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Abstract 
 BACKGROUND: Depression is among the most important barriers to proper treatment of 
cardiac patients. It causes failure in accepting their conditions, decreases their motivation in 
following the therapeutic recommendations, and thus negatively affects their functionality and 
quality of life. The present study aimed to investigate the effects of an educational program 
based on Predisposing, Reinforcing, Enabling Constructs in Educational Diagnosis and 
Evaluation (PRECEDE) model on depression level in coronary artery bypass grafting (CABG) 
surgery patients. 

 METHODS: This was a quasi-experimental study in which 54 post-bypass surgery patients of 
Isfahan Cardiovascular Research Center were investigated. The patients were randomly divided 
into two groups of intervention and control. The data was collected using two questionnaires. 
Primarily, the cardiac depression scale was used to measure the degree of depression followed 
by PRECEDE model-based educational questionnaire to identify the role of the educational 
intervention on patients. The PRECEDE model-based intervention composed of 9 educational 
sessions per week (60-90 minutes each). The patients were followed up for two months post-
intervention. 

 RESULTS: Following the educational intervention, mean scores of predisposing, enabling, 
and reinforcing factors, and self-helping behaviors significantly increased in the intervention 
group compared to the control group (P < 0.001). In addition, a significant difference in mean 
scores of depression was observed between the two groups following the educational 
intervention (P < 0.001). 

 CONCLUSION: The findings of the current study confirmed the practicability and effectiveness 
of the PRECEDE model-based educational programs on preventing or decreasing depression 
levels in CABG patients. 
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Introduction 

Cardiovascular diseases are the main cause of mortality 
worldwide. They are responsible for 17 million deaths 
per annum (one out of three deaths). The figure is 
estimated to reach 24.8 million if no special preventive 
measures are taken by 2020.1 Coronary artery bypass 
grafting (CABG) surgery is one of the most common 
surgical methods to treat cardiovascular diseases. It 
constitutes 60% of all open heart surgeries in Iran.2 
CABG improves a significant number of angina 
symptoms and exercise performance and promotes 
major indicators of quality of life (QoL) in patients.3,4 

One of the dimensions of QoL in the recovery period 
after CABG is the mental status of these patients 
which has an undeniable role in social functioning and 
restarting activities. Depression is the most important 
and most common mental outcome in such a period 
and can affect the recovery course of patients.5 Clinical 
depression has been reported in 54% of patients after 
CABG. It has been found to be correlated with high 
mortality risk, inability, increased medical care, and 
decreased daily activities.6,7 These patients have no 
desire for continuation of rehabilitation programs and 
are often socially isolated. They are low-tolerance 
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people about diet, medication, and smoking withdrawal 
and do not usually implement the recommended 
exercise activities.8 Health education is a process that 
influences on and is influenced by QoL and social 
environment of individuals. Educating patients strongly 
reduces cardiac mortality, improves mental status, 
QoL, and satisfaction from medical care, and decreases 
behavioral risk factors in patients after CABG.9 The 
value of educational programs depends upon the 
efficacy of the programs which is itself influenced by 
appropriate use of educational models.10 Predisposing, 
reinforcing, enabling constructs in educational 
diagnosis and evaluation (PRECEDE) model has been 
developed by Green et al. as a theoretical model to 
identify the needs of educational programs and health 
promotion. This model begins from final results 
(causes) and proceeds in design, implementation, and 
evaluation through seven consecutive stages. It shows 
how social diagnosis, epidemiology, and behaviors lead 
to a clear understanding from the needs, problems, and 
tendencies o-+f people. It also evaluates the causes of a 
group of behavioral factors which are closely associated 
with health.11 The present study aimed to determine the 
effects of an educational program based on PRECEDE 
model on depression of patients after CABG. 

Materials and Methods 
This quasi-experimental study was conducted on 
cardiovascular patients who underwent CABG 
surgery for the first time. The patients with an age 
range of 35 to 70 years were referred to Isfahan 
Cardiovascular Research Center (Isfahan, Iran) 4 to 8 
weeks after the surgery by receiving a referral letter 
from a heart surgeon for participation in educational 
programs. Out of 80 referral patients, 62 patients who 
had referred were randomly divided into 2 groups of 
intervention and control. During the course of the 
study, 7 patients were excluded due to various reasons 
and one patient died. Therefore, 27 patients in each 
group continued the study while considering a type I 
error of 5% and a type II error of 20%, each group 
was calculated to include 24 patients.  

Cardiac depression scale (CDS) was used in order 
to assess depression among patients. CDS consists of 
6 personal questions and 26 attitude questions which 
are assessed based on a 7-point Likert Scale (from 
completely agree to completely disagree). It covers 7 
dimensions including lack of pleasure, sleep, 
judgment and vision, memory, mood and 
desperateness.12 A Cronbach's alpha coefficient of 0.90 
proves the efficacy of the scale in assessment of 
depression in cardiac patients. The scale was translated 
to Persian by health education experts, cardiologists, 
and psychiatrics and its validity was confirmed.  

The second questionnaire was based on the 
PRECEDE educational model and included basic 
data such as predisposing, enabling, and reinforcing 
causes as well as behavioral causes. It has been 
designed according to the National Plan for 
Prevention and Control of Cardiovascular Diseases of 
Isfahan Healthy Heart Program.13 Cronbach's alpha 
coefficient of this questionnaire was calculated as 
0.81. It consisted of 11 items about awareness survey 
with four choices of "Yes" (2 positive points), "No" 
(one negative point), "Probably" (one positive point), 
and "I have no idea" (0 points). It also had 8 attitude-
related items assessed by a 5-point Likert Scale. Skill-
related items 5 educational  resource Yes/No (1/0) 
questions and skills questions in which correct 
answers had 2 positive points, average  had 1 positive 
point, and incorrect answers had 1 negative point. 
This questionnaire also included four questions about 
behaviors with answers of "Always" (3 positive points), 
"Often" (2 positive points), "Sometimes" (1 positive 
point) and "Never" (0 points). A single behavioral 
question was also scored as "Yes" (2 positive points), 
"Partly" (1 positive point), and "No" (zero points).  

The pretest, including completion of the 
questionnaires, was done for both groups. Both 
intervention and control groups received ordinary 
cares prescribed by a cardiologist. The educational 
intervention was about atherosclerosis and its risk 
factors, CABG and lifestyle modification after the 
surgery, familiarization with anxiety symptoms, 
depression, and type A behavior and its correlation 
with cardiovascular disease, familiarization with 
relaxation and health behaviors, breathing exercises, 
exercises for heart patients, formation of supportive 
system, participation in cardiac rehabilitation 
program, and implementation of these behaviors. The 
intervention was performed in 9 sessions during 2 
months and included lectures, question and answer 
sessions, group discussions, scientific shows, and also 
a scientific trip. Members of the intervention group 
also met other CABG patients and learned about each 
other's feelings. In order for group support, the 
intervention group was divided into three educational 
groups. Weekly 60 to 90-minute educational sessions 
were held for every educational group. In most 
sessions, one of the family members of the patients 
participated, too.  

The final stage included the completion of the 
questionnaires immediately after the intervention by 
the intervention group and two months after the 
intervention by both groups. These patients learned 
about the continuation of health behaviors for two 
months. During the follow-up, a representative was 
selected for each group who was in contact with the 
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patients. The patients referred to the center twice a 
week for implementation of exercise behaviors and 
relaxation. They then completed checklists about 
relaxation and exercises.  

Data analysis was performed through analysis of 
variance (ANOVA), and paired-t, independent-t, 
Mann-Whitney, chi-square, and Wilcoxon tests. 

 Results 
Out of 27 patients in each group of intervention and 
control, 77.8% were male and 22.2% were female. 
The mean age of patients was 56.85 ± 7.21 years in 
the intervention group and 56.56 ± 7.56 years in the 
control group. In addition, 40.8% did not have a high 
school diploma, 16.7% were high school graduates, 
24.1% had higher education, and only 18.5% were 
illiterate. In terms of employment, 33.3% were retired, 
33.3% were employed, 20.4% were housewives, and 
the rest were unemployed. There was no significant 
difference between the two groups in terms of mean 
age, sex, literacy, and employment status. None of the 
groups suffered from mental problems or diseases 
other than cardiac disease. 

There was no significant difference between the 
two groups in mean scores of awareness, attitude, 
skills, self-help behaviors, and depression before the 
intervention. However, the values significantly differed 
after the intervention. Awareness and attitude toward 
risk factors of atherosclerosis, CABG surgery, 
depression symptoms, and preventive methods such as 
walking, relaxation, exercising, formation of a 
supportive system, and participation in cardiac 
rehabilitation program were considered as predisposing 
causes in which there were no significant differences 
between the two groups before the educational 
intervention (P < 0.0001). After the intervention 
however, the same values significantly differed between 
the two groups. Educational resources included 

educational pamphlets, trainers, psychologists, 
rehabilitation nurses, educational classes, relaxation 
educational tapes, educational films about appropriate 
exercises for cardiac patients, pictures and educational 
slides about appropriate and deep breathing after the 
surgery, and rehabilitation programs. Although there 
were no significant differences in using educational 
resources between the two groups before the 
intervention, significant increases were observed in 
application of the resources in the intervention group 
immediately after the intervention and even at the 
second month. However, little change was detected in 
the control group (P < 0.0001). 

The trained skills included walking, exercising, 
relaxation, breathing exercises, formation of a 
supportive system with a group of patients who 
participated in the program, and learning how to 
measure heart rate during physical activity. These 
skills, considered as enabling causes, were not 
significantly different between the two groups before 
the intervention. However, there was a significant 
difference between the two groups after the 
educational intervention (P < 0.001) (Table 1). 

Before the intervention, most patients of both 
groups lacked the skills of walking, exercising, 
relaxation, deep breathing exercises, and formation of 
supportive system (P > 0.05). After the intervention 
however, most patients of the intervention group fully 
or partly learned the mentioned skills and a significant 
difference was found between the two groups  
(P < 0.0001) (Table 2). Before the educational 
intervention, the reinforcing causes (encouragement of 
others) after self-help behaviors were almost absent in 
both groups (P > 0.05). However, encouragement of 
others after the educational intervention increased 
behaviors to prevent depression and made a significant 
difference between the two groups (P < 0.001). 

  
Table 1. Comparing the mean scores of awareness, attitude, skills, behaviors, and depression between the two groups 

Assessment 
Time 

 
Variables 

Before  
intervention 

Immediately after 
intervention 

Two months after  
intervention 

Intervention 
group 

Control 
group 

P 
Intervention 

group 
Control 
group 

P 
Intervention 

group 
Control 
group 

P 

Awareness 66.8 ± 11.3 73.8 ± 15.1 0.06 156.8 ± 2.3 - - 174.4 ± 2.45 69.2 ± 18.5 < 0.01 

Attitude 24.6 ± 2.04 25.2 ± 1.9 0.22 39.1 ± 1.75 - - 38.2 ± 2.6 24.2 ± 3.01 < 0.01 

Skills 1.22 ± 0.6 1.29 ± 0.6 0.66 9.1 ± 1.2 - - 9 ± 1.2 1.7 ± 0.9 < 0.01 

Self-help 
behaviors 

1.6 ± 1.2 2.3 ± 1.2 0.29 12.6 ± 3.17 - - 12.5 ± 3.4 3.5 ± 2.4 < 0.01 

Depression 
score 

112.8 ± 21.9 104.5 ± 30.4 0.25 78.4 ± 18.4 - - 66.2 ± 22 89.2 ± 27.8 0.001 
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Table 2. Comparing the frequency of implementing the skills between the intervention and control groups 

Time 
 
Skills 

Before intervention 
Immediately after 

intervention 
Two months after 

intervention 
Intervention 

group 
Control 
group 

Intervention 
group 

Control 
group 

Intervention 
group 

Control 
group 

Freq. (n%) Freq. (n%) Freq. (n%) 
Freq. 
(n%) 

Freq. (n%) Freq. (n%) 

Walking 
Unable 3 (11.1%) 2 (7.04%) 0 (0%) - 0 (0%) 0 (0%) 
Partly able 24 (88.8%) 25 (92.5%) 0 (0%) - 0 (0%) 24 (88.8%) 
Fully able 0 (0%) 0 (0%) 27 (100%) - 27 (100%) 3 (11.1%) 

Test Result P = 0.2  P < 0.01 

Exercisin
g 

Unable 26 (96.2%) 27(100%) 0 (0%) - 0 (0%) 24 (88.8%) 
Partly able 1 (3.5%) 0 (0%) 4 (14.8%) - 2 (7.4%) 2 (7.4%) 
Fully able 0 (0%) 0 (0%) 23 (85.1%) - 25 (92.5%) 1 (3.7%) 

Test Result P = 0.31  P < 0.01 

Relaxatio
n 

Unable 27 (100%) 27 (100%) 0 (0%) - 0 (0%) 26 (96.2%) 
Partly able 0 (0%) 0 (0%) 5 (18.5%) - 6 (22.2%) 0 (0%) 
Fully able 0 (0%) 0 (0%) 22 (81.4%) - 21 (77.7%) 1 (3.7%) 

Test Result P = 1  P < 0.01 

Breathin
g 
exercises 

Unable 25 (92.5%) 25 (92.5%) 1 (3.7%) - 0 (0%) 25 (92.5%) 
Partly able 2 (7.4%) 2 (7.4%) 3 (11.1%) - 4 (14.8%) 2 (7.4%) 
Fully able 0 (0%) 0 (0%) 23 (85.1%) - 23 (85.1%) 0 (0%) 

Test Result P = 1  P < 0.01 

Supporti
ve 
system 

Unable 21 (77.7%) 23 (85.1%) 2 (7.4%) - 1 (3.7%) 18 (66.6%) 
Partly able 6 (22.2%) 4 (14.8%) 9 (33.3%) - 13 (48.1%) 9 (33.3%) 
Fully able 0 (0%) 0 (0%) 16 (59.2%) - 13 (48.1%) 0 (0%) 

Test Result P = 0.48  P < 0.01 

Total 27 (100%) 27 (100%) 27 (100%) - 27 (100%) 27 (100%) 
 
Although most patients of both groups never or 

sometimes conducted self-help behaviors before the 
educational intervention, most patients of the intervention 
group always or often performed the trained self-help 
behaviors after the intervention and a significant difference 
was detected between the two groups (Table 3). 

Before the intervention, mean scores of depression 
in the intervention and control groups were  
112.8 ± 21.9 and 104.5 ± 30.4, respectively (P > 0.05). 
Immediately and 2 months after the intervention, the 
mean scores of depression in the intervention group 
decreased to 78.4 ± 17.4 and 66.2 ± 22 (41% 
reduction), respectively (P < 0.001). In the control 
group, mean score of depression had a significant 
reduction to 89.2 ± 27.8 two months after the 
intervention (14% reduction) (P < 0.001). 

Discussion 
The present study showed that after the educational 
intervention, the intervention group obtained higher 
score in predisposing (awareness and attitude), score 
reinforcing, and enabling causes. Positive feelings 

after self-help behaviors (reduction of depression and 
severity) which were considered as reinforcing causes 
occurred only in the intervention group and after the 
educational intervention. In fact, 100% of the patients 
in the intervention group were encouraged after self-
help behaviors by their families, trainers, and a group 
of cardiac patients. 

The mean score of self-help behaviors after the 
intervention was lower in the control group than the 
intervention group. Therefore, lack of awareness in 
individuals can be the main cause for not using the 
mentioned methods. The results of a study in 
Stanford University on 57 50-60-year-old men and 
women with 4 different exercises showed that despite 
various exercises, the amount of mental pressure, 
emotion, and depression decreased to 30% in all 
groups.14 The effects of relaxation on anxiety and 
depression reduction and self-confidence 
enhancement have been proved in primiparous 
women.15 Studies have shown individuals receiving 
proper social support to be less anxious, depressed, or 
diseased and to have lower levels of physiological 
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Table 3. Comparing the frequency distribution of behaviors preventing depression between the intervention and control groups 

Time 
 
Skills 

Before intervention Immediately after intervention Two months after intervention 
Intervention 

group 
Control group Intervention group 

Control 
group 

Intervention 
group 

Control group 

Freq. (n%) Freq. (n%) Freq. (n%) Freq. (n%) Freq. (n%) Freq. (n%) 

Walking 

Never 7(25.9%) 5 (18.5%) 0 (0%) - 1 (3.7%) 5 (18.5%) 
Sometimes (1-2 times a week) 9 (33.3%) 7 (25.9%) 0 (0%) - 0 (0%) 8 (29.6%) 
Often (3-5 times a week) 10 (37.03%) 11 (40.7%) 5 (18.5%) - 3 (11.1%) 5 (18.5%) 
Always (1-2 times a day) 1 (3.7%) 4 (14.8%) 22 (81.4%) - 23 (85.1%) 9 (33.3%) 

Mann-Whitney Test Result P = 0.26  P < 0.01 

Exercising 

Never 27 (100%) 27 (100%) 0 (0%) - 1(3.7%) 23 (85.1%) 
Sometimes (1-2 times a week) 0 (0%) 0 (0%) 2 (7.4%) - 4 (14.8%) 1(3.7%) 
Often (3-5 times a week) 0 (0%) 0 (0%) 9 (33.3%) - 4 (14.8%) 3 (11.1%) 
Always (1-2 times a day) 0 (0%) 0 (0%) 16 (59.2%) - 18 (66.6%) 0 (0%) 

Mann-Whitney Test Result P = 1  P < 0.01 

Relaxation 

Never 27 (100%) 27 (100%) 0(0%) - 1(3.7%) 27 (100%) 
Sometimes (1-2 times a week) 0 (0%) 0 (0%) 4 (14.8%) - 3 (11.1%) 0 (0%) 
Often (3-5 times a week) 0 (0%) 0 (0%) 10 (37.03%) - 5 (18.5%) 0 (0%) 
Always (1-2 times a day) 0 (0%) 0 (0%) 13 (48.1%) - 18 (66.6%) 0 (0%) 

Mann-Whitney Test Result P = 1  P < 0.01 

Breathing 
exercises 

Never 19 (70.3%) 17 (62.9%) 0 (0%) - 0 (0%) 9 (33.3%) 
Sometimes (1-2 times a week) 7 (25.9%) 9 (33.3%) 0 (0%) - 1(3.7%) 11 (40.7%) 
Often (3-5 times a week) 1 (3.7%) 1(3.7%) 8 (29.6%) - 3 (11.1%) 4 (14.8%) 
Always (1-2 times a day) 0 (0%) 0 (0%) 19 (70.3%) - 23 (85.1%) 3 (11.1%) 

Mann-Whitney Test Result P = 0.58  P < 0.01 

Supportive 
system 

Never 24 (88.8%) 24 (88.8%) 12 (44.4%) - 14 (51.8%) 20 (74.07%) 
Partly (1-2 times a month) 3 (11.1%) 3 (11.1%) 5 (18.5%) - 3 (11.1%) 7 (25.9%) 
Yes (1-2 times a week) 0 (0%) 0 (0%) 10 (37.03%) - 10 (37.03%) 0 (0%) 

Mann-Whitney Test Result P = 1  P < 0.001 

Participation 
in cardiac 
rehabilitation 
program 

Never 27 (100%) 27 (100%) 15 (55.5%) - 15 (55.5%) 24 (88.8%) 
Sometimes (1-2 times a week) 0 (0%) 0 (0%) 1 (3.7%) - 0 (0%) 1 (3.7%) 
Often (3-5 times a week) 0 (0%) 0 (0%) 1 (3.7%) - 4 (14.8%) 0 (0%) 
Always (1-2 times a day) 0 (0%) 0 (0%) 10 (37.03%) - 8 (29.6%) 2 (7.4%) 

Mann-Whitney Test Result P = 1  P < 0.01 

Total 27 (100%) 27 (100%) 27 (100%) - 27 (100%) 27 (100%) 
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stress.16 Furthermore, deep breathing is considered as 
one of the simplest and most effective methods to 
control mental pressures.17,18 Roohafza and Sadeghi19 
and Nejatian20 reported the effectiveness of cardiac 
rehabilitation programs on reducing anxiety and 
promoting QoL among cardiac patients. 

While behaviors to prevent depression were 
seldom employed before the intervention, they were 
almost always used by the intervention group 
following the educational program. After the 
educational intervention, the mean score of 
depression decreased in both the intervention and the 
control group. However, the percentage of reduction 
in the intervention group was three times more than 
the control group. This finding is of high importance 
in patients' improvement and recovery. In a study by 
West et al. on patients with congestive heart failure, 6 
months of counseling sessions reduced depression 
rate from 92.9% to 76.6%.21 Likewise, Sheikholeslami 
showed the effects of group therapy program on 
reducing depression in patients with myocardial 
infarction.22 Michalsen et al. suggested stress 
management and lifestyle modification programs to 
decrease depression scores in their both intervention 
and control groups of cardiovascular patients.23 The 
study of Sebregts et al. on cardiovascular patients 
showed that the educational intervention was 
effective on decreasing anger and A type behavior. 
However, it had no effects on depression.24 Since no 
research similar to this study has ever been 
performed, the significant reduction in depression 
score in the intervention group compared to the 
control group might have been due to the application 
of an intervention based on the PRECEDE model 
and its components in which responsibility and self-
care are considered as vital principals. The findings of 
this study about components of PRECEDE model 
including predisposing causes (awareness and 
attitude), enabling causes (educational resources and 
skills), reinforcing causes, behavioral causes, and 
health problems were in accordance with the results 
of other studies.25-28 On the other hand, the 
differences between this study and previous 
researches could have also been a result of using 
cardiac depression scale in the present study while 
others used Beck Inventory. 

Since many health problems are closely associated 
with the lifestyles and families of individuals, health 
educators have an important role in modifying 
behaviors of patients. The collaboration between 
health officials, policy makers, hospitals, and research 
centers would be beneficial in implementing more 
extensive behavioral-interventional educational 
programs to prevent depression, reduce probable 

recurrent coronary artery diseases and unhealthy 
behaviors, and decrease health costs. Such programs 
would finally be able to effectively promote QoL in 
patients. 
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