through self-efficacy. Therefore, this 
study evaluated health efficacy as an outcome 
variable on intervention for changing behaviors. The 
result, consistent with other studies based on the 
SCT, affirms that the school-based health 
intervention has a significant impact on health 
efficacy (physical and mental) (Edmunson et al., 
1996; Bandura, 1997; Norman et al., 2000; Frenn et 
al., 2003; Wu & Jwo, 2005). 

DiClemente et al. (2001) reported that perceived 
parental monitoring was associated with child risk 

health behavior such as substance abuse. They 
suggested that perceived parental monitoring could 
be an indirect indicator of the parent-child 
relationship or reflect parent involvement and 
concern for their children. As a result, high 
perceived parental monitoring was more likely to 
increase physical health efficacy as an antecedent 
factor for changing health behaviors. This can be 
understood in terms of previous research 
(DiClemente et al., 2001). Positive self-perception 
and supportive relationships have been identified as 
resources that promote successful adaptation in 
youth (Vieno et al., 2007). The result of the 
relationship between perceived parental monitoring 
and health efficacy suggests that further study that 
aims at changing or modifying health behavior 
should be focused on a conceptual framework of 
behavior change by health education with social 
support including parent monitoring.

According to Bandura (2004), to obtain a goal 
in children who have high preexisting health 
efficacy is easier to achieve than in children with 
low preexisting health efficacy. In other words, low 
health efficacy can be an obstacle to performing 
positive health behavior. Also, Klein-Hessling et al. 
(2005) reported that efficacy did not have an impact 
on negative health behaviors but did on positive 
health behaviors in elementary school children. 
They suggested that intervention in health behavior 
would be better to begin in elementary school 
children and should include health efficacy. That is, 
efficacy plays a protective role in health behavior 
and is an important factor to encourage positive 
behavior in children. This finding shows that target 
intervention could be effective in specific health 
efficacy.

Results show that the perceived parental 
monitoring during intervention does have an impact 
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on the health efficacy, but the one before 
intervention does not. According to Nash et al. 
(2005), perceived parental monitoring was indirectly 
or directly associated with health behavior and had 
an influence on self-efficacy. This finding suggests 
that perceived parental monitoring was an 
antecedent factor for performing health behavior, 
and programs that facilitate parent involvement 
should be included in intervention for school-aged 
children to improve health behavior and health 
efficacy. The effect of perceived parental monitoring 
on health efficacy indicates that school-based 
interventions should be designed and interplay 
within theory that posits that the child is in the 
center of multiple, interrelated levels of a social 
system (Bronfenbrenner, 1979).

The result of this study showing the relationship 
between perceived parental monitoring and health 
knowledge supports other studies that also report 
that parenting has a crucial impact on knowledge in 
children (Macaulay et al., 2005). And the results are 
consistent with the notion of SCT that knowledge 
plays a key role to encourage health behavior and 
is usually used as an indicator of the intervention 
effect. Also, our findings from the perceived 
parental monitoring before intervention indicate that 
the family environment can be a resiliency factor in 
terms of health behavior. The CATCH and CHIC 
studies emphasized family environment for 
cardiovascular health and conducted a family-based 
intervention. They explained the importance of 
parent supervision of the health behavior of the 
child among the family environment . However, 
they did not report the effect of parent supervision. 
However, this study showed that parental 
monitoring was an important factor in health 
efficacy. To be most effective, parental monitoring 
should be appropriate to the child's age and 

particular risk factors. Health care providers in 
school settings and the community should involve 
parents in programs that develop and assist 
successful parental monitoring strategies and 
perform programs for improving child health.

Knowledge suggested the fundamental factors 
for yielding the motivation to change behaviors (Ma 
et al., 2005). Knowledge about the health contribute 
to the attitude or belief formation toward the health. 
And then this attitude or belief may drive to change 
the health risk behaviors. Therefore, the delivery of 
health information is very important, and the 
delivery process for children is doing within school 
setting usually. In this study, the effect of 
knowledge on intervention was temporary. This 
result suggest the development of education skill or 
method to effectively deliver the health information 
for children. This study made an effort to induce the 
participant of children within class and to bring on 
the interesting using handbook, video-taped 
information, role playing, and group works. 
However, the education effect was not to long. This 
result suggest the variant content of health 
information, the variant tool for the children to 
induce the motivation of behavior change, the 
booster education to maintain the health behaviors.

School settings provide an opportunity to carry 
out educational programs in stable and established 
settings (Hayman et al., 2004). School-based 
intervention can change the school health 
environment (Bandura, 2004). The change in school 
health environment facilitates the ability of children 
to perform health behaviors and reduces 
impediments to access health services within 
schools. Although this study did not assess change 
in the school health environment, we can reasonably 
expect that awareness of cardiovascular health was 
heightened through this study.
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The findings of this study provide evidence that 
health efficacy based on a social cognitive 
theoretical framework applied to school-based 
intervention can improve cardiovascular health 
promoting behaviors and prevent future cardiovascular 
disease. In addition, perceived parental monitoring, 
a critical factor for child health and development, 
was confirmed as a mediating effect on health 
efficacy and health knowledge related to promoting 
a healthy lifestyle for cardiovascular health 
promotion and prevention. Further studies should 
incorporate a family intervention design with 
parental monitoring 

The benefits of this intervention are as follows: (1) 
although this intervention was focused on 
cardiovascular health, the intervention improved health 
behaviors consisting of confidence in general health 
behaviors including a healthy diet, physical activity, 
and a positive attitude toward health behaviors; (2) it 
can be easier to induce family concern because 
school-based intervention can create a school climate 
to encourage positive health behaviors.

The study have some limitations. As a sample 
consisted of only one single elementary school in a 
suburban city, the findings should be took into 
account in generalization. This study with only one 
intervention group could not identified other social 
contextual factors, which influenced on health 
behaviors. Other limitation of this study is that 
change of health behaviors was not evaluated 
directly, and then the mediating factors was 
evaluated such as heath self efficacy, knowledge, 
and parental influence, instead of health behaviors. 
The last one is relatively short intervention period 
to yield the behaviors change, and the follow-up test 
wasn't. Therefore, the validity of the result in this 
study may affected by other confounding factors.

Ⅴ. Conclusion

The findings support a school-based 
cardiovascular health promotion intervention as 
effective in improving health efficacy and health 
knowledge. Based on a theoretical framework and 
prevention strategies for a healthy lifestyle, this 
study shows an evidence for school-based health 
promotion intervention in children. In addition, 
parental influence on child health behavior is 
significant. It supports parental monitoring is a 
determining factor to reduce risk behaviors in 
childhood. Parental influence should also be 
considered to maintain improved health efficacy and 
health knowledge by cognition process in the 
intervention of school-aged children. Health 
promotion programs for children should be planned 
and implemented within a partnership with family, 
school, and community as proximal environment for 
children. It is essential that health promoting 
intervention be guided by a social ecological model 
that considers the child's social context. Moreover, 
school is identified as an ideal environment for the 
initiation of a healthy lifestyle education for 
children.

Further studies should elicit active parent 
involvement for intervention and develop a strategy 
for active participation in cardiovascular health 
promotion. We would recommend the use of a 
longitudinal design including comprehensive school- 
based intervention to promote cardiovascular health 
in children.
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ABSTRACT

Objectives: This study was conducted to identify the intervention effects on health efficacy and health 
knowledge related to health behaviors for improving cardiovascular health in elementary school children. 

Methods: A repeated measure, pre-post-test design was used to identify the intervention effect on health 
efficacy and health knowledge among 5th grade school children. Intervention consisted of a curriculum 
classroom intervention and parent intervention. Health efficacy, health knowledge, and perceived parental 
monitoring were measured for testing intervention effect. A sample of 219 participants completed a baseline 
pre-test and two tests during intervnetion and after intervention from March to July 2004.

Results: Mental health efficacy improved significantly from baseline test to the test after intervention 
(F = 32.88, p < 0.0001). Physical health efficacy also significantly increased during intervention (F = 50.51, 
p < 0.0001), but did not significantly change after parent intervention. Health knowledge increased 
significantly from baseline test to the test after education (F =10.23, p < 0.0001), but decreased after parent 
intervention. Perceived parental monitoring had a significant impact on mental health efficacy and physical 
health efficacy. 

Conclusion: The findings support school-based cardiovascular health promotion intervention as effective 
in improving health efficacy and health knowledge. Parental influence should also be considered to maintain 
improved health efficacy and health knowledge by thinking process in the intervention for elementary school 
children.

Key Words: Health knowledge, Health promotion, School children, Health efficacy, Parents, Cardiovascular disease
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<국문 초록>

초등학생 대상의 건강 효능감과 지식을 중심으로 한 

심혈관 건강증진 중재 효과 

목적: 본 연구는 학령기 아동 대상의 건강 효능감과 지식을 중심으로 한 심혈관 건강증진 중재 효과를 확인하기 

위해 수행되었다. 
방법: 본 연구는 반복측정 설계를 적용한 단일군 사전사후 연구 설계로 219명의 초등학생들 대상으로 하고 

있다. 심혈관 건강증진 중재는 학교 수업을 기반으로 하는 주1회, 4주 교육으로 구성된 1차 중재와 부모에게 

1차 중재 내용을 가정통신문의 형태로 전달하여 학생들의 건강 생활습관 유지에 있어서 부모의 역할을 강조하는 

2차 중재로 구성되어 있다. 건강 효능감, 지식, 아동이 지각하는 부모의 모니터링에 대해 중재 전 기초 조사를 

실시하고, 1차 중재 및 2차 중재 후 각각 실시하였다. 
결과: 정신 건강 자아 효능감은 조사 시점에 따라 유의하게 증가하였다 (F = 32.88, p < 0.0001). 1차 및 2차 

중재 후 신체 건강 자아 효능감의 경우 사전 조사에 비해 유의하게 증가하였으나 (F = 50.51, p < 0.0001), 부모 

중재 기간 동안에는 건강 자아 효능감에 유의한 변화가 없었다. 지식수준은 전반적으로 증가하는 경향을 보였으나 

(F =10.23, p < 0.0001), 부모 중재 후에는 오히려 감소하는 경향을 보였다. 또한 전반적인 자아 효능감에 영향을 

미치는 요인으로 아동이 지각한 부모 모니터링인 것으로 나타났다. 
결론: 본 연구의 결과는 학교 기반의 심혈관 건강 증진 프로그램이 건강 자아 효능감과 지식수준을 향상시키는 

데 있어서 효과적이라는 기존 연구 결과를 지지하고 있다. 이 외에 학령기 아동의 건강 생활 습관 유도를 목적으로 

건강 자아 효능감과 지식수준 향상을 위한 중재를 수행하는 데 있어서 부모의 영향을 고려해야 함을 제시하고 

있다.

주제어: 지식, 건강 증진, 아동, 건강 자아 효능감, 부모, 심혈관 질환




