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Abstract 

Unhealthy eating behaviors are one of the major causes of Coronary vascular disease (CVD). The 
self-management program combined with social support (CIP) was implemented to improve the patients’ 
self-management ability and maintain their eating behaviors to a healthier standard. The purpose of this 
study was to compare the scores of self-management and healthy eating behaviors of patients with CVD 
in the experimental CIP group before and after participation in the CIP. It also compared self-
management and healthy eating behavior scores between patients with CVD who entered the CIP with the 
usual nursing care group. This study was a quasi-experimental approach with 2 groups of pre-and post-
tests. The sample size of 50 cases, 25 in each group, was considered for the study. Questionnaires were 
used to assess the patient’s self-management and healthy eating behavior scores. Descriptive statistics, 
dependent t-test, and independent t-test were used for the data analysis. The findings revealed that the 
experimental group showed a significantly (p < 0.05) increased average self-management (46.2 ± 5.6 to 
51.1 ± 5.9) and healthy eating behaviors (39.3 ± 5.5 to 48.4 ± 4.0) scores after the program than before. 
They also had a significantly (p < 0.05) higher self-management and healthy eating behavior scores than 
the control group (51.1 ± 5.9 vs. 48.9 ± 6.0 and 48.4 ± 4.0 vs. 39.8 ± 7.5, respectively). This program 
increased the patients’ self-management scores, and consequentially their healthy eating behaviors score 
also improved. 

 
Keywords: The self-management program, Social support, Cardiovascular disease, Self-management, 
Healthy eating behaviors 

 
 
Introduction 

Coronary heart disease (CHD), which is the leading cause of death among people worldwide, is a 
major problem. The global mortality rate is seen to increase to 23 million people in 2030 [1]. There were 
more than 785,000 new myocardial infarctions (MI) each year in the USA, of which more than 232,000 
were treated by a coronary artery bypass graft [2]. Coronary vascular disease (CVD) refers to heart 
disease caused by abnormal coronary arteries, which causes the insufficient blood supply to the heart 
muscle, leading to myocardial ischemia, MI, and heart failure [3-6]. 

One of the major causes that increase complications in cardiovascular disease (CVD) is 
inappropriate (unhealthy) eating behaviors, or eating habits, a lack of a balanced diet, lifestyle changes, 
such as eating food with high cholesterol, triglycerides, salt and sugar contents, a low fiber content, and 
drinking excessive alcohol or caffeine [6-11]. These types of food will tend to cause fat accumulation and 
a high serum level of both cholesterol and low-density lipoproteins that can build up around the blood 
vessels' walls (plaque). When there is long term accumulation, the blood vessels become narrower. If the 
plaque ruptures, it can cause a partial or total blockage of the blood vessel, which prevents the blood from 
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flowing through the tissues. In the case of the heart, this can lead to sudden ischemia, infarction, and heart 
failure [10,12,13]. The important factors that make patients commit to inappropriate (unhealthy) eating 
behaviors or eating habits is the lack of knowledge, misunderstanding about CVD, and dietary behavior 
changes. People thought that taking medication was the only way to get rid of this disease.  They also do 
not have the confidence to be conscious of their diet behaviors. Therefore, encouraging patients to self-
management is a very good form of self-care. [4,8,9,12]. 

Self-management helps patients with CVD adjust their eating behaviors to be better balanced 
(healthier) and more suited to their conditions to prevent a recurrence and control the severity of the CVD 
symptoms [9-13]. Self-management is self-acting control of the illness and a behavior modification 
process [14]. As such, self-management consists of (i) goal setting, (ii) data collection, (iii) data analysis 
and evaluation, (iv) decision making, (v) action, and (vi) post-performance evaluation. Although self-
management may help people's eating behaviors, it cannot maintain for a long time because patients with 
CVD must control risk behaviors for the long life, social support was necessary. Social support consists 
of passion, care, trust, financial help, things, labor, and informational provision, including providing 
feedback for self-assessment and information for learning [15]. A combined intervention program (CIP) 
was adopted in this study to develop and maintain a healthy eating behavior. The CIP combined a self-
management program with social support at the 3 support dimensions of emotional, tangible, and 
information support. The emotional dimension includes expressions of caring, empathy, and acceptance. 
The tangible aid is related to daily life activities, such as transport, cooking, and relaxation. The 
informational support includes advice and suggestions on what to do, managing problems, and responding 
to personal needs [14]. The social support comes from the family, spouse, and personnel in the health 
system. An effective social support group will motivate one another to engage in healthy eating behaviors 
and continue for long-term care [16-18]. 

Previous studies found that self-management of social support has a positive impact on improving 
patient behavior. However, people cannot maintain for the long term; thus, most patients still have the 
same eating behavioral problem. Therefore, the researcher applies two concepts, self-management and 
social support, to improve the program. Using the two concepts makes this study different from previous 
studies. 

Social support refers to receiving various support from close friends and loved ones, medical staff 
personnel, and service sources in the community [19-21]. Therefore, social support should be involved in 
the process of self-management that is essential for all patients. Furthermore, the health provider 
constantly needs to follow-up the patience from the hospital to the community. This practice could 
encourage and maintain the behavior that will continue to impact their daily routine positively. Finally, 
the reoccurrence and hospital readmission rates will also be reduced accordingly. 

This study aimed to (i) to compare the scores of self-management and healthy eating behaviors of 
patients with CVD in the experimental CIP group (self-management program combined with social 
support) before and after participation in the CIP. It also compared the self-management and healthy 
eating behavior scores between patients with CVD who entered the CIP with the group receiving and the 
usual nursing care. 

 
Materials and methods  

This study was a quasi-experimental research with 2 groups of a pre- and a post-test non-equivalent 
control group design. 

 
Study procedure  
The sample size was calculated by controlling the occurrence of type 2 errors and determining the 

test power of 80 %, the significance level of 0.05, and the influence size of 0.05 [22]. This yielded 44 
cases by random sampling. However, the sample size was increased by 10 % to allow for potential 
dropouts from the study [23]. Therefore, the sample group used in this study was 50 people, 25 per group.  

Inclusion criteria 1) the participants (study subjects) were male and female patients with CVD,                        
2) having treated for medication or PCI or CABG, 3) having a stable heart disease (clinical sign and 
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symptom), 4) aged 40 - 65 years old, 5) can communicate by speaking, reading, and writing in Thai, 6) 
have family to join the program at any time. Exclusion criteria 1) experiencing side effects and must be 
admitted in the hospital, 2) participant and family could not join the program with 8 weeks. 

 
Data collection   
1. Researcher and research assistant study the patients’ profile according to the specified 

qualifications and met participants who came to receive services at the outpatient department, heart 
disease clinic, Bang Nam Priao hospital, Chachoengsao province, Thailand. Match paired with gender 
and age (each couple is not more than 5 years) was adopted in this study for control of other variables that 
may influence the combined dependent variable. 

2. The data collection in the control group was finished first before proceeding with the 
experimental group to prevent contamination of data. The outline below shows the process.  

Control group:  
At the start (week 0), the patients were met at the cardiology clinic (30 min) to clarify the project 

objectives. Following explanation of the ethical protocol, the patients were asked to complete the 
demographic and illness questionnaire, and then the self-management assessment and healthy eating 
behavior questionnaires (pre-test). Patients could ask questions and receive self-care as usual. 
Appointments were made for 6 weeks later.  

After 6 weeks, the patients were asked to complete the self-management assessment and healthy 
eating behavior questionnaires (post-test). After that, the patients were admitted into the CIP, the same as 
the experimental group (see below), and recommended for examination by appointment at the hospital.  

Experimental (CIP) group:  
At the start (week 0) the patients and family were met at the cardiology clinic (30 min) to clarify the 

project objectives and were then asked to answer both questionnaires (pre-test), the same as the control 
group (above). In addition, the patients and family were provided from CIP that includes: Part I) basic 
knowledge on CVD (pathos-physio of CVD, cause of CVD, treatment, caring), heart-healthy diets, 
nutrition therapy, and food selection science, while social support from relatives, caregivers, medical 
personnel, sources or health service systems, were also provided. The patients were made aware of the 
right to treatment and continuous care policy system (30 min). Part II) the patients received knowledge 
and skills in organizing specific menu items for CVD (20 min) and break time (15 min). Part III) these 
self-management skills consisted of steps as detailed in the program (20 min). The patients were supplied 
a diet guide on CVD to read and review as well as self-management records for patients with CVD.  

Then, a 2nd (follow-up) contact in the 2nd and 4th week provided the patients in the CIP group further 
stimuli for self-management. Questions about various problems and records of self-management practice 
were administered using a follow-up phone call, which took 15 - 20 min by a primary care nurse and the 
research team. If the participants had problem, they would be asked how they solve the problem. This 
information was also added to help manage their self-management plan. 

In week 5, a follow-up meeting with each patient as a home visit was performed to evaluate the 
patient’s self-management records and assess their self-management ability. An appointment for the 
evaluation of the patient’s diet behavior by the research team and primary care nurse was also made, 
which took about 30 - 45 min, depending on the patient’s problem.  

Finally, in week 6, the patients were asked to complete the evaluation of self-management 
assessment and healthy eating behavior questionnaires (post-test) by the research team and primary care 
nurse, which took 30 min. This then, concluded the data collection. The patients were recommended for 
examination by making an appointment at the hospital.  

 
Materials  
(i) Demographic and illness questionnaire. The questionnaire for patients with CAD was created 

by the authors and consisted of items about gender, age, marital status, occupation, comorbidity, height-
weight and body mass index (BMI), and history of treatment.   

(ii) Self-management assessment form. This was formed by translating the existing questionnaire 
into Thai language after adjusting the questions to be suitable for the sample group from [24]. The patient 
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activation measure (PAM) questionnaire and faculty questions were translated into Thai [25] and 
consisted of 13 questions (duration of score 13 - 52), all of which had a positive meaning. The 
questionnaire was found to have a Cronbach's alpha coefficient equal to 0.80 using a 4 level rating scale.   

(iii) Questionnaire for healthy eating behavior. This was adapted in-house from the heart healthy 
eating questionnaire [26] using the existing Thai version [27], and consisted of 16 questions (duration of 
score 16 - 64), all of which had positive meanings. The questionnaire obtained a Cronbach's alpha 
coefficient equal to 0.82 using a 5 level rating scale.  

(iv) The CIP. It consisted of a self-management program combined with the social support, heart 
healthy eating diet guide for CVD patients, learning plans, and teaching materials (power points) that 
correspond to the content of the CIP. In summary, the CIP consisted of the following.  

(A) Goal Selection: This comprised a set of criteria that were developed to achieve the goals and 
measure success. The patient and family joined the nurse or the research team in determining the criteria 
that each person was assessed against to evaluate the success after receiving information about the disease 
or illness.   

(B) Information collection: This is the procedure that the patients must perform and monitor 
themselves. Self-monitoring is conducted by self-observation and self-recording. Patients must observe 
and record their self-management, their eating behavior, preferred food menu, and an awareness of the 
sources of social support (may come from relatives, care-givers, or medical personnel) to use for 
information in determining the next objective.  

(C) Information analysis and evaluation (Information process and evaluation): This is the use of 
the collected data to compare with the specified criteria. This may be the standard or specific value of 
each patient. Patients and family, the research term or a primary care nurse gathered together to discuss 
about the data and evaluation for the next step.   

(D) Decision making: This is the most important step because after thoroughly analyzing the data, 
the patient must be able to make an appropriate decision about when or how he or she will manage the 
activity or behavior.  

(E) Action: This refers to an act to manage self-health care; that is, the patients control and adjust  
their eating behavior according to the knowledge that they received, including self-management skills, to 
arrange a good food menu, to know how to use nutrition therapy, to be aware of social support healthcare 
providers and the other benefits of continuous care systems.  

(F) Self-reaction: This is an assessment of the ability of the patient’s confidence level. In self-
management practices, to achieve the goals based on their self-reaction assessment, the patients will have 
to be able to anticipate the actual action or to practice the required skills in order to obtain the proper 
eating behaviors.  

The questionnaires on the patient’s eating behavior and self-management assessment were 1st 
piloted using 30 patients similar to the sample group, which gave a calculated reliability of the 
questionnaires of 0.90 and 0.92, respectively. 

   
Ethical considerations  
Before launching the study, ethical approval was obtained from the research ethics review 

committee for research involving human research participants, health sciences group, Chulalongkorn 
University, Thailand. (Certified code: 064.1/60). In addition, a written consent form was obtained from 
each participant. Patients in the study were reassured about the anonymity and confidentiality of any 
obtained information. They were also informed about their right to withdraw from the study at any time.  

 
Data analysis  
Demographic and illness factors were analyzed by frequency distribution, percentage, mean and 

standard deviation (SD). Comparison of the differences in the average healthy eating behavior scores and 
self-management scores of the CVD patients before and after participation in the CIP were made using                   
a dependent t-test, while those between the post-CIP group and the control CVD group were compared 
using an independent t-test.  
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Results and discussion 

From table 1 revealed the demographic and illness characteristics were not significantly different 
between the participants in the CIP and control groups, with respect to their age, gender, marital status, 
occupation, comorbidity, BMI, and history of treatment (all p > 0.05). In the experimental group the 
average age was 55.7 year, a slight majority were male (65 %), marital status were pair (75 %), the main 
employment category was in agriculture (40.1 %), and most had at least one other disease. with an 
average BMI of 52.3 % (range 23.0 - 24.9 %), They had been treated by percutaneous cardiac 
intervention once (35.7 %), twice (56.9 %), 3 times (8.6 %), and CABG (6.0). 

 In the control group, the average age was 50.5 year, a slight majority were male (65 %), marital 
status were pair (70 %), the main employment category was in agriculture (35.0 %), and most had at least 
1 other disease. with an average BMI of 48.2 % (range 23.0 - 24.9 %), They had been treated by 
percutaneous cardiac intervention once (30.9 %), twice (48.3 %), 3 times (15.8 %), and CABG (5.0). 

 
 

Table 1 The demographic and illness characteristics of the study participants  

 Experimental group (n = 25) Control group (n = 25) 
Mean age (year) 55.7 50.5 
   Age range  40 - 65 40 - 62 
Gender (%)   
  man 65.0 65.0 
  woman 45.0 45.0 
Marital status   
  Pair 75.0 70.0 
  Single 25.0 30.0 
Occupation (%)   
  Police 25.0 28.0 
  Agriculture  40.0 35.0 
  Employment  20.0 14.0 
  No work 15.0 23.0 
Co-morbidity (%)   
  1 - 3 65.0 60.0 
  3 - 6 3.05 40.0 
BMI   
  < 18.5 - - 
  18.5 - 22.9 - - 
  23.0 - 24.9 52.3 48.2 
  25.0 - 29.9 34.2 40.6 
  > 30 13.2 11.2 

History of treatment    
  PCI (Once) 34.7 30.9 
  PCI (Twice) 50.7 48.3 
  PCI ( 3 times) 8.6 15.8 
  CABG 6.0 5.0 
 

Effect of the self-management program combined with a social support   
The average scores of the self-management and healthy eating behavior questionnaires of the CVD 

patients in the CIP group before and after participation in the CIP are summarized in Table 2.  
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Table 2 Comparison of the average score for CVD patients before and after participation in the CIP 
compared to the control (no CIP participation) group. 
  
Group  Self-management   Healthy eating behavior  

Before                      After  Before     After  

Mean 

Experimental group  (n = 25)      

46.2 ± 5.6  51.1 ± 5.9  

  
   39.3 ± 5.5  

  
48.4 ± 4.0    

 ± SD  
p-value       < 0.05        < 0.05   

 Control group (n = 25)          
Mean ± SD                                            47.0 ± 6.3            48.9 ± 6.0              37.1 ± 7.3      39.8 ± 7.5  
p-value                                                                          0.10                                                0.20  

 
 

From Table 2, the CIP group showed a significant increase in the average score of both their self-
management and, especially, in the healthy eating behaviors after participating in the CIP compared to 
before, while the control group showed a slight numerical increase in their scores but this was not 
significant for either the self-management or healthy eating behavior scores. There was no significant 
difference between the experimental (CIP) group before participation in the CIP and the control group at 
either time point 
 
 
Table 3 Comparison of the average score for the healthy eating behavior and self-management 
questionnaires between CVD patients in the CIP group after treatment with the control group who 
received regular nursing care.  
 
Variable Mean ± SD t df p-value 
Self-management     
Experimental group (n = 25) 51.1 ± 5.9 4.25 48 < 0.05 
          Control groups (n = 25) 48.9 ± 6.0    
Healthy eating behaviors     
Experimental group (n = 25) 48.4 ± 4.0 2.96 48 < 0.05 
          Control groups (n = 25) 39.8 ± 7.5    
 
 

From Table 3, the CIP group after participation in the CIP scored significantly higher in both the 
self-management or healthy eating behavior questionnaires than the control group. 
  

Discussion  
The current study hypothesized that firstly, CVD patients exposed to the CIP would have a greater 

improvement in their self-management and positive healthy eating behaviors indices than before the 
course, and secondly, to the CVD patients on just the usual nursing care. The results supported both 
hypotheses, where significant improvements in both the patients’ positive self-management and healthy 
eating behaviors average scores were found in the CIP group after attending the CIP compared to before it 
and those for the patients in the control group. The 2 groups of patients involved in the study were similar 
in most of their socio-demographic characteristics and their self-management and healthy eating 
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behaviors (pre-test). So the changes obtained after the CIP were not attributed to differences in these 
characteristics between the groups nor simply to anything in the 6-week duration of non-CIP treatment.   

Factors related to healthy eating behaviors were the difficulties in changing personal habits, having 
limited access to healthy food sources, food prices, difficulty in food preparation, limited knowledge of 
CVD and the benefits of healthy food, and the family’s attitude towards healthy food in the CVD risk 
groups [8,9,28,29]. Accordingly, the knowledge adopted in the self-management program combined with 
the social support included information on CVD, knowledge and skills in organizing specific menu items, 
nutrition therapy, and food selection were based on cultural belief. These were the crucial points to 
improve knowledge, understanding about CVD and proper behavior. In addition, the support from family, 
health providers with information, knowledge, and various service systems will help patients become 
more confident and able to manage themselves effectively, change the diet habit, and maintain good 
(healthy) eating behaviors.  

The result could be described in terms of good self-management. Good self-management will lead 
to better eating behavior or dietary habits following the concept of the self-management model. This is 
combined with motivational and self-regulatory skills to promote healthful lifestyles by enabling 
programs that supplant sedentariness with an active life. It can also foster the adoption of healthy diet 
behavior, which can aid in controlling BMI. For each health habit, people are manipulated to improve 
their health functioning, monitor their health habits, goal setting, short and long-term, and report the 
changes and feedback of progress toward their sub-goals. The effectiveness in feedback also guides how 
to manage the problem. This made the participants set new sub-goals to realize if beneficial changes are 
to be achieved and maintained in behavior [14,17,30]. 

Self-management of patients is the act of patients solving problems on their own [30] and includes 
goal selection, information collection, information processing and evaluation, decision making, action, 
and self-reflection (self-reaction) [16]. This process improves the patient’s self-management ability, 
confidence in themselves and can change their eating behaviors to be healthier. Therefore, the self-
management and healthy eating behavior scores were significantly higher in the CIP group after 
completing the 6-week program.  

These findings agree with a previous study that evaluated the effects of behavioral management 
programs on blood lipid levels in patients with post-coronary intervention; in that the self-efficacy score 
and diet behavior increased in the experimental group while the total cholesterol HDL increased but the 
LDL level decreased [27]. Likewise, after receiving a supportive and educative nursing program, the 
patients’ diet behavior scores were reported to be higher than before joining the program [31]. In contrast, 
CHD patients showed increased average scores in their healthy eating behavior after receiving the health 
intervention, although their serum lipid profile did not change [12].   

In addition to improving the patients’ self-management to adjust and maintain their healthier eating 
behaviors, social support was also adopted in this program through the 3 support dimensions of 
emotional, tangible, and information support [17,18]. The social support in this study included family, 
spouse, and personnel in the health care system. Effective social support would help motivate the patient 
and their spouse to take care of each other, make each other feel confident, pay attention to the kind of 
food eaten, and search for further dietary knowledge [12]. Thus, the average self-management and healthy 
eating behavior scores of patients in the CIP groups were significantly higher than in the control group.  

The result of this study is in accordance with that previously found for CVD patients who were 
supported by a health personnel team. These patients were able to adjust their eating habits more easily 
than those who were not supported by health personnel [21]. Receiving support, encouragement, and 
advice from families, spouses, and friends helped the patients choose more suitable foods for their health 
and better eating habits [20,21,32,33]. Therefore, the family is centered and is the most effective in 
enhancing CVD patients' personal health [34,35].   

An important issue to be considered in this program is the systematically maintained care for 
patients. The follow-up system, both by phone and home visits, in coordination with government health 
agencies responsible for the area and research team was adopted in this CIP. The health personnel's home 
visit helped the patients reflect, assess, and solve their problems and evaluate their self-management 
ability and behavior changes. It created a trusting and good relationship (doctor-patient & family 
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relationship) in which the process of learning and holistic care by the patient center can be established. 
The system for continuous patient care, coordination, and assistance can be developed in the same way 
throughout the health system. Then, patients would be more satisfied and willing to cooperate in self-care, 
change and maintain good behaviors, and obtain a higher QOL. 

 
Conclusions  

Patients with CVD after joining the CIP (self-management program combined with social support) 
had a higher self-confidence or self-management ability, which was manifested as significantly higher 
average scores in both their self-management and healthy eating behaviors than in the CVD patients 
receiving only the usual nursing care. The self-management program focused on providing patients with 6 
different steps: Goal selection, information collection, information processing and evaluation, decision 
making action, and self-reflection (self-reaction) by themselves. The social support from relatives, 
healthcare providers, family, and spouse helped to change and maintain the changes in self-management 
and healthy eating behaviors.  

 
Recommendations  

Future studies should consider the health care system and mobile technologies towards a system for 
continuous patient care, where coordination and assistance can be developed in the same way throughout 
the health system. Applications on a mobile phone are one type of assistant for closely following the 
behaviors or clinical signs that need immediate solutions, for example, chest pain, heart attack, forgetting 
to take the necessary medicine, and so on. Therefore, patients remain satisfied and willing to cooperate in 
self-care, change to and maintain healthier behaviors, and will be able to live under CVD with a better 
QOL, while the rate of hospitalization with complications will also be decreased.  
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