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Abstract 

Objective: To elucidate the real-world patient perspectives on secondary lifestyle modification and 

precise knowledge of ‘heart attack’ after percutaneous coronary intervention (PCI) in coronary artery 

disease (CAD). 

Design: Observational cross-sectional designed study. 

Setting: A single university-based hospital center in Japan. 

Participants: Two hundred and thirty seven consecutive CAD patients who underwent PCI (age: 

67.5±10.1 years; 14.8% female; 79.3% elective PCI). The survey questionnaire included confidence 

levels of (1) lifestyle modification at the time of discharge, and (2) appropriate recognition of ‘heart 

attack’ symptoms, and reaction to these symptoms, on a 4-point Likert scale (1 = ‘Not confident’ to 4 

= ‘completely confident’). 

Primary outcome measure: The primary outcome was patient confidence level of lifestyle 

modification and recognition of ‘heart attack’ symptom. 

Results: Overall, patients had a high level of confidence (“confident” or “completely-confident” 

>75%) in terms of smoking cessation, alcohol restriction, and medication adherence. However, they 

had relatively low level of confidence (<50%) in maintenance of blood pressure control, healthy diet, 

body weight, and routine exercise (≥3 times/week). When adjusted, male sex (OR: 3.61; 95% CI: 

1.11-11.8) and lower educational level (OR: 3.25; 95% CI: 1.70-6.23) were identified as factors 

associated with lower confidence levels. With regard to confidence in the recognition of ‘heart 
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attack’, almost all respondents answered ‘yes’ to the query “I should go to hospital, as soon as 

possible, when I have a heart attack”, but only 28% responders were confident in the knowledge of 

distinction between ‘heart attack’ symptoms and other conditions. 

Conclusions: There were substantial disparities in the confidence levels associated with lifestyle 

modification and recognition/response to ‘heart attack’. These gaps need to be shared and solved 

with a multidisciplinary team for further improvement in overall cardiovascular care. 
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Strengths and limitations of this study 

� We quantified patient confidence levels based upon behavior and knowledge for several risk 

factors of coronary artery disease, which could be related adherence to lifestyle modification. 

� This study also evaluated whether there was substantial gap between recognition and actions 

towards ‘heart attack’. 

� This is a small study based in a single-center, and data were based upon subjective perceptions 

by patients. 

� The cross-sectional design of this study limits our ability to clarify the impact of the patient’s 

confidence level on long-term clinical outcomes. 
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1. Introduction 

Lifestyle modifications including a balanced diet, smoking cessation, limited alcohol 

consumption, and increased physical activity are recommended as first line management for 

coronary artery disease (CAD) and the American Heart Association /American College of 

Cardiology guidelines recommend a healthy dietary pattern with emphasis on the intake of 

vegetables, fruits, and whole grains, along with vigorous physical activity (3-4 aerobic sessions per 

week).[1,2] Adhering to lifestyle modification, including higher-quality diets, or exercise 

rehabilitation, have been associated with a lower risk of all-cause mortality among patients with 

CAD.[3,4]  

The recognition and confidence levels of patients with regards to symptoms and reactions 

to ’heart attack’ are also important patient-related factors which influencing clinical outcomes in 

these patients. A previous nurse-led study revealed that education and counseling intervention led to 

increasingly positive attitudes in terms of patient response to ‘heart attack’,[5] suggesting that 

knowledge pertaining to ‘heart attack’ could also represent a modifiable factor in the optimization of 

CAD management. Furthermore, inappropriate understanding of the symptoms related to CAD could 

directly affect the action of patients in seeking prompt emergency care,[6-9] which is known to 

contribute to timely reperfusion therapy. Insufficient knowledge or confidence in lifestyle 

modifications, as well as awareness regarding ‘heart attack’, could therefore represent patient-related 

barriers in the optimization of CAD management.  
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Understanding patient perspective on these modifiable factors is essential to close the 

conception gap between the health care providers and patients, as well as providing appropriate 

instructions. Herein, our primary goal was to elucidate the confidence levels with regard to lifestyle 

modification and ‘heart attack’ symptom recognition, as well as their determinants, in the patients 

treated with percutaneous coronary intervention (PCI). 
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2. Methods 

Study population 

We performed an observational cross-sectional designed study. The study population 

consisted of 237 consecutive patients who underwent PCI between October 2011 and September 

2012 at a single university-based hospital center (Keio University Hospital, Tokyo, Japan). Our nurse 

team obtained the completed survey questionnaire after discharge instructions, which were typically 

provided 24-48 hours before discharge. At this time, patients also answered a number of questions on 

the survey regarding patient lifestyle after discharge. 

We excluded one patient (0.4%) due to missing data in the questionnaire; our analysis thus 

included a total of 236 patients (99.6%) who had answered all of the survey questions. Within this 

final cohort of study patients, 55 patients (23.3%) with acute coronary syndrome (ST-elevation 

myocardial infarction n=28, Non-ST-elevation myocardial infarction and unstable angina n=27) and 

181 patients (76.7%) with stable angina or silent ischemia were included. All patients provided 

written informed consent to participate. The study protocol conformed to the ethical guidelines of the 

1975 Declaration of Helsinki as reflected in a priori approval by the institutional review board 

committee. 

 

The survey questionnaire 

The survey included questions across a wide range of variables (Table 1).  
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Table 1. Questionnaire for patients treated with percutaneous coronary intervention. 

Domains 
No. of 

questions 
Questionnaire 

First 

domain 
2 Satisfaction with our hospital educational program 

  
Are you satisfied with our lifestyle modification program? 

  
Are you satisfied with our nutrition modification program? 

Second 

domain 
12 Self-confidence level of lifestyle modification 

 
9     Behavior based questions 

  
I feel confident that I can avoid eating fatty food throughout the year. 

  
I feel confident that I can avoid eating salty food throughout the year. 

  
I feel confident that I can keep my blood pressure target. 

  
I feel confident that I can keep my body weight target. 

  
I feel confident that I can exercise regularly. 

  
I feel confident that I can exercise more than 30 minutes in each session. 

  
I feel confident that I can stop smoking. 

  
I feel confident that I can limit alcohol intake. 

  
I feel confident that I can properly take drugs without failure. 

 
3     Knowledge based questions 

  
I feel confident that I understand well the risk of smoking. 

  
I feel confident that I understand well the risk of alcohol intake. 

  

I feel confident that I understand well the risk of depression, anxiety, and 

insomnia. 

Third 

domain 
2 Action and recognition towards heart attack 

  
I should go to hospital as soon as possible when heart attack happens. 

    I feel confident that I can distinguish between heart attack and other disease. 
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Table 2. Demographical information of the study participants 

Patient characteristics   n = 237 % 

Age, years   67.5 ± 10.1 
 

Male 
 

202 85.2 

BMI, kg/m2 
 

24.6 ± 3.4 
 

University education or more 
 

118 49.8 

Married 
 

200 84.4 

Living alone 
 

31 13.1 

Coronary risk factors 
   

Hypertension 
 

188 79.3 

Diabetes mellitus 
 

93 39.2 

Dyslipidemia 
 

179 75.5 

Smoking 
 

65 27.4 

Family history of CAD 
 

52 21.9 

Previous PCI 
 

96 40.5 

Previous CABG 
 

5 2.1 

Previous MI 
 

64 27 

Previous HF 
 

14 5.9 

CVD 
 

31 13.1 

PAD 
 

36 15.2 

COPD 
 

18 7.6 

ACS 
 

49 20.7 

Multivessel disease 
 

59 24.9 

Laboratory data 
   

CRP, mg/dl 
 

0.49 ± 1.37 
 

Cr, mg/dl 
 

1.32 ± 1.86 
 

TG, mg/dl 
 

146.5 ± 79.5 
 

HDL, mg/dl 
 

43.6 ± 12.5 
 

LDL, mg/dl 
 

87.4 ± 29.5 
 

Satisfaction with educational program; very useful or useful 

  Lifestyle modification 
 

168 70.8 

  Nutrition guidance   170  71.7 

Data are shown as mean ± SD or number and %. BMI: body mass index, CAD: coronary artery 

disease, PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MI: 

myocardial infarction, HF: heart failure, CVD: cerebrovascular disease, PAD: peripheral arterial 
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disease, COPD: chronic obstructive pulmonary disease, ACS: acute coronary syndrome, CRP: 

C-reactive protein, Cr: creatinine, TG: triglyceride, HDL: high density lipoprotein, LDL: low density 

lipoprotein. 
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Table 3A. Determinants of low confidence level in lifestyle modification 
  

Univariate models     Multivariate models   

Variables OR 95% CI p Value  OR 95% CI p Value 

Age 0.98 0.95-1.01 0.10 0.98 0.95-1.02 0.30  

Male 3.51 1.18-10.5 0.02 3.61 1.11-11.8 0.03  

Obesity (BMI>25) 2.36 1.33-4.18 0.003 1.73 0.90-3.33 0.10  

High school graduation or less 2.51 1.40-4.50 0.002 3.25 1.70-6.23 <0.001 

Hypertension 0.91 0.46-1.79 0.78 1.22 0.53-2.81 0.64  

Dyslipidemia 0.54 0.29-1.01 0.05 0.61 0.30-1.27 0.19  

Diabetes mellitus 1.14 0.65-2.01 0.65 1.22 0.64-2.30 0.55  

Previous MI 1.03 0.55-1.92 0.93   0.96 0.47-1.96 0.90  

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction. 

Table 3B. Determinants of high confidence in precise recognition of heart attack 
 

 Univariate models   Multivariate models   

Variables OR 95% CI p Value  OR 95% CI p Value 

Age 0.99 0.96-1.02 0.54 0.99 0.96-1.03 0.67 

Male 0.71 0.32-1.58 0.40 0.60 0.24-1.52 0.28 

Obesity (BMI>25) 1.22 0.69-2.15 0.50 1.51 0.78-2.90 0.22 

High school graduation or less 1.10 0.62-1.96 0.74 0.69 0.36-1.32 0.26 

Hypertension 1.53 0.73-3.20 0.26 1.36 0.60-3.07 0.46 

Dyslipidemia 2.03 0.98-4.20 0.06 1.49 0.68-3.27 0.32 

Diabetes mellitus 0.74 0.41-1.34 0.33 0.16 0.33-1.20 0.16 

Previous MI 2.10 1.14-3.86 0.02   2.53 1.29-4.94 0.007 

 OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction. 
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 Questions were grouped in three domains:  

1) satisfaction level with the hospital educational program 

2) self-confidence level in terms of lifestyle modification 

3) confidence level in terms of the awareness of ‘heart attack’.  

For domain 1, patients were asked to rate their satisfaction level in terms of lifestyle and 

nutrition guidance by using a 5-point Likert-scale (1 = ‘never-useful’, 2 = ‘not-useful’, 3 = 

‘little-useful’, 4 = ‘useful’, 5 = ‘very-useful’, or ‘not provided with educational program’), and 

patients were divided into a useful group [4 or 5] and a useless group [1, 2, or 3]. For domain 2, the 

self-confidence level of lifestyle modification questionnaire contained 12 questions which were 

scored based on a 4-point Likert scale (1 = ‘not-confident’, 2 = ‘less-confident’, 3 = ‘confident’, 4 = 

‘completely-confident’), and patients were divided into a confident group [3 or 4] and a 

less-confident group [1 or 2]. These self-confidence questions consisted of 9 behavior-based 

confidence levels (drug adherence, alcohol restriction, smoking cessation, exercise over 30 minutes, 

regular exercise, keeping body weight, keeping blood pressure, avoiding salty food, avoiding fatty 

food) and three knowledge-based confidence levels (danger of smoking, alcohol, depression/ 

anxiety/ or insomnia). The sum of each confidence level in the 9 behavior-based questions in 

lifestyle modification were calculated as the overall confidence level in lifestyle modification, and 

we defined the lower tertile for this overall confidence level as a “low confidence group”, and 
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surveyed the patient characteristics associated with this group of patients. For the final domain 

(domain 3), patients were asked to rate their recognition and action towards ‘heart attack’ by using a 

4-point Likert-scale. 

 

Statistical analysis 

Continuous variables were summarized as mean and standard deviations (SD) and 

categorical variables as percentages. Logistic regression analyses were conducted to assess the 

association of patients’ confidence in behavior-based lifestyle modification, as well as the precise 

recognition of ‘heart attack’ with various patient characteristics. For multivariate analysis, the 

variables submitted to the model included age, male, obesity, high school graduation or lower, 

hypertension, diabetes mellitus, dyslipidemia, and myocardial infarction (MI). Before multiple 

logistic regression analyses were performed, multicollinearity was assessed, and factors indicating 

serious multicollinearity were accordingly eliminated from the model. For all statistical analyses, 

significance was accepted at P < 0.05. Data analysis was performed using SPSS statistical software 

(SPSS Inc., Chicago, Illinois, USA). 
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3. Results 

Demographic data and satisfaction level of participants with their educational program are 

shown in Table 2 (domain 1). Most of the participants were male, and approximately half of our 

participants had received university education or higher. Approximately 70% of patients considered 

their lifestyle modification program as useful (“very useful” 26%, “useful” 45%, “little-useful” 12%, 

“not-useful” 5%, “never useful” 9%). Nutritional guidance was also considered useful in 

approximately 70% of patients (“very useful” 28%, “useful” 44%, “little-useful” 15%, “not-useful” 

4%, and “never useful” 6%). 

Figure 1 shows the behavior- and knowledge-based confidence levels associated with lifestyle 

modification (domain 2). We categorized each item into high confidence (“confident” or 

“completely-confident” >75%) and low confidence (“confident” or “completely-confident” <50%). 

Most of the participants were highly confident in smoking cessation, alcohol restriction, and 

adherence to medication. However, they had low levels of confidence in blood pressure and 

cholesterol control, diet regulation, and body weight maintenance, as well as routine exercise (Figure 

1A). In terms of knowledge-based confidence level of lifestyle modification, the majority of patients 

were confident in understanding the danger of smoking or alcohol, but were not confident in their 

understanding of the risk of depression, anxiety, and insomnia (Figure 1B). 

The total confidence score was calculated from the sum of the previously described nine 

behavior-based confidence levels in lifestyle modification (maximum score was 36 points). Patients 
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scoring less than the first tertile for total confidence (<23 points) were defined as the low confidence 

group. Univariate regression analysis showed that male sex, obesity, and lower education level were 

associated with the low confidence group with respect to lifestyle modification. In multivariate 

regression analysis adjusted by age, sex, obesity, educational level, coronary risk factors, and 

previous MI, we found that male sex (OR 3.61, 95% CI 1.11-11.8), and lower educational level (OR 

3.25, 95% CI 1.70-6.23), were independent determinants of the low confidence group (Table 3A). 

The significant association between obesity and low confidence level in lifestyle modification 

disappeared following adjustment with covariates (OR 1.73, 95% CI 0.90-3.33). 

Patients' recognition towards ‘heart attack’ is shown in Figure 2 (domain 3). When questioned 

whether they agreed with the idea of going promptly to hospital after heart attack, 233 patients (98%) 

agreed with the idea (“completely-agree” 50% and “agree” 48%), while one and two patients 

disagreed and completely disagreed with the idea, respectively. On the other hand, only 28% were 

confident in distinguishing between ‘heart attack’ and other diseases (“completely-confident” 5% and 

“confident” 23%), while 100 patients (42%) were “less-confident” and 67 (28%) patients were 

“not-confident”.  

Within this domain, univariate logistic regression analysis revealed that patients who had high 

confidence in awareness regarding ‘heart attack’ were associated with a previous history of MI, and 

that this association remained significant after adjustment for age, sex, and coronary risk factors (OR 

2.53, 95% CI 1.29-4.94; Table 3B). 
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4. Discussion 

The present study demonstrated the following key points: 1) the confidence levels in terms 

of lifestyle modification were different across the various risk factors for CAD patients, and patients 

had low confidence in blood pressure and cholesterol control, diet regulation, and body weight 

maintenance, as well as routine exercise; 2) low confidence in overall lifestyle modification was 

associated with male sex and low education level; and 3) there was a substantial gap between 

recognition and action towards ‘heart attack’.  

Much of the existing research on lifestyle modification has focused on single behaviors, e.g., 

smoking cessation, but the accomplishment level of lifestyle modification can vary among the main 

modifiable risk factors, including alcohol restriction, dyslipidemia, obesity, physical inactivity, 

hypertension, and diabetes. The strength of this study is that we quantified patient confidence levels 

based upon behavior for several risk factors of CAD, which could be related to adherence to lifestyle 

modification. Although patient education is known to be an important intervention in enhancing the 

adherence of lifestyle modification,[10] the challenge is how effective education programs could be 

offered to CAD patients given limited human resources, as well as the limited duration of 

hospitalization or outpatient consultation. We demonstrated that CAD patients were not confident in 

adhering to regular and sufficient amounts of exercise after discharge. The adherence to exercise 

training was reported as being low, approximately less than 60% in patients with heart failure 

(HF),[11,12] which is consistent with our data. Cardiologists need to emphasize its importance, and 
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pursue strategies to promote regular exercise, such as more extensive referral for cardiac 

rehabilitation and structured nurse- or therapist-led contact.[13] 
 
Our patients were also less 

confident in terms of the factors related to dietary and nutrition. Several previous studies reported 

poor adherence to salt or diet restriction among patients with chronic diseases, such as HF or 

diabetes mellitus,[14-16] suggesting that the difficulties in adherence to diet modification could be 

universal. Despite its powerful opportunities to reduce adverse health, confusion surrounding 

nutritional guidance sometimes emerges because of the rapid advances in dietary and nutrition 

science.[17] Continuous education, performed by multidisciplinary teams, especially nutritionists 

and diabetologists, could be essential in improving lifestyle modification. 

Knowledge of predisposing risk factors is an important step in the modification of lifestyle 

behaviors. Our study demonstrated that most responders understood the risk of smoking or excessive 

alcohol intake and were confident in their restriction. This robust knowledge was most likely due to 

repeated public health promotion, leading to patient motivation for restriction with relative 

ease.[18,19] In fact, the prevalence of smoking and alcohol consumption in Japan has declined over 

the last 10 year.[20,21] Considering these results, the importance of promoting smoking cessation 

and alcohol restriction through educational programs might be low relative to several other 

modifiable risk factors. On the other hand, psychological and sleep disturbances are known to be 

under-recognized and undertreated in cardiovascular patients by cardiologists despite its significance 

in the development and progression of various cardiovascular conditions, including CAD.[22,23] In 
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parallel with these circumstances, patient knowledge relating to depression, anxiety, and insomnia as 

risk factors for CAD, was relatively low in our study population. Educational campaigns, directed at 

cardiologists and patients, are now needed to improve awareness of psychological and sleep 

disturbances as risk factors for CAD patients. 

It is common for patients to have limited knowledge of ‘heart attack’ symptoms, and the 

lack of awareness in this regard represented a significant barrier to patients taking action and seeking 

medical care.[6] In our study, most of the participants had low confidence in distinguishing between 

‘heart attack’ and other disease. Patients with a history of MI were associated with high confidence in 

their precise recognition of ‘heart attack’, possibly because of their intense previous experience of 

this condition. Therefore, education on ‘heart attack’ in CAD patients without previous MI is 

recommended.  

There were some limitations to the present study that should be considered while 

interpreting the results. First, this was a small study based in a single-center. Therefore, the study 

involved a small number of patients; consequently, statistical power may not have been sufficient to 

detect any negative outcomes. Second, the cross-sectional design of this study limits our ability to 

clarify the impact of the patient’s confidence level on lifestyle modification and awareness of ‘heart 

attack’ on long-term clinical outcomes. Third, our study population included only those who 

underwent PCI, thus excluding patients who were not eligible for coronary revascularization that 

could have caused potential selection bias. Finally, data are based upon subjective perceptions by 
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patients, and not objective measurements, and thus confidence levels are subject to individual bias.  

5. Conclusions 

There were substantial disparities in the confidence level of lifestyle modification, as well as 

awareness of ‘heart attack’, in patients treated with PCI. These disparities need to be shared and 

solved with the help of a multidisciplinary team for further improvement in overall cardiovascular 

care.  
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Figure legend 

Figure 1: Self-confidence level in terms of lifestyle modification (A; behavior-based and B; 

knowledge based confidence level) 

 

Figure 2: Patients’ perception and recognition towards heart attack 
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Abstract 

Objective: To assess patient perspectives on secondary lifestyle modification and knowledge of 

“heart attack” after percutaneous coronary intervention (PCI) for coronary artery disease (CAD). 

Design: Observational cross-sectional study. 

Setting: A single university-based hospital center in Japan. 

Participants: Two hundred thirty-six consecutive patients with CAD who underwent PCI and 

completed the questionnaire (age, 67.4 ± 10.1 years; women, 14.8%; elective PCI, 75.4%). The 

survey questionnaire included questions related to confidence levels about 1) lifestyle modification at 

the time of discharge and 2) appropriate recognition of heart attack symptoms, and reaction to these 

symptoms, on a four-point Likert scale (1 = Not confident to 4 = Completely confident). 

Primary outcome measure: The primary outcome assessed was the patients’ confidence level about 

lifestyle modification and recognition of heart attack symptoms based on the original questionnaire. 

Results: Overall, patients had a high level of confidence (Confident or Completely confident, >75%) 

concerning smoking cessation, alcohol restriction, and medication adherence. However, they had 

relatively low level of confidence (<50%) in maintenance of blood pressure control, healthy diet, 

body weight, and routine exercise (≥3 times/week). After adjustment, male sex (odds ratio [OR] 3.61, 

95% confidence interval [CI] 1.11–11.8) and lower educational level (OR 3.25; 95% CI 1.70–6.23) 

were identified as factors associated with lower confidence levels. With regard to confidence in the 

recognition of heart attack, almost all respondents answered “yes” to the item “I should go to the 
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hospital as soon as possible when I have a heart attack”; however, only 28% of the responders were 

confident in their knowledge of distinction between heart attack symptoms and other conditions. 

Conclusions: There were substantial disparities in the confidence levels associated with lifestyle 

modification and recognition/response to heart attack. These gaps need to be further studied and 

disseminated to further improve cardiovascular care. 
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Strengths and limitations of this study 

Strengths: 

� We quantified patient confidence levels based on their behavior toward and knowledge of 

several risk factors for coronary artery disease, which could be related to adherence to lifestyle 

modification. 

� We also evaluated whether there was a substantial gap between patients’ recognition and actions 

toward “heart attack”. 

Limitations: 

� This is a small study conducted in a single center, and data were based on subjective perceptions 

by patients. 

� The cross-sectional design of this study limits its ability to clarify the impact of the patients’ 

confidence level on long-term clinical outcomes. 
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1. Introduction 

Lifestyle modifications including a balanced diet, smoking cessation, limited alcohol 

consumption, and increased physical activity are recommended as the first-line management for 

coronary artery disease (CAD). The American Heart Association/American College of Cardiology 

guidelines recommend a healthy dietary pattern with emphasis on the intake of vegetables, fruits, and 

whole grains, along with vigorous physical activity (three to four aerobic sessions per week).[1, 2] 

Adhering to lifestyle modification, including higher-quality diets or exercise rehabilitation, has been 

associated with a lower risk of all-cause mortality among patients with CAD.[3, 4] 

The recognition and confidence levels of patients with regard to symptoms and reactions to 

“heart attack” are also important patient-related factors influencing clinical outcomes. A previous 

nurse-led study revealed that education and counseling intervention led to increasingly positive 

attitudes in terms of patient response to heart attack,[5] suggesting that knowledge pertaining to heart 

attack could also represent a modifiable factor in the optimization of CAD management. Furthermore, 

inappropriate understanding of the symptoms related to CAD could directly affect the action of 

patients in seeking prompt emergency care,[6-9] which is known to contribute to timely reperfusion 

therapy. 

In recent years, the patients’ perspective on lifestyle modification or disease recognition has 

been the subject of much research in the field of cardiovascular diseases.[10, 11] Understanding 

patient perspective on these modifiable factors is essential to close the perception gap between 
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health-care providers and patients in terms of patients’ confidence level about lifestyle modification 

or disease recognition. These approaches also could help identify imbalances in the composition of 

patient education programs and assess their appropriateness. Herein, our primary goal was to 

elucidate the perspectives on secondary lifestyle modification and precise knowledge of heart attack 

in patients treated with percutaneous coronary intervention (PCI) in Japan. 
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2. Methods 

Study population and data collection 

We performed an observational cross-sectional study. The study population consisted of 237 

consecutive patients who underwent PCI between October 2011 and September 2012 at a single 

university-based hospital center (Keio University Hospital, Tokyo, Japan). Our nurse team obtained 

the completed survey questionnaires immediately after a group educational program and provision of 

discharge instructions, which are typically conducted 24–48 h before discharge. Patient education 

was conducted by nurses and nutritionists by using video and literature materials for lifestyle 

modification and nutritional guidance, which was followed by face-to-face counseling by a nurse. At 

this time, the nurses answered a number of questions related to the survey questionnaire from the 

patients. 

We excluded one patient (0.4%) owing to missing questionnaire data; thus, our analysis 

included a total of 236 patients (99.6%) who had answered all of the survey questions. Within this 

final cohort of study patients, 55 patients (23.3%) were diagnosed with acute coronary syndrome 

(ACS)(ST-elevation myocardial infarction, n = 28; non-ST-elevation myocardial infarction and 

unstable angina, n = 27), and 181 patients (76.7%) were diagnosed with stable angina or silent 

ischemia. Patients hospitalized for stable angina had more previous PCI than those hospitalized for 

ACS (n = 90 [49.7%] vs. n = 6 [10.9%], p < 0.001). All patients provided written informed consent 

to participate. The study protocol conformed to the ethical guidelines of the 1975 Declaration of 
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Helsinki as reflected in a prior approval by the Keio University School of Medicine Ethics 

Committee (approval no. 20110263). 

 

Survey questionnaire 

The survey included questions across a wide range of variables (Table 1). 

 

Table 1. Questionnaire for patients treated with percutaneous coronary intervention 

Domains Educational content 

First domain Usefulness of our hospital educational program 

 
    (Likert scale: 1 = Never useful to 5 = Very useful) 

 

 
Do you think our lifestyle modification program was useful? 

 
Do you think our nutrition modification program was useful? 

Second domain Self-confidence level of lifestyle modification 

 
    Behavior-based questions 

 
    (Likert scale: 1 = Not confident to 4 = Completely confident) 

 
I feel confident that I can avoid eating fatty food throughout the year. 

 
I feel confident that I can avoid eating salty food throughout the year. 

 
I feel confident that I can keep my blood pressure target. 

 
I feel confident that I can keep my body weight target. 

 
I feel confident that I can exercise regularly. 

 
I feel confident that I can exercise more than 30 min in each session. 

 
I feel confident that I can stop smoking. 

 
I feel confident that I can limit my alcohol intake. 

 
I feel confident that I can properly take drugs without failure. 

 
    Knowledge-based questions 

 
    (Likert scale: 1 = Not confident to 4 = Completely confident) 

 
I feel confident that I understand well the risk of smoking. 

 
I feel confident that I understand well the risk of alcohol intake. 

 
I feel confident that I understand well the risk of depression, anxiety, and insomnia. 

Third domain Action and recognition toward heart attack 

 
I should go to the hospital as soon as possible when heart attack occurs. 

 
    (Likert scale: 1 = Never agree to 4 = Completely agree) 
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I feel confident that I can distinguish between heart attack and other disease. 

      (Likert scale: 1 = Not confident to 4 = Completely confident) 

 

 The questions were grouped into three domains: 

1) Usefulness of the hospital educational program; 

2) Self-confidence level in terms of lifestyle modification; 

3) Confidence level in terms of the awareness of heart attack. 

The questionnaire was originally designed after an in-depth discussion among board-certified 

cardiologists and nurses in our institute for this study, and was largely based on the recommendations 

from the Japanese Circulation Society (JCS) guideline.[12] We first generated two major domains; 

(1) lifestyle modification, and (2) action and recognition towards heart attack. The components of 

lifestyle modification were initially chosen from this JCS guideline Class I recommendations (plus 

Class IIa if no Class I recommendations are available). The latter questionnaires for action and 

recognition towards heart attack were specifically developed from the investigators for the present 

study. We chose the words heart attack that was commonly used in clinical practice, not medical 

jargon (e.g., myocardial infarction), which could help the patients understand the questionnaire with 

ease.[13] In order to evaluate and validate the preliminary questionnaire, we then conducted pilot 

study with 17 patients (not included in the final analysis). Upon reviewing the responses, the main 

adjustments were made with the addition of questions related to the usefulness of our hospital 

education program. For domain 1, patients were asked to rate the usefulness of lifestyle and nutrition 
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guidance by using a five-point Likert scale (1 = Never useful, 2 = Not useful, 3 = Little useful, 4 = 

Useful, 5 = Very useful, or not provided with the educational program), and patients were divided 

into a useful group (4 or 5) and a not useful group (1, 2, or 3). For domain 2, the questionnaire about 

self-confidence level with regard to lifestyle modification contained 12 questions that were scored 

based on a four-point Likert scale (1 = Not confident, 2 = Less confident, 3 = Confident, 4 = 

Completely confident), and the patients were divided into a confident group (3 or 4) and a less 

confident group (1 or 2). These self-confidence questions consisted of nine behavior-based 

confidence levels (drug adherence, alcohol restriction, smoking cessation, exercise >30 min, regular 

exercise, keeping body weight, keeping blood pressure, avoiding salty food, and avoiding fatty food) 

and three knowledge-based confidence levels (danger of smoking, alcohol, depression/anxiety, or 

insomnia). The sum of each confidence level in the nine behavior-based questions on lifestyle 

modification was calculated as the overall confidence level in lifestyle modification, and we defined 

the lower tertile for this overall confidence level as a “low confidence group,” and surveyed the 

characteristics associated with this group of patients. For the final domain (domain 3), patients were 

asked to rate their recognition and action toward heart attack by using a four-point Likert scale. 

 

Statistical analysis 

Continuous variables were summarized as means and standard deviations, and categorical 

variables as percentages. Logistic regression analyses were conducted to assess the association of the 
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patients’ confidence in behavior-based lifestyle modification, as well as their precise recognition of 

heart attack with various patient characteristics. For multivariate analysis, the variables submitted to 

the model included age, male sex, obesity, high school graduation or less, hypertension, diabetes 

mellitus, dyslipidemia, and previous myocardial infarction (MI) or PCI. Before multiple logistic 

regression analyses were performed, multicollinearity was assessed, and factors indicating serious 

multicollinearity were accordingly eliminated from the model. For all statistical analyses, 

significance was accepted at p < 0.05. Data analysis was performed using SPSS statistical software 

(SPSS Inc., Chicago, IL, USA). 
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3. Results 

Demographic data and rating of the usefulness of the educational program by participants are 

shown in Table 2 (domain 1). Most of the participants were men, and approximately half of them had 

received university education or higher. Approximately 70% of patients considered their lifestyle 

modification program as useful (Very useful, 26%; Useful, 45%; Little useful, 12%; Not useful, 5%; 

Never useful, 9%). Nutritional guidance was also considered useful by approximately 70% of the 

patients (Very useful, 28%; Useful, 44%; Little useful, 15%; Not useful, 4%; Never useful, 6%). 

Figure 1 shows the behavior- and knowledge-based confidence levels associated with lifestyle 

modification (domain 2). We categorized each item into high confidence (Confident or Completely 

confident, >75%) and low confidence (Confident or Completely confident, <50%). Most of the 

participants were highly confident in smoking cessation, alcohol restriction, and adherence to 

medication. However, they had low levels of confidence in blood pressure and cholesterol control, 

diet regulation, body weight maintenance, and routine exercise (Figure 1A). In terms of 

knowledge-based confidence level of lifestyle modification, most of the patients were confident in 

their understanding of the danger of smoking or alcohol, but were not confident in their 

understanding of the risk of depression, anxiety, and insomnia (Figure 1B). 

The total confidence score was calculated from the sum of the previously described nine 

behavior-based confidence levels in lifestyle modification (maximum score, 36 points). Patients 

scoring lower than the first tertile for total confidence (<23 points) were defined as the low 
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confidence group. Univariate regression analysis showed that male sex, obesity, and lower education 

level were associated with the low confidence group with respect to lifestyle modification. In 

multivariate regression analysis adjusted for age, sex, obesity, educational level, coronary risk factors, 

and previous MI or previous PCI, we found that male sex (odds ratio [OR] 3.61, 95% confidence 

interval [CI] 1.11–11.8) and lower education level (OR 3.25, 95% CI 1.70–6.23) were independent 

determinants of the low confidence group (Table 3A). The significant association between obesity 

and low confidence level in lifestyle modification disappeared after adjustment for covariates (OR 

1.73, 95% CI 0.90–3.33). 

The patients’ recognition of heart attack is shown in Figure 2 (domain 3). When questioned 

whether they agreed with the idea of promptly going to the hospital after a heart attack, 233 patients 

(98%) agreed with the idea (Completely agree, 50%; Agree, 48%), whereas one and two patients 

disagreed and completely disagreed with the idea, respectively. On the other hand, only 28% were 

confident in distinguishing between heart attack and other diseases (Completely confident, 5%; 

Confident, 23%), whereas 100 patients (42%) were Less confident and 67 (28%) patients were Not 

confident. 

Within this domain, univariate logistic regression analysis revealed that patients who had high 

confidence in their awareness about heart attack were associated with a previous MI or PCI, and that 

this association remained significant after adjustment for age, sex, and coronary risk factors 

(previous MI: OR 2.51, 95% CI 1.29–4.91; previous PCI: OR 2.04, 95% CI 1.09–3.80; Table 3B). 
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Table 2. Demographic information of study participants 

Patient characteristics   n = 236 % 

Age, years   67.4 ± 10.1 
 

Male 
 

201 85.2 

BMI, kg/m2 
 

24.7 ± 3.4 
 

University education or more 
 

117 49.6 

Married 
 

199 84.3 

Living alone 
 

31 13.1 

Coronary risk factors 
   

Hypertension 
 

187 79.2 

Diabetes mellitus 
 

93 39.4 

Dyslipidemia 
 

179 75.8 

Smoking 
 

65 27.5 

Family history of CAD 
 

52 22.0 

Previous PCI 
 

96 40.7 

Previous CABG 
 

5 2.3 

Previous MI 
 

64 27.1 

Previous HF 
 

14 5.9 

CVD 
 

30 12.7 

PAD 
 

36 15.3 

COPD 
 

18 7.6 

ACS 
 

55 23.3 

Multivessel disease 
 

59 25.0 

Laboratory data 
   

CRP, mg/dL 
 

0.49 ± 1.37 
 

Cr, mg/dL 
 

1.32 ± 1.87 
 

TG, mg/dL 
 

146.5 ± 79.5 
 

HDL, mg/dL 
 

43.6 ± 12.5 
 

LDL, mg/dL 
 

87.4 ± 29.5 
 

Usefulness of educational program: very useful or useful 

    Lifestyle modification (%) 
 

168 71.2 

    Nutrition guidance (%)   170  72.0 

 

Data are shown as mean ± standard deviation or number and percentage. BMI: body mass index, 

CAD: coronary artery disease, PCI: percutaneous coronary intervention, CABG: coronary artery 

bypass graft, MI: myocardial infarction, HF: heart failure, CVD: cerebrovascular disease, PAD: 
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peripheral arterial disease, COPD: chronic obstructive pulmonary disease, ACS: acute coronary 

syndrome, CRP: C-reactive protein, Cr: creatinine, TG: triglyceride, HDL: high-density lipoprotein, 

LDL: low-density lipoprotein. 

 

Table 3A. Determinants of low confidence level in lifestyle modification 
  

  Univariate models Multivariate models 

      Model 1 Model 2 

Variables 
OR 

p Value 
OR 

p Value 
OR 

p Value 
95% CI 95% CI 95% CI 

Age 
0.98 

0.10  
0.98 

0.30 
0.98 

0.30 
0.95–1.01 0.95–1.02 0.95–1.02 

Male 
3.51 

0.02  
3.61 

0.03 
3.50 

0.04 
1.18–10.5 1.11–11.8 1.07–11.4 

Obesity (BMI >25 kg/m
2
) 

2.36 
0.003  

1.73 
0.10 

1.75 
0.09 

1.33–4.18 0.90–3.33 0.92–3.36 

High school graduation or less 
2.51 

0.002  
3.25 

<0.001 
3.26 

<0.001 
1.40–4.51 1.70–6.23 1.71–6.22 

Hypertension 
0.91 

0.78  
1.22 

0.64 
1.21 

0.66 
0.46–1.79 0.53–2.81 0.52–2.79 

Dyslipidemia 
0.54 

0.05  
0.61 

0.19 
0.60 

0.17 
0.29–1.01 0.30–2.30 0.29–1.24 

Diabetes mellitus 
1.14 

0.65  
1.22 

0.55 
1.22 

0.55 
0.65–2.01 0.64–2.30 0.65–2.29 

Previous MI 
1.03 

0.93  
0.96 

0.90 
  

  
0.55–1.92 0.47–1.96   

Previous PCI 
0.97 

0.910  
  

 
1.10 

0.026 
0.55–1.70     0.57–2.11 

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction, PCI: 

percutaneous coronary intervention. 

Standard covariates = age, male sex, obesity, educational level, coronary risk factors (hypertension, 

dyslipidemia, diabetes mellitus). 

Model 1 = standard covariates + previous MI. 

Model 2 = standard covariates + previous PCI. 
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Table 3B. Determinants of high confidence in precise recognition of heart attack 
 

  Univariate models Multivariate models 

      Model 1 Model 2 

Variables 
OR 

p Value 
OR 

p Value 
OR 

p Value 
95% CI 95% CI 95% CI 

Age 
0.99 

0.57 
0.99 

0.69 
0.99 

0.61 
0.97–1.02 0.96–1.03 0.96–1.02 

Male 
0.72 

0.41 
0.6 

0.28 
0.63 

0.33 
0.32–1.59 0.24–1.52 0.25–1.59 

Obesity (BMI >25 kg/m2) 
1.20 

0.53 
1.5 

0.23 
1.35 

0.36 
0.68–2.13 0.78–2.88 0.71–2.56 

High school graduation or less 
1.12 

0.70 
0.68 

0.25 
0.82 

0.53 
0.63–1.98 0.36–1.31 0.43–1.54 

Hypertension 
1.54 

0.25 
1.37 

0.45 
1.36 

0.46 
0.73–3.25 0.61–3.11 0.60–3.06 

Dyslipidemia 
1.99 

0.07 
1.46 

0.35 
1.43 

0.38 
0.96–4.12 0.66–3.19 0.65–3.15 

Diabetes mellitus 
0.74 

0.31 
0.63 

0.16 
0.58 

0.10 
0.41–1.33 0.33–1.20 0.31–1.11 

Previous MI 
2.10 

0.02 
2.51 

0.007 
  

  
1.14–3.83 1.29–4.91   

Previous PCI 
2.04 

0.015 
  

 
2.04 

0.026 
1.15–3.62     1.09–3.80 

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction, PCI: 

percutaneous coronary intervention. 

Standard covariates = age, male sex, obesity, education level, coronary risk factors (hypertension, 

dyslipidemia, diabetes mellitus). 

Model 1 = standard covariates + previous MI. 

Model 2 = standard covariates + previous PCI. 
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4. Discussion 

The present study demonstrated the following key points: 1) the confidence levels in terms 

of lifestyle modification were different across the various risk factors for patients with CAD, and 

patients had low confidence in their blood pressure and cholesterol control, diet regulation, body 

weight maintenance, and routine exercise; 2) low confidence in overall lifestyle modification was 

associated with male sex and low education level; and 3) there was a substantial gap between 

recognition and action toward heart attack. 

Much of the existing research on lifestyle modification has focused on single behaviors, e.g., 

smoking cessation; however, the accomplishment level of lifestyle modification can vary among the 

main modifiable risk factors, including alcohol restriction, dyslipidemia, obesity, physical inactivity, 

hypertension, and diabetes. The strength of this study is that we quantified patient confidence levels 

based on their behavior toward several risk factors for CAD, which could be related to adherence to 

lifestyle modification. Although patient education is known to be an important intervention in 

enhancing the adherence to lifestyle modification,[14] the challenge is how effectively could 

education programs be offered to patients with CAD given the limited human resources, as well as 

the limited duration of hospitalization or outpatient consultation. We demonstrated that patients with 

CAD were not confident in adhering to regular and sufficient amounts of exercise after discharge. 

The adherence to exercise training was reported as being low, i.e., approximately <60% in patients 

with heart failure (HF),[15, 16] which is consistent with our data. Cardiologists need to emphasize 
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the importance of exercise training, and pursue strategies to promote regular exercise, such as more 

extensive referral for cardiac rehabilitation and structured nurse- or therapist-led contact.[17] Our 

patients were also less confident about factors related to dietary and nutrition. Several previous 

studies reported poor adherence to salt or diet restriction among patients with chronic diseases, such 

as HF or diabetes mellitus,[18-20] suggesting that the difficulties in adherence to diet modification 

could be universal. Despite its powerful opportunities to reduce adverse health, confusion 

surrounding nutritional guidance sometimes emerges because of the rapid advances in dietary and 

nutrition science.[21] Continuous education, performed by multidisciplinary teams, especially 

nutritionists and diabetologists, could be essential in improving lifestyle modification. 

Knowledge of predisposing risk factors is an important step in the modification of lifestyle 

behaviors. Our study demonstrated that most responders understood the risk of smoking or excessive 

alcohol intake, and were confident in their restriction. This robust knowledge was most likely due to 

repeated public health promotion, leading to patient motivation for restriction with relative ease.[22, 

23] In fact, the prevalence of smoking and alcohol consumption in Japan has declined during the last 

10 years.[24, 25] Considering these results, the importance of promoting smoking cessation and 

alcohol restriction through educational programs might be low relative to several other modifiable 

risk factors. On the other hand, psychological and sleep disturbances are known to be 

under-recognized and undertreated in patients with cardiovascular disease despite its significance in 

the development and progression of various cardiovascular conditions, including CAD.[26, 27] In 
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parallel with these circumstances, patient knowledge relating to depression, anxiety, and insomnia as 

risk factors for CAD was relatively low in our study population. Educational campaigns, directed at 

cardiologists and patients, are needed to improve awareness of psychological and sleep disturbances 

as risk factors for CAD. 

Several studies have been conducted to clarify the sex difference in the achievement of 

secondary prevention in cardiovascular disease, with mixed and inconsistent results.[28-30] 

Interestingly, there were regional variations in the sex difference in the achievement of lifestyle 

modification.[31, 32] Although lifestyle modification for the secondary prevention of CAD was 

generally worse in women than in men, women in Asia were more likely than men to be adherent to 

lifestyle modification, especially in terms of adequate physical activities, with opposing results in 

Europe and the Middle East.[32] Consistent with the regional variation with its achievement, patient 

perspective concerning secondary prevention could differ. Although a high confidence on lifestyle 

modification was associated with the female sex in patients with CAD in Japan according to our data, 

the knowledge and awareness of cardiovascular disease among women is inadequate in a nationwide 

survey from the United States.[33] Although it remains unknown why regional variations occur in 

the sex difference in the attitude toward and achievement of lifestyle medication, this might be 

explained by the social background of women (e.g., education level).[34] These assessments are 

warranted to clarify which subpopulation should be targeted for education in each region. Moreover, 

regular surveys of patients’ perspective will also be needed in the future. 
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It is common for patients to have limited knowledge of heart attack symptoms, and the lack 

of awareness in this regard represents a significant barrier to patients taking action and seeking 

medical care.[6] In our study, most of the participants had low confidence in distinguishing between 

heart attack and other disease. Patients with a history of MI or PCI were associated with high 

confidence in their precise recognition of heart attack, possibly because of their previous experience 

of heart attack, PCI, or repeated education. It is difficult to conclude which factors affect the 

confidence level about heart attack from our data; however, education focusing on heart attack in 

patients with CAD without previous MI or PCI is recommended. 

The present study has some limitations that should be considered when interpreting the 

results. First, this was a small study based in a single center. Therefore, the study involved a small 

number of patients; consequently, its statistical power may not have been sufficient to detect any 

negative outcomes. Second, the cross-sectional design of this study limits its ability to clarify the 

impact of the patients’ confidence level on lifestyle modification and awareness of heart attack on 

postdischarge behaviors and long-term clinical outcomes. Third, our study population included only 

patients who underwent PCI; thus, patients who were not eligible for coronary revascularization, 

which could have caused potential selection bias, were excluded. Finally, our data were based on 

subjective perceptions by patients, and not objective measurements; thus, the confidence levels are 

subject to individual bias. 
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5. Conclusions 

There were substantial disparities in the confidence level about lifestyle modification, as 

well as awareness of heart attack, in patients treated with PCI. Male sex and lower educational level 

were associated with lower confidence levels with regard to lifestyle modification. There was a 

substantial gap between recognition and action toward heart attack, and a history of MI was 

associated with higher confidence in awareness about heart attack. Medical providers should 

disseminate and solve these substantial disparities with the help of a multidisciplinary team for 

further improvement in overall cardiovascular care. 
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Abbreviations list 

ACS: acute coronary syndrome 

BMI: body mass index 

CABG: coronary artery bypass graft 

CAD: coronary artery disease 

CI: confidence interval 

COPD: chronic obstructive pulmonary disease 

Cr: creatinine 

CRP: C-reactive protein 

CVD: cerebrovascular disease 

HDL: high-density lipoprotein 

HF: heart failure 

LDL: low-density lipoprotein 

MI: myocardial infarction 

OR: odds ratio 

PAD: peripheral arterial disease 

PCI: percutaneous coronary intervention 

SD: standard deviation 

TG: triglyceride 
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Figure legends 

Figure 1: Self-confidence level of lifestyle modification (A: behavior-based and B: knowledge-based 

confidence level) 

 

Figure 2: Patients’ perception and recognition of heart attack 
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Figure 1: Self-confidence level of lifestyle modification (A: behavior-based and B: knowledge-based 
confidence level)  
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Figure 2: Patients’ perception and recognition of heart attack  
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Abstract 

Objective: To assess patient perspectives on secondary lifestyle modification and knowledge of 

“heart attack” after percutaneous coronary intervention (PCI) for coronary artery disease (CAD). 

Design: Observational cross-sectional study. 

Setting: A single university-based hospital center in Japan. 

Participants: In total, 236 consecutive patients with CAD who underwent PCI completed a 

questionnaire (age, 67.4 ± 10.1 years; women, 14.8%; elective PCI, 75.4%). The survey 

questionnaire included questions related to confidence levels about 1) lifestyle modification at the 

time of discharge and 2) appropriate recognition of heart attack symptoms and reactions to these 

symptoms on a four-point Likert scale (1 = not confident to 4 = completely confident). 

Primary outcome measure: The primary outcome assessed was the patients’ confidence level 

regarding lifestyle modification and the recognition of heart attack symptoms. 

Results: Overall, patients had a high level of confidence (confident or completely confident, > 75%) 

about smoking cessation, alcohol restriction, and medication adherence. However, they had a 

relatively low level of confidence (< 50%) about the maintenance of blood pressure control, healthy 

diet, body weight, and routine exercise (≥ 3 times/week). After adjustment, male sex (odds ratio 

[OR] 3.61, 95% confidence interval [CI] 1.11–11.8) and lower educational level (OR 3.25; 95% CI 

1.70–6.23) were identified as factors associated with lower confidence levels. In terms of confidence 

in the recognition of heart attack, almost all respondents answered “yes” to the item “I should go to 
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the hospital as soon as possible when I have a heart attack”; however, only 28% of the responders 

were confident in their ability to distinguish between heart attack symptoms and other conditions. 

Conclusions: There were substantial disparities in the confidence levels associated with lifestyle 

modification and recognition/response to heart attack. These gaps need to be studied further and 

disseminated to improve cardiovascular care. 
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Strengths and limitations of this study 

Strengths: 

� We quantified patient confidence levels in their behavior toward and knowledge of several risk 

factors for coronary artery disease that could be related to adherence to lifestyle modification. 

� We also evaluated whether there was a substantial gap between patients’ recognition and actions 

toward “heart attack.” 

Limitations: 

� This is a small study conducted in a single center and the data were based on the subjective 

perceptions of patients. 

� The cross-sectional design of this study limits its ability to clarify the impact of a patient’s 

confidence level on their long-term clinical outcome. 
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1. Introduction 

Lifestyle modifications, including a balanced diet, smoking cessation, limited alcohol consumption, 

and increased physical activity, are recommended for the first-line management for coronary artery 

disease (CAD). The American Heart Association/American College of Cardiology guidelines 

recommend a healthy diet with an emphasis on vegetables, fruits, and whole grains along with 

vigorous physical activity (three to four aerobic sessions per week).[1, 2] Adhering to lifestyle 

modifications, including higher-quality diets or exercise rehabilitation, has been associated with a 

lower risk of all-cause mortality among patients with CAD.[3, 4] 

The recognition and confidence levels of patients with respect to symptoms and reactions to 

“heart attack” are also important patient-related factors influencing clinical outcomes. A previous 

nurse-led study revealed that education and counseling intervention led to increasingly positive 

attitudes in terms of patient response to heart attack,[5] suggesting that knowledge of heart attack 

could also represent a modifiable factor in the optimization of CAD management. Furthermore, 

inappropriate understanding of the symptoms of CAD could directly affect the action of patients in 

seeking prompt emergency care,[6-9] which is known to contribute to timely reperfusion therapy. 

In recent years, patient perspectives on lifestyle modification or disease recognition have 

been the subject of much research in the field of cardiovascular diseases.[10, 11] Understanding 

patient perspectives on these modifiable factors is essential to close the perception gap between 

health-care providers and patients in terms of patients’ confidence levels regarding lifestyle 
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modification or disease recognition. These approaches could also help to identify imbalances in the 

composition of patient education programs and assess the appropriateness of such programs. In this 

study, our primary goal was to elucidate the perspectives on secondary lifestyle modification and 

precise knowledge of heart attack in patients treated with percutaneous coronary intervention (PCI) 

in Japan. 
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2. Methods 

Study population and data collection 

We performed an observational cross-sectional study. The study population consisted of 237 

consecutive patients who underwent PCI between October 2011 and September 2012 at a single 

university-based hospital center (Keio University Hospital, Tokyo, Japan). Our nursing team 

obtained the completed survey questionnaires immediately after a group educational program and the 

provision of discharge instructions, which are typically conducted 24–48 h before discharge. Patient 

education was conducted by nurses and nutritionists using video and literature materials for lifestyle 

modification and nutritional guidance, which was followed by face-to-face counseling by a nurse. At 

this time, the nurses answered several questions related to the survey questionnaire from the patients. 

The response rate to the survey questionnaire was 99.6% and we excluded one patient 

(0.4%) due to missing questionnaire data. Thus, our analysis included a total of 236 patients who 

answered all the survey questions. Within this final cohort of study patients, 55 patients (23.3%) 

were diagnosed with acute coronary syndrome (ACS) (ST-elevation myocardial infarction, n = 28; 

non-ST-elevation myocardial infarction and unstable angina, n = 27) and 181 patients (76.7%) were 

diagnosed with stable angina or silent ischemia. More patients hospitalized for stable angina had a 

history of previous PCI than those hospitalized for ACS (n = 90 [49.7%] vs. n = 6 [10.9%], p < 

0.001). All patients provided written informed consent to participate in the study. The study protocol 

conformed to the ethical guidelines of the 1975 Declaration of Helsinki as reflected by the prior 
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approval by the Keio University School of Medicine Ethics Committee (approval no. 20110263). 

 

Survey questionnaire 

The survey included questions covering a wide range of variables (Table 1). 

 

Table 1. Questionnaire for patients treated with percutaneous coronary intervention 

Domains Educational content 

First domain Usefulness of our hospital educational program 

 
    (Likert scale: 1 = never useful to 5 = very useful) 

 

 
Do you think our lifestyle modification program was useful? 

 
Do you think our nutrition modification program was useful? 

Second domain Self-confidence level of lifestyle modification 

 
    Behavior-based questions 

 
    (Likert scale: 1 = not confident to 4 = completely confident) 

 
I feel confident that I can avoid eating fatty food throughout the year. 

 
I feel confident that I can avoid eating salty food throughout the year. 

 
I feel confident that I can keep my blood pressure target. 

 
I feel confident that I can keep my body weight target. 

 
I feel confident that I can exercise regularly. 

 
I feel confident that I can exercise more than 30 min in each session. 

 
I feel confident that I can stop smoking. 

 
I feel confident that I can limit my alcohol intake. 

 
I feel confident that I can properly take drugs without failure. 

 
    Knowledge-based questions 

 
    (Likert scale: 1 = not confident to 4 = completely confident) 

 
I feel confident that I understand well the risk of smoking. 

 
I feel confident that I understand well the risk of alcohol intake. 

 
I feel confident that I understand well the risk of depression, anxiety, and insomnia. 

Third domain Action and recognition toward heart attack 

 
I should go to the hospital as soon as possible when heart attack occurs. 

 
    (Likert scale: 1 = never agree to 4 = completely agree) 

 
I feel confident that I can distinguish between heart attack and other disease. 

      (Likert scale: 1 = not confident to 4 = completely confident) 
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The questions were grouped into three domains: 

1) Usefulness of the hospital educational program; 

2) Self-confidence level in terms of lifestyle modification; 

3) Confidence level in terms of the awareness of heart attack. 

 

The questionnaire was originally designed after an in-depth discussion among board-certified 

cardiologists and nurses at our institute for this study and was largely based on the recommendations 

of the Japanese Circulation Society (JCS) guidelines.[12] We first generated two major domains: (1) 

lifestyle modification and (2) action and recognition regarding heart attack. The components of 

lifestyle modification were initially chosen from the JCS guidelines class-I recommendations (plus 

class IIa if no class-I recommendations were available). The latter questionnaires for action and 

recognition regarding heart attack were specifically developed by the investigators of the present 

study. We chose the term “heart attack”, which is commonly used in clinical practice, rather than 

medical jargon (e.g., myocardial infarction). This was to help the patients to understand the 

questionnaire more easily.[13] To evaluate and validate the preliminary questionnaire, we then 

conducted a pilot study with 17 patients (not included in the final analysis). Upon reviewing the 

responses to the pilot study, some adjustments were made, including the addition of questions related 

to the usefulness of our hospital education program. For domain 1, patients were asked to rate the 

Page 9 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

usefulness of lifestyle and nutrition guidance using a five-point Likert scale (1 = never useful, 2 = 

not useful, 3 = little useful, 4 = useful, 5 = very useful, or not provided with an educational program) 

and patients were divided into the useful group (4 or 5) and not useful group (1, 2, or 3). For domain 

2, the questionnaire concerning self-confidence level about lifestyle modification contained 12 

questions that were scored based on a four-point Likert scale (1 = not confident, 2 = less confident, 3 

= confident, 4 = completely confident) and the patients were divided into the high confidence group 

(3 or 4) and low confidence group (1 or 2). These self-confidence questions consisted of nine 

behavior-based confidence levels (drug adherence, alcohol restriction, smoking cessation, exercise > 

30 min, regular exercise, keeping body weight, keeping blood pressure, avoiding salty food, and 

avoiding fatty food) and three knowledge-based confidence levels (danger of smoking, alcohol, 

depression/anxiety, or insomnia). The sum of each confidence level in the nine behavior-based 

questions on lifestyle modification was calculated as the overall confidence level in lifestyle 

modification and we defined the lower tertile for this overall confidence level as the “low confidence 

group” and surveyed the characteristics associated with this group. For the final domain (domain 3), 

patients were asked to rate their recognition and action toward heart attack using a four-point Likert 

scale. 

 

Statistical analysis 

Continuous variables were summarized as means and standard deviations and categorical variables 
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as percentages. Logistic regression analyses were conducted to assess the association of the patients’ 

confidence in behavior-based lifestyle modification as well as their precise recognition of heart 

attack with various patient characteristics. For multivariate analysis, the variables entered in the 

model included age, male sex, obesity, high school graduation or less, hypertension, diabetes mellitus, 

dyslipidemia, and previous myocardial infarction (MI) or PCI. Before multiple logistic regression 

analyses were performed, multicollinearity was assessed and factors indicating serious 

multicollinearity were accordingly eliminated from the model. C-statistics were used to evaluate the 

predictability of the models used for multivariate regression analysis. For all statistical analyses, 

statistical significance was accepted at p < 0.05. Data analysis was performed using SPSS 23.0 for 

Windows (SPSS Inc., Chicago, IL, USA). 
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3. Results 

Demographic data and usefulness ratings of the educational program by participants are shown in 

Table 2 (domain 1). Most of the participants were men and approximately half of them had received 

university education or higher. Approximately 70% of patients considered their lifestyle modification 

program as useful (very useful, 26%; useful, 45%). Nutritional guidance was also considered useful 

by approximately 70% of the patients (very useful, 28%; useful, 44%). 

Figure 1 shows the behavior- and knowledge-based confidence levels associated with lifestyle 

modification (domain 2). Most of the participants were highly confident (confident or completely 

confident, > 75%) in smoking cessation, alcohol restriction, and adherence to medication. However, 

they had low levels of confidence (confident or completely confident, < 50%) in blood pressure and 

cholesterol control, diet regulation, body weight maintenance, and routine exercise (Figure 1A). In 

terms of knowledge-based confidence level of lifestyle modification, most of the patients were 

confident in their understanding of the danger of smoking or alcohol but were not confident in their 

understanding of the risk of depression, anxiety, and insomnia (Figure 1B). 

The total confidence score was calculated from the sum of the previously described nine 

behavior-based confidence levels in lifestyle modification (maximum score, 36 points). Patients 

scoring lower than the first tertile for total confidence (< 23 points) were defined as the low 

confidence group. Univariate regression analysis showed that male sex, obesity, and lower education 

level were associated with the low confidence group with respect to lifestyle modification. In 
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multivariate regression analysis adjusted for age, sex, obesity, educational level, coronary risk factors, 

and previous MI or previous PCI, we found that male sex (odds ratio [OR] 3.61, 95% confidence 

interval [CI] 1.11–11.8) and lower education level (OR 3.25, 95% CI 1.70–6.23) were independent 

determinants of inclusion in the low confidence group (Table 3A). The significant association 

between obesity and low confidence level in lifestyle modification disappeared after adjustment for 

covariates (OR 1.73, 95% CI 0.90–3.33). The c-statistics of model 1 and 2 were 0.72 (95% CI 0.65–

0.80) and 0.72 (95% CI 0.64–0.79), respectively. 

The data concerning patients’ recognition of heart attack are shown in Figure 2 (domain 3). 

When questioned about whether they agreed with the idea of promptly going to the hospital after a 

heart attack, 233 patients (98%) agreed (completely agree, 50%; agree, 48%), whereas one and two 

patients disagreed and completely disagreed with the idea, respectively. In contrast, only 28% were 

confident in distinguishing between heart attack and other diseases (completely confident, 5%; 

confident, 23%), whereas 100 patients (42%) were less confident and 67 (28%) patients were not 

confident. Within this domain, univariate logistic regression analysis revealed that patients who had 

high confidence in their awareness of heart attack were associated with a previous MI or PCI and this 

association remained significant after adjustment for age, sex, and coronary risk factors (previous 

MI: OR 2.51, 95% CI 1.29–4.91; previous PCI: OR 2.04, 95% CI 1.09–3.80; Table 3B). The 

c-statistics of model 1 and 2 were 0.67 (CI 0.59–0.75) and 0.65 (95% CI 0.57–0.73), respectively. 
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Table 2. Demographic data of the study participants 

Patient characteristics   n = 236 % 

Age, years   67.4 ± 10.1 
 

Male 
 

201 85.2 

BMI, kg/m2 
 

24.7 ± 3.4 
 

University education or more 
 

117 49.6 

Married 
 

199 84.3 

Living alone 
 

31 13.1 

Coronary risk factors 
   

Hypertension 
 

187 79.2 

Diabetes mellitus 
 

93 39.4 

Dyslipidemia 
 

179 75.8 

Smoking 
 

65 27.5 

Family history of CAD 
 

52 22.0 

Previous PCI 
 

96 40.7 

Previous CABG 
 

5 2.3 

Previous MI 
 

64 27.1 

Previous HF 
 

14 5.9 

CVD 
 

30 12.7 

PAD 
 

36 15.3 

COPD 
 

18 7.6 

ACS 
 

55 23.3 

Multivessel disease 
 

59 25.0 

Laboratory data 
   

CRP, mg/dL 
 

0.49 ± 1.37 
 

Cr, mg/dL 
 

1.32 ± 1.87 
 

TG, mg/dL 
 

146.5 ± 79.5 
 

HDL, mg/dL 
 

43.6 ± 12.5 
 

LDL, mg/dL 
 

87.4 ± 29.5 
 

Usefulness of educational program: very useful or useful 

    Lifestyle modification (%) 
 

168 71.2 

    Nutrition guidance (%)   170  72.0 

 

Data are shown as mean ± standard deviation or number and percentage. BMI: body mass index, 

CAD: coronary artery disease, PCI: percutaneous coronary intervention, CABG: coronary artery 

bypass graft, MI: myocardial infarction, HF: heart failure, CVD: cerebrovascular disease, PAD: 

Page 14 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

peripheral arterial disease, COPD: chronic obstructive pulmonary disease, ACS: acute coronary 

syndrome, CRP: C-reactive protein, Cr: creatinine, TG: triglyceride, HDL: high-density lipoprotein, 

LDL: low-density lipoprotein. 

 

Table 3A. Determinants of low confidence level in lifestyle modification 
  

  Univariate models Multivariate models 

      Model 1 Model 2 

Variables 
OR 

p-value 
OR 

p-value 
OR 

p-value 
95% CI 95% CI 95% CI 

Age 
0.98 

0.10  
0.98 

0.30 
0.98 

0.30 
0.95–1.01 0.95–1.02 0.95–1.02 

Male 
3.51 

0.02  
3.61 

0.03 
3.50 

0.04 
1.18–10.5 1.11–11.8 1.07–11.4 

Obesity (BMI > 25 kg/m
2
) 

2.36 
0.003  

1.73 
0.10 

1.75 
0.09 

1.33–4.18 0.90–3.33 0.92–3.36 

High school graduation or less 
2.51 

0.002  
3.25 

<0.001 
3.26 

<0.001 
1.40–4.51 1.70–6.23 1.71–6.22 

Hypertension 
0.91 

0.78  
1.22 

0.64 
1.21 

0.66 
0.46–1.79 0.53–2.81 0.52–2.79 

Dyslipidemia 
0.54 

0.05  
0.61 

0.19 
0.60 

0.17 
0.29–1.01 0.30–2.30 0.29–1.24 

Diabetes mellitus 
1.14 

0.65  
1.22 

0.55 
1.22 

0.55 
0.65–2.01 0.64–2.30 0.65–2.29 

Previous MI 
1.03 

0.93  
0.96 

0.90 
  

  
0.55–1.92 0.47–1.96   

Previous PCI 
0.97 

0.91  
  

 
1.10 

0.78 
0.55–1.70     0.57–2.11 

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction, PCI: 

percutaneous coronary intervention. 

Standard covariates = age, male sex, obesity, educational level, coronary risk factors (hypertension, 

dyslipidemia, diabetes mellitus). 

Model 1 = standard covariates + previous MI. 

Model 2 = standard covariates + previous PCI. 
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Table 3B. Determinants of high confidence in precise recognition of heart attack 
 

  Univariate models Multivariate models 

      Model 1 Model 2 

Variables 
OR 

p-value 
OR 

p-value 
OR 

p-value 
95% CI 95% CI 95% CI 

Age 
0.99 

0.57 
0.99 

0.69 
0.99 

0.61 
0.97–1.02 0.96–1.03 0.96–1.02 

Male 
0.72 

0.41 
0.6 

0.28 
0.63 

0.33 
0.32–1.59 0.24–1.52 0.25–1.59 

Obesity (BMI > 25 kg/m2) 
1.20 

0.53 
1.5 

0.23 
1.35 

0.36 
0.68–2.13 0.78–2.88 0.71–2.56 

High school graduation or less 
1.12 

0.70 
0.68 

0.25 
0.82 

0.53 
0.63–1.98 0.36–1.31 0.43–1.54 

Hypertension 
1.54 

0.25 
1.37 

0.45 
1.36 

0.46 
0.73–3.25 0.61–3.11 0.60–3.06 

Dyslipidemia 
1.99 

0.07 
1.46 

0.35 
1.43 

0.38 
0.96–4.12 0.66–3.19 0.65–3.15 

Diabetes mellitus 
0.74 

0.31 
0.63 

0.16 
0.58 

0.10 
0.41–1.33 0.33–1.20 0.31–1.11 

Previous MI 
2.10 

0.02 
2.51 

0.007 
  

  
1.14–3.83 1.29–4.91   

Previous PCI 
2.04 

0.02 
  

 
2.04 

0.03 
1.15–3.62     1.09–3.80 

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction, PCI: 

percutaneous coronary intervention. 

Standard covariates = age, male sex, obesity, education level, coronary risk factors (hypertension, 

dyslipidemia, diabetes mellitus). 

Model 1 = standard covariates + previous MI. 

Model 2 = standard covariates + previous PCI. 
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4. Discussion 

The present study demonstrated the following key points: 1) confidence levels in lifestyle 

modification were different across the various risk factors for patients with CAD and patients had 

low confidence in their blood pressure and cholesterol control, diet regulation, body weight 

maintenance, and routine exercise; 2) low confidence in overall lifestyle modification was associated 

with male sex and lower education level; and 3) there was a substantial gap between recognition of 

and action toward heart attack. 

Much of the existing research on lifestyle modification has focused on single behaviors, e.g., 

smoking cessation. However, the level of accomplishment regarding lifestyle modification can vary 

among the main modifiable risk factors, including alcohol restriction, dyslipidemia, obesity, physical 

inactivity, hypertension, and diabetes. The strength of this study is that we quantified patient 

confidence levels based on patient behavior toward several risk factors for CAD that could be related 

to adherence to lifestyle modification. Although patient education is known to be an important 

intervention in enhancing the adherence to lifestyle modification,[14] the challenge is how to 

effectively deliver education programs to patients with CAD given limited human resources and 

limited duration of hospitalization or outpatient consultation. We demonstrated that patients with 

CAD were not confident in adhering to regular and sufficient exercise after discharge. The adherence 

to exercise training has been reported as low in previous studies, i.e., approximately < 60% in 

patients with heart failure (HF),[15, 16] which is consistent with our data. Cardiologists need to 
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emphasize the importance of exercise training and pursue strategies to promote regular exercise, such 

as more extensive referral for cardiac rehabilitation and structured nurse- or therapist-led contact.[17] 

Our patients were also less confident about factors related to dietary and nutritional factors. Several 

previous studies reported poor adherence to salt restriction or diet restriction in general among 

patients with chronic diseases such as HF or diabetes mellitus,[18-20] suggesting that the difficulties 

in adhering to dietary modification could be universal. Despite its powerful opportunities to reduce 

adverse health, confusion surrounding nutritional guidance sometimes emerges because of the rapid 

advances in dietary and nutrition science.[21] Continuous education performed by multidisciplinary 

teams, especially nutritionists and diabetologists, could be essential in improving lifestyle 

modification. 

Knowledge of predisposing risk factors is an important step in the modification of lifestyle 

behaviors. Our study demonstrated that most responders understood the risk of smoking or excessive 

alcohol intake and were confident in restricting these activities. This robust patient knowledge was 

most likely due to repeated public health promotion, leading to patient motivation to adhere to 

smoking cessation and alcohol restriction with relative ease.[22, 23] In fact, the prevalence of 

smoking and alcohol consumption in Japan has declined during the last 10 years.[24, 25] 

Considering these results, the importance of promoting smoking cessation and alcohol restriction 

through educational programs might be low relative to several other modifiable risk factors. 

However, psychological and sleep disturbances are known to be under-recognized and under-treated 
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in patients with cardiovascular disease despite their significance in the development and progression 

of various cardiovascular conditions, including CAD.[26, 27] In parallel with these circumstances, 

patient knowledge relating to depression, anxiety, and insomnia as risk factors for CAD was 

relatively poor in our study population. Educational campaigns directed at cardiologists and patients 

are needed to improve awareness of psychological and sleep disturbances as risk factors for CAD. 

Several studies have been conducted to clarify sex differences in the achievement of the 

secondary prevention of cardiovascular disease, with mixed and inconsistent results.[28-30] 

Interestingly, there were regional variations in the sex differences in the achievement of lifestyle 

modification.[31, 32] Although lifestyle modification for the secondary prevention of CAD is 

generally worse in women than in men, women in Asia are more likely than men to be adherent to 

lifestyle modification, especially in terms of adequate physical activity, with opposite results in 

Europe and the Middle East.[32] Consistent with these regional variations, patient perspectives 

concerning secondary prevention could differ. Although a high confidence in lifestyle modification 

was associated with the female sex in patients with CAD in Japan according to our data, the 

knowledge and awareness of cardiovascular disease among women was inadequate in a nationwide 

survey from the United States.[33] Although it remains unknown why regional variations occur in 

the sex differences in the attitude toward and achievement of lifestyle modification, this might be 

explained by the social background of women (e.g., education level).[34] These assessments are 

warranted to clarify which subpopulations should be targeted for education in each region. Moreover, 
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regular surveys of patients’ perspectives will also be needed in the future. 

It is common for patients to have limited knowledge of heart attack symptoms. The lack of 

awareness in this regard represents a significant barrier to patients taking action and seeking medical 

care.[6] In our study, most of the participants had low confidence in distinguishing between heart 

attack and other diseases. Patients with a history of MI or PCI were relatively confidence in their 

ability to precisely recognize a heart attack, possibly because of their previous experience of heart 

attack, PCI, or exposure to repeated education. It is difficult to conclude which factors affect the 

confidence level concerning heart attack from our data; however, education focusing on heart attack 

in patients with CAD without previous MI or PCI is recommended. 

The present study has some limitations that should be considered when interpreting the 

results. First, this was a small study based on data from a single center. Therefore, the study involved 

a small number of patients. No formal power analysis of the results of the pilot study to determine 

the optimal sample size was performed. Consequently, its statistical power may not have been 

sufficient to detect any negative outcomes. Second, the cross-sectional design of this study limits its 

ability to clarify the impact of a patient’s confidence level on lifestyle modification and awareness of 

heart attack on post-discharge behaviors and long-term clinical outcomes. Third, our study 

population included only patients who underwent PCI. Thus, patients who were not eligible for 

coronary revascularization were excluded, which could have caused potential selection bias. Finally, 

our data were based on subjective patient perceptions rather than objective evaluations. Thus, the 
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confidence levels are subject to individual bias. 

 

5. Conclusions 

There were substantial disparities in the confidence level concerning lifestyle modification and 

awareness of heart attack in patients treated with PCI. Male sex and lower educational level were 

associated with lower confidence levels concerning lifestyle modification. There was a substantial 

gap between recognition of and action toward heart attack. A history of MI and PCI were associated 

with higher confidence in the awareness of heart attack. Medical providers should bring these 

disparities to light aim to solve them with help of a multidisciplinary team to improve overall 

cardiovascular care. 

  

Page 21 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

Ethical approval and consent to participate 

This study was approved by the Keio University School of Medicine Ethics Committee. Informed 

consent was obtained from patients before they answered the questionnaire. 

 

Consent for publication 

Not applicable. 

 

Data sharing statement 

The dataset analyzed during this study are available from the corresponding author (Takashi Kohno, 

kohno.a2@keio.jp) on reasonable request. 

 

Competing interests 

The authors report no relationships that could be construed as a conflict of interest, including related 

consultancies, shareholdings, and funding grants. 

 

Funding statement 

This research received no specific grant from any funding agency in the public, commercial or 

not-for-profit sectors. 

 

Page 22 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

Authors’ contributions 

HK and TK had full access to all data and were responsible for the integrity and accuracy of data 

analysis. Study design: HK, TK, and SK. Acquisition and analysis of data: HK, TK, JF, NN, and RF. 

Interpretation of data: HK, TK, SK, SY, and YM. Drafting of the manuscript: HK, TK, and SK. 

Critical revision of the manuscript for intellectual content: SY, YM, and KF. 

 

Authors’ information 

1
 Keio University School of Medicine 

 

  

Page 23 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

References 

1. Eckel RH, Jakicic JM, Ard JD, et al. 2013 AHA/ACC guideline on lifestyle management to 

reduce cardiovascular risk: a report of the American College of Cardiology/American Heart 

Association Task Force on Practice Guidelines. Circulation 2014;129:S76-99. 

2. Van Horn L, Carson JA, Appel LJ, et al. Recommended Dietary Pattern to Achieve 

Adherence to the American Heart Association/American College of Cardiology (AHA/ACC) 

Guidelines: A Scientific Statement From the American Heart Association. Circulation 

2016;134:e505-e29. 

3. Li S, Chiuve SE, Flint A, et al. Better diet quality and decreased mortality among myocardial 

infarction survivors. JAMA Intern Med 2013;173:1808-18. 

4. Clark AM, Hartling L, Vandermeer B, et al. Meta-analysis: secondary prevention programs 

for patients with coronary artery disease. Ann Intern Med 2005;143:659-72. 

5. McKinley S, Dracup K, Moser DK, et al. The effect of a short one-on-one nursing 

intervention on knowledge, attitudes and beliefs related to response to acute coronary 

syndrome in people with coronary heart disease: a randomized controlled trial. Int J Nurs 

Stud 2009;46:1037-46. 

6. Khan S, Khoory A, Al Zaffin D, et al. Exploratory study into the awareness of heart diseases 

among Emirati women (UAE) and their health seeking behaviour- a qualitative study. BMC 

Women's Health 2016;16. 

Page 24 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

7. Lichtman JH, Leifheit-Limson EC, Watanabe E, et al. Symptom recognition and healthcare 

experiences of young women with acute myocardial infarction. Circ Cardiovasc Qual 

Outcomes 2015;8:S31-8. 

8. Mahajan K, Negi PC, Merwaha R, et al. Gender differences in the management of acute 

coronary syndrome patients: One year results from HPIAR (HP-India ACS Registry). Int J 

Cardiol 2017;248:1-6. 

9. Kawamoto KR, Davis MB, Duvernoy CS. Acute Coronary Syndromes: Differences in Men 

and Women. Curr Atheroscler Rep 2016;18: 73. 

10. Kelly JP, Mentz RJ, Mebazaa A, et al. Patient selection in heart failure with preserved 

ejection fraction clinical trials. J Am Coll Cardiol 2015;65:1668-82. 

11. Donahue KE, Vu MB, Halladay JR, et al. Patient and practice perspectives on strategies for 

controlling blood pressure, North Carolina, 2010-2012. Prev Chronic Dis 2014;11:E69; quiz 

E. 

12. Guidelines for Secondary Prevention of Myocardial Infarction (JCS 2011). Circ J 

2013;77:231-48. 

13. Horwitz LI, Moriarty JP, Chen C, et al. Quality of discharge practices and patient 

understanding at an academic medical center. JAMA Intern Med 2013;173:1715-22. 

14. Smith SC, Jr., Allen J, Blair SN, et al. AHA/ACC guidelines for secondary prevention for 

patients with coronary and other atherosclerotic vascular disease: 2006 update: endorsed by 

Page 25 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

the National Heart, Lung, and Blood Institute. Circulation 2006;113:2363-72. 

15. van der Wal MH, van Veldhuisen DJ, Veeger NJ, et al. Compliance with non-pharmacological 

recommendations and outcome in heart failure patients. Eur Heart J 2010;31:1486-93. 

16. Klompstra L, Jaarsma T, Stromberg A. Physical activity in patients with heart failure: barriers 

and motivations with special focus on sex differences. Patient Prefer Adherence 

2015;9:1603-10. 

17. Karmali KN, Davies P, Taylor F, et al. Promoting patient uptake and adherence in cardiac 

rehabilitation. Cochrane Database Syst Rev 2014:Cd007131. 

18. Basuray A, Dolansky M, Josephson R, et al. Dietary sodium adherence is poor in chronic 

heart failure patients. J Card Fail 2015;21:323-9. 

19. Ibrahim NK, Attia SG, Sallam SA, et al. Physicians' therapeutic practice and compliance of 

diabetic patients attending rural primary health care units in Alexandria. J Family Community 

Med 2010;17:121-8. 

20. Parajuli J, Saleh F, Thapa N, et al. Factors associated with nonadherence to diet and physical 

activity among Nepalese type 2 diabetes patients; a cross sectional study. BMC Res Notes 

2014;7:758. 

21. Mozaffarian D. Dietary and Policy Priorities for Cardiovascular Disease, Diabetes, and 

Obesity: A Comprehensive Review. Circulation 2016;133:187-225. 

22. Munakata M, Honma H, Akasi M, et al. Repeated counselling improves the antidiabetic 

Page 26 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

effects of limited individualized lifestyle guidance in metabolic syndrome: J-STOP-METS 

final results. Hypertens Res 2011;34:612-6. 

23. Nishiuchi H, Taguri M, Ishikawa Y. Using a Marginal Structural Model to Design a 

Theory-Based Mass Media Campaign. PloS one 2016;11:e0158328. 

24. Akter S, Okazaki H, Kuwahara K, et al. Smoking, Smoking Cessation, and the Risk of Type 2 

Diabetes among Japanese Adults: Japan Epidemiology Collaboration on Occupational Health 

Study. PloS one 2015;10. 

25. Higuchi S, Matsushita S, Maesato H, et al. Japan: alcohol today. Addiction 

2007;102:1849-62. 

26. Redline S, Foody J. Sleep disturbances: time to join the top 10 potentially modifiable 

cardiovascular risk factors? Circulation 2011;124:2049-51. 

27. Lichtman JH, Bigger JT, Jr., Blumenthal JA, et al. Depression and coronary heart disease: 

recommendations for screening, referral, and treatment: a science advisory from the 

American Heart Association Prevention Committee of the Council on Cardiovascular Nursing, 

Council on Clinical Cardiology, Council on Epidemiology and Prevention, and 

Interdisciplinary Council on Quality of Care and Outcomes Research: endorsed by the 

American Psychiatric Association. Circulation 2008;118:1768-75. 

28. Eguchi E, Iso H, Tanabe N, et al. Healthy lifestyle behaviours and cardiovascular mortality 

among Japanese men and women: the Japan collaborative cohort study. Eur Heart J 

Page 27 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

2012;33:467-77. 

29. Kambara H, Yamazaki T, Hayashi D, et al. Gender differences in patients with coronary 

artery disease in Japan: the Japanese Coronary Artery Disease Study (the JCAD study). Circ J 

2009;73:912-7. 

30. Wakabayashi I. Gender differences in cardiovascular risk factors in patients with coronary 

artery disease and those with type 2 diabetes. J Thorac Dis 2017;9:E503-e6. 

31. Kotseva K, Wood D, De Bacquer D, et al. EUROASPIRE IV: A European Society of 

Cardiology survey on the lifestyle, risk factor and therapeutic management of coronary 

patients from 24 European countries. Eur J Prev Cardiol 2016;23:636-48. 

32. Zhao M, Vaartjes I, Graham I, et al. Sex differences in risk factor management of coronary 

heart disease across three regions. Heart (British Cardiac Society) 2017;103:1587-94. 

33. Bairey Merz CN, Andersen H, Sprague E, et al. Knowledge, Attitudes, and Beliefs Regarding 

Cardiovascular Disease in Women: The Women's Heart Alliance. J Am Coll Cardiol 

2017;70:123-32. 

34. De Smedt D, De Bacquer D, De Sutter J, et al. The gender gap in risk factor control: Effects 

of age and education on the control of cardiovascular risk factors in male and female 

coronary patients. The EUROASPIRE IV study by the European Society of Cardiology. Int J 

Cardiol 2016;209:284-90. 

 

Page 28 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

 

 

Figure legends 

Figure 1: Self-confidence level regarding lifestyle modification (A: behavior-based and B: 

knowledge-based confidence level) 

 

Figure 2: Patient perception and recognition of heart attack 
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Figure 1: Self-confidence level regarding lifestyle modification (A: behavior-based and B: knowledge-based 
confidence level)  
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Figure 2: Patient perception and recognition of heart attack  
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published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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Abstract 

Objective: To assess patient perspectives on secondary lifestyle modification and knowledge of 

“heart attack” after percutaneous coronary intervention (PCI) for coronary artery disease (CAD). 

Design: Observational cross-sectional study. 

Setting: A single university-based hospital center in Japan. 

Participants: In total, 236 consecutive patients with CAD who underwent PCI completed a 

questionnaire (age, 67.4 ± 10.1 years; women, 14.8%; elective PCI, 75.4%). The survey 

questionnaire included questions related to confidence levels about 1) lifestyle modification at the 

time of discharge and 2) appropriate recognition of heart attack symptoms and reactions to these 

symptoms on a four-point Likert scale (1 = not confident to 4 = completely confident). 

Primary outcome measure: The primary outcome assessed was the patients’ confidence level 

regarding lifestyle modification and the recognition of heart attack symptoms. 

Results: Overall, patients had a high level of confidence (confident or completely confident, > 75%) 

about smoking cessation, alcohol restriction, and medication adherence. However, they had a 

relatively low level of confidence (< 50%) about the maintenance of blood pressure control, healthy 

diet, body weight, and routine exercise (≥ 3 times/week). After adjustment, male sex (odds ratio 

[OR] 3.61, 95% confidence interval [CI] 1.11–11.8) and lower educational level (OR 3.25; 95% CI 

1.70–6.23) were identified as factors associated with lower confidence levels. In terms of confidence 

in the recognition of heart attack, almost all respondents answered “yes” to the item “I should go to 
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the hospital as soon as possible when I have a heart attack”; however, only 28% of the responders 

were confident in their ability to distinguish between heart attack symptoms and other conditions. 

Conclusions: There were substantial disparities in the confidence levels associated with lifestyle 

modification and recognition/response to heart attack. These gaps need to be studied further and 

disseminated to improve cardiovascular care. 
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Strengths and limitations of this study 

Strengths: 

� To date, many trials have focused on improving clinical outcomes in CAD patients via various 

interventions; however, few studies have investigated the patients’ perspectives, which this 

survey unveils. 

� This study enables medical providers to address the needs of the patient through a more 

comprehensive understanding of the latter’s perspectives, resulting in improvement of clinical 

outcomes. 

Limitations: 

� This is a small study conducted in a single center and the data were based on the subjective 

perceptions of patients. 

� The cross-sectional design of this study limits its ability to clarify the impact of a patient’s 

confidence level on their long-term clinical outcome. 
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1. Introduction 

Lifestyle modifications, including a balanced diet, smoking cessation, limited alcohol consumption, 

and increased physical activity, are recommended for the first-line management for coronary artery 

disease (CAD). The American Heart Association/American College of Cardiology guidelines 

recommend a healthy diet with an emphasis on vegetables, fruits, and whole grains along with 

vigorous physical activity (three to four aerobic sessions per week).[1, 2] Adhering to lifestyle 

modifications, including higher-quality diets or exercise rehabilitation, has been associated with a 

lower risk of all-cause mortality among patients with CAD.[3, 4] 

The recognition and confidence levels of patients with respect to symptoms and reactions to 

“heart attack” are also important patient-related factors influencing clinical outcomes. A previous 

nurse-led study revealed that education and counseling intervention led to increasingly positive 

attitudes in terms of patient response to heart attack,[5] suggesting that knowledge of heart attack 

could also represent a modifiable factor in the optimization of CAD management. Furthermore, 

inappropriate understanding of the symptoms of CAD could directly affect the action of patients in 

seeking prompt emergency care,[6-9] which is known to contribute to timely reperfusion therapy. 

In recent years, patient perspectives on lifestyle modification or disease recognition have 

been the subject of much research in the field of cardiovascular diseases.[10, 11] Understanding 

patient perspectives on these modifiable factors is essential to close the perception gap between 

health-care providers and patients in terms of patients’ confidence levels regarding lifestyle 
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modification or disease recognition. These approaches could also help to identify imbalances in the 

composition of patient education programs and assess the appropriateness of such programs. In this 

study, our primary goal was to elucidate the perspectives on secondary lifestyle modification and 

precise knowledge of heart attack in patients treated with percutaneous coronary intervention (PCI) 

in Japan. 
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2. Methods 

Study population and data collection 

We performed an observational cross-sectional study. The study population consisted of 237 

consecutive patients who underwent PCI between October 2011 and September 2012 at a single 

university-based hospital center (Keio University Hospital, Tokyo, Japan). Our nursing team 

obtained the completed survey questionnaires immediately after a group educational program and the 

provision of discharge instructions, which are typically conducted 24–48 h before discharge. Patient 

education was conducted by nurses and nutritionists using video and literature materials for lifestyle 

modification and nutritional guidance, which was followed by face-to-face counseling by a nurse. At 

this time, the nurses answered several questions related to the survey questionnaire from the patients. 

The response rate to the survey questionnaire was 99.6% and we excluded one patient 

(0.4%) due to missing questionnaire data. Thus, our analysis included a total of 236 patients who 

answered all the survey questions. Within this final cohort of study patients, 55 patients (23.3%) 

were diagnosed with acute coronary syndrome (ACS) (ST-elevation myocardial infarction, n = 28; 

non-ST-elevation myocardial infarction and unstable angina, n = 27) and 181 patients (76.7%) were 

diagnosed with stable angina or silent ischemia. More patients hospitalized for stable angina had a 

history of previous PCI than those hospitalized for ACS (n = 90 [49.7%] vs. n = 6 [10.9%], p < 

0.001). All patients provided written informed consent to participate in the study. The study protocol 

conformed to the ethical guidelines of the 1975 Declaration of Helsinki as reflected by the prior 
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approval by the Keio University School of Medicine Ethics Committee (approval no. 20110263). 

 

Survey questionnaire 

The survey included questions covering a wide range of variables (Table 1). 

 

Table 1. Questionnaire for patients treated with percutaneous coronary intervention 

Domains Educational content 

First domain Usefulness of our hospital educational program 

 
    (Likert scale: 1 = never useful to 5 = very useful) 

 

 
Do you think our lifestyle modification program was useful? 

 
Do you think our nutrition modification program was useful? 

Second domain Self-confidence level of lifestyle modification 

 
    Behavior-based questions 

 
    (Likert scale: 1 = not confident to 4 = completely confident) 

 
I feel confident that I can avoid eating fatty food throughout the year. 

 
I feel confident that I can avoid eating salty food throughout the year. 

 
I feel confident that I can keep my blood pressure target. 

 
I feel confident that I can keep my body weight target. 

 
I feel confident that I can exercise regularly. 

 
I feel confident that I can exercise more than 30 min in each session. 

 
I feel confident that I can stop smoking. 

 
I feel confident that I can limit my alcohol intake. 

 
I feel confident that I can properly take drugs without failure. 

 
    Knowledge-based questions 

 
    (Likert scale: 1 = not confident to 4 = completely confident) 

 
I feel confident that I understand well the risk of smoking. 

 
I feel confident that I understand well the risk of alcohol intake. 

 
I feel confident that I understand well the risk of depression, anxiety, and insomnia. 

Third domain Action and recognition toward heart attack 

 
I should go to the hospital as soon as possible when heart attack occurs. 

 
    (Likert scale: 1 = never agree to 4 = completely agree) 

 
I feel confident that I can distinguish between heart attack and other disease. 

      (Likert scale: 1 = not confident to 4 = completely confident) 
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The questions were grouped into three domains: 

1) Usefulness of the hospital educational program; 

2) Self-confidence level in terms of lifestyle modification; 

3) Confidence level in terms of the awareness of heart attack. 

 

The questionnaire was originally designed after an in-depth discussion among board-certified 

cardiologists and nurses at our institute for this study and was largely based on the recommendations 

of the Japanese Circulation Society (JCS) guidelines.[12] We first generated two major domains: (1) 

lifestyle modification and (2) action and recognition regarding heart attack. The components of 

lifestyle modification were initially chosen from the JCS guidelines class-I recommendations (plus 

class IIa if no class-I recommendations were available). The latter questionnaires for action and 

recognition regarding heart attack were specifically developed by the investigators of the present 

study. We chose the term “heart attack”, which is commonly used in clinical practice, rather than 

medical jargon (e.g., myocardial infarction). This was to help the patients to understand the 

questionnaire more easily.[13] To evaluate and validate the preliminary questionnaire, we then 

conducted a pilot study with 17 patients (not included in the final analysis). Upon reviewing the 

responses to the pilot study, some adjustments were made, including the addition of questions related 

to the usefulness of our hospital education program. For domain 1, patients were asked to rate the 
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usefulness of lifestyle and nutrition guidance using a five-point Likert scale (1 = never useful, 2 = 

not useful, 3 = little useful, 4 = useful, 5 = very useful, or not provided with an educational program) 

and patients were divided into the useful group (4 or 5) and not useful group (1, 2, or 3). For domain 

2, the questionnaire concerning self-confidence level about lifestyle modification contained 12 

questions that were scored based on a four-point Likert scale (1 = not confident, 2 = less confident, 3 

= confident, 4 = completely confident) and the patients were divided into the high confidence group 

(3 or 4) and low confidence group (1 or 2). These self-confidence questions consisted of nine 

behavior-based confidence levels (drug adherence, alcohol restriction, smoking cessation, exercise > 

30 min, regular exercise, keeping body weight, keeping blood pressure, avoiding salty food, and 

avoiding fatty food) and three knowledge-based confidence levels (danger of smoking, alcohol, 

depression/anxiety, or insomnia). The sum of each confidence level in the nine behavior-based 

questions on lifestyle modification was calculated as the overall confidence level in lifestyle 

modification and we defined the lower tertile for this overall confidence level as the “low confidence 

group” and surveyed the characteristics associated with this group. For the final domain (domain 3), 

patients were asked to rate their recognition and action toward heart attack using a four-point Likert 

scale. 

 

Statistical analysis 

Continuous variables were summarized as means and standard deviations and categorical variables 
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as percentages. Logistic regression analyses were conducted to assess the association of the patients’ 

confidence in behavior-based lifestyle modification as well as their precise recognition of heart 

attack with various patient characteristics. For multivariate analysis, the variables entered in the 

model included age, male sex, obesity, high school graduation or less, hypertension, diabetes mellitus, 

dyslipidemia, and previous myocardial infarction (MI) or PCI. Before multiple logistic regression 

analyses were performed, multicollinearity was assessed and factors indicating serious 

multicollinearity were accordingly eliminated from the model. C-statistics were used to evaluate the 

predictability of the models used for multivariate regression analysis. For all statistical analyses, 

statistical significance was accepted at p < 0.05. Data analysis was performed using SPSS 23.0 for 

Windows (SPSS Inc., Chicago, IL, USA). 
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3. Results 

Demographic data and usefulness ratings of the educational program by participants are shown in 

Table 2 (domain 1). Most of the participants were men and approximately half of them had received 

university education or higher. Approximately 70% of patients considered their lifestyle modification 

program as useful (very useful, 26%; useful, 45%). Nutritional guidance was also considered useful 

by approximately 70% of the patients (very useful, 28%; useful, 44%). 

Figure 1 shows the behavior- and knowledge-based confidence levels associated with lifestyle 

modification (domain 2). Most of the participants were highly confident (confident or completely 

confident, > 75%) in smoking cessation, alcohol restriction, and adherence to medication. However, 

they had low levels of confidence (confident or completely confident, < 50%) in blood pressure and 

cholesterol control, diet regulation, body weight maintenance, and routine exercise (Figure 1A). In 

terms of knowledge-based confidence level of lifestyle modification, most of the patients were 

confident in their understanding of the danger of smoking or alcohol but were not confident in their 

understanding of the risk of depression, anxiety, and insomnia (Figure 1B). 

The total confidence score was calculated from the sum of the previously described nine 

behavior-based confidence levels in lifestyle modification (maximum score, 36 points). Patients 

scoring lower than the first tertile for total confidence (< 23 points) were defined as the low 

confidence group. Univariate regression analysis showed that male sex, obesity, and lower education 

level were associated with the low confidence group with respect to lifestyle modification. In 
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multivariate regression analysis adjusted for age, sex, obesity, educational level, coronary risk factors, 

and previous MI or previous PCI, we found that male sex (odds ratio [OR] 3.61, 95% confidence 

interval [CI] 1.11–11.8) and lower education level (OR 3.25, 95% CI 1.70–6.23) were independent 

determinants of inclusion in the low confidence group (Table 3A). The significant association 

between obesity and low confidence level in lifestyle modification disappeared after adjustment for 

covariates (OR 1.73, 95% CI 0.90–3.33). The c-statistics of models 1 and 2 were 0.72 (95% CI 0.65–

0.80) and 0.72 (95% CI 0.64–0.79), respectively. 

The data concerning patients’ recognition of heart attack are shown in Figure 2 (domain 3). 

When questioned about whether they agreed with the idea of promptly going to the hospital after a 

heart attack, 233 patients (98%) agreed (completely agree, 50%; agree, 48%), whereas one and two 

patients disagreed and completely disagreed with the idea, respectively. In contrast, only 28% were 

confident in distinguishing between heart attack and other diseases (completely confident, 5%; 

confident, 23%), whereas 100 patients (42%) were less confident and 67 (28%) patients were not 

confident. Within this domain, univariate logistic regression analysis revealed that patients who had 

high confidence in their awareness of heart attack were associated with a previous MI or PCI and this 

association remained significant after adjustment for age, sex, and coronary risk factors (previous 

MI: OR 2.51, 95% CI 1.29–4.91; previous PCI: OR 2.04, 95% CI 1.09–3.80; Table 3B). The 

c-statistics of models 1 and 2 were 0.67 (CI 0.59–0.75) and 0.65 (95% CI 0.57–0.73), respectively. 
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Table 2. Demographic data of the study participants 

Patient characteristics   n = 236 % 

Age, years   67.4 ± 10.1 
 

Male 
 

201 85.2 

BMI, kg/m2 
 

24.7 ± 3.4 
 

University education or more 
 

117 49.6 

Married 
 

199 84.3 

Living alone 
 

31 13.1 

Coronary risk factors 
   

Hypertension 
 

187 79.2 

Diabetes mellitus 
 

93 39.4 

Dyslipidemia 
 

179 75.8 

Smoking 
 

65 27.5 

Family history of CAD 
 

52 22.0 

Previous PCI 
 

96 40.7 

Previous CABG 
 

5 2.3 

Previous MI 
 

64 27.1 

Previous HF 
 

14 5.9 

CVD 
 

30 12.7 

PAD 
 

36 15.3 

COPD 
 

18 7.6 

ACS 
 

55 23.3 

Multivessel disease 
 

59 25.0 

Laboratory data 
   

CRP, mg/dL 
 

0.49 ± 1.37 
 

Cr, mg/dL 
 

1.32 ± 1.87 
 

TG, mg/dL 
 

146.5 ± 79.5 
 

HDL, mg/dL 
 

43.6 ± 12.5 
 

LDL, mg/dL 
 

87.4 ± 29.5 
 

Usefulness of educational program: very useful or useful 

    Lifestyle modification (%) 
 

168 71.2 

    Nutrition guidance (%)   170  72.0 

 

Data are shown as mean ± standard deviation or number and percentage. BMI: body mass index, 

CAD: coronary artery disease, PCI: percutaneous coronary intervention, CABG: coronary artery 

bypass graft, MI: myocardial infarction, HF: heart failure, CVD: cerebrovascular disease, PAD: 
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peripheral arterial disease, COPD: chronic obstructive pulmonary disease, ACS: acute coronary 

syndrome, CRP: C-reactive protein, Cr: creatinine, TG: triglyceride, HDL: high-density lipoprotein, 

LDL: low-density lipoprotein. 

 

Table 3A. Determinants of low confidence level in lifestyle modification 
  

  Univariate models Multivariate models 

      Model 1 Model 2 

Variables 
OR 

p-value 
OR 

p-value 
OR 

p-value 
95% CI 95% CI 95% CI 

Age 
0.98 

0.10  
0.98 

0.30 
0.98 

0.30 
0.95–1.01 0.95–1.02 0.95–1.02 

Male 
3.51 

0.02  
3.61 

0.03 
3.50 

0.04 
1.18–10.5 1.11–11.8 1.07–11.4 

Obesity (BMI > 25 kg/m
2
) 

2.36 
0.003  

1.73 
0.10 

1.75 
0.09 

1.33–4.18 0.90–3.33 0.92–3.36 

High school graduation or less 
2.51 

0.002  
3.25 

<0.001 
3.26 

<0.001 
1.40–4.51 1.70–6.23 1.71–6.22 

Hypertension 
0.91 

0.78  
1.22 

0.64 
1.21 

0.66 
0.46–1.79 0.53–2.81 0.52–2.79 

Dyslipidemia 
0.54 

0.05  
0.61 

0.19 
0.60 

0.17 
0.29–1.01 0.30–2.30 0.29–1.24 

Diabetes mellitus 
1.14 

0.65  
1.22 

0.55 
1.22 

0.55 
0.65–2.01 0.64–2.30 0.65–2.29 

Previous MI 
1.03 

0.93  
0.96 

0.90 
  

  
0.55–1.92 0.47–1.96   

Previous PCI 
0.97 

0.91  
  

 
1.10 

0.78 
0.55–1.70     0.57–2.11 

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction, PCI: 

percutaneous coronary intervention. 

Standard covariates = age, male sex, obesity, educational level, coronary risk factors (hypertension, 

dyslipidemia, diabetes mellitus). 

Model 1 = standard covariates + previous MI. 

Model 2 = standard covariates + previous PCI. 
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Table 3B. Determinants of high confidence in precise recognition of heart attack 
 

  Univariate models Multivariate models 

      Model 1 Model 2 

Variables 
OR 

p-value 
OR 

p-value 
OR 

p-value 
95% CI 95% CI 95% CI 

Age 
0.99 

0.57 
0.99 

0.69 
0.99 

0.61 
0.97–1.02 0.96–1.03 0.96–1.02 

Male 
0.72 

0.41 
0.6 

0.28 
0.63 

0.33 
0.32–1.59 0.24–1.52 0.25–1.59 

Obesity (BMI > 25 kg/m2) 
1.20 

0.53 
1.5 

0.23 
1.35 

0.36 
0.68–2.13 0.78–2.88 0.71–2.56 

High school graduation or less 
1.12 

0.70 
0.68 

0.25 
0.82 

0.53 
0.63–1.98 0.36–1.31 0.43–1.54 

Hypertension 
1.54 

0.25 
1.37 

0.45 
1.36 

0.46 
0.73–3.25 0.61–3.11 0.60–3.06 

Dyslipidemia 
1.99 

0.07 
1.46 

0.35 
1.43 

0.38 
0.96–4.12 0.66–3.19 0.65–3.15 

Diabetes mellitus 
0.74 

0.31 
0.63 

0.16 
0.58 

0.10 
0.41–1.33 0.33–1.20 0.31–1.11 

Previous MI 
2.10 

0.02 
2.51 

0.007 
  

  
1.14–3.83 1.29–4.91   

Previous PCI 
2.04 

0.02 
  

 
2.04 

0.03 
1.15–3.62     1.09–3.80 

OR: odds ratio, CI: confidence interval, BMI: body mass index, MI: myocardial infarction, PCI: 

percutaneous coronary intervention. 

Standard covariates = age, male sex, obesity, education level, coronary risk factors (hypertension, 

dyslipidemia, diabetes mellitus). 

Model 1 = standard covariates + previous MI. 

Model 2 = standard covariates + previous PCI. 
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4. Discussion 

The present study demonstrated the following key points: 1) confidence levels in lifestyle 

modification were different across the various risk factors for patients with CAD and patients had 

low confidence in their blood pressure and cholesterol control, diet regulation, body weight 

maintenance, and routine exercise; 2) low confidence in overall lifestyle modification was associated 

with male sex and lower education level; and 3) there was a substantial gap between recognition of 

and action toward heart attack. 

Much of the existing research on lifestyle modification has focused on single behaviors, e.g., 

smoking cessation. However, the level of accomplishment regarding lifestyle modification can vary 

among the main modifiable risk factors, including alcohol restriction, dyslipidemia, obesity, physical 

inactivity, hypertension, and diabetes. The strength of this study is that we quantified patient 

confidence levels based on patient behavior toward several risk factors for CAD that could be related 

to adherence to lifestyle modification. Although patient education is known to be an important 

intervention in enhancing the adherence to lifestyle modification,[14] the challenge is how to 

effectively deliver education programs to patients with CAD given limited human resources and 

limited duration of hospitalization or outpatient consultation. We demonstrated that patients with 

CAD were not confident in adhering to regular and sufficient exercise after discharge. The adherence 

to exercise training has been reported as low in previous studies, i.e., approximately < 60% in 

patients with heart failure (HF),[15, 16] which is consistent with our data. Cardiologists need to 
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emphasize the importance of exercise training and pursue strategies to promote regular exercise, such 

as more extensive referral for cardiac rehabilitation and structured nurse- or therapist-led contact.[17] 

Our patients were also less confident about factors related to dietary and nutritional factors. Several 

previous studies reported poor adherence to salt restriction or diet restriction in general among 

patients with chronic diseases such as HF or diabetes mellitus,[18-20] suggesting that the difficulties 

in adhering to dietary modification could be universal. Despite its powerful opportunities to reduce 

adverse health, confusion surrounding nutritional guidance sometimes emerges because of the rapid 

advances in dietary and nutrition science.[21] Continuous education performed by multidisciplinary 

teams, especially nutritionists and diabetologists, could be essential in improving lifestyle 

modification. 

Knowledge of predisposing risk factors is an important step in the modification of lifestyle 

behaviors. Our study demonstrated that most responders understood the risk of smoking or excessive 

alcohol intake and were confident in restricting these activities. This robust patient knowledge was 

most likely due to repeated public health promotion, leading to patient motivation to adhere to 

smoking cessation and alcohol restriction with relative ease.[22, 23] In fact, the prevalence of 

smoking and alcohol consumption in Japan has declined during the last 10 years.[24, 25] 

Considering these results, the importance of promoting smoking cessation and alcohol restriction 

through educational programs might be low relative to several other modifiable risk factors. 

However, psychological and sleep disturbances are known to be under-recognized and under-treated 
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in patients with cardiovascular disease despite their significance in the development and progression 

of various cardiovascular conditions, including CAD.[26, 27] In parallel with these circumstances, 

patient knowledge relating to depression, anxiety, and insomnia as risk factors for CAD was 

relatively poor in our study population. Educational campaigns directed at cardiologists and patients 

are needed to improve awareness of psychological and sleep disturbances as risk factors for CAD. 

Several studies have been conducted to clarify sex differences in the achievement of the 

secondary prevention of cardiovascular disease, with mixed and inconsistent results.[28-30] 

Interestingly, there were regional variations in the sex differences in the achievement of lifestyle 

modification.[31, 32] Although lifestyle modification for the secondary prevention of CAD is 

generally worse in women than in men, women in Asia are more likely than men to be adherent to 

lifestyle modification, especially in terms of adequate physical activity, with opposite results in 

Europe and the Middle East.[32] Consistent with these regional variations, patient perspectives 

concerning secondary prevention could differ. While our study revealed that the male sex was 

associated with low confidence in lifestyle modification for CAD in Japan, a nationwide survey from 

the United States demonstrated that women have less knowledge and awareness of cardiovascular 

disease than men.[33] Although it remains unknown why regional variations occur in the sex 

differences in the attitude toward and achievement of lifestyle modification, this might be explained 

by the social background of women (e.g., education level).[34] These assessments are warranted to 

clarify which subpopulations should be targeted for education in each region. Moreover, regular 
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surveys of patients’ perspectives will also be needed in the future. 

It is common for patients to have limited knowledge of heart attack symptoms. The lack of 

awareness in this regard represents a significant barrier to patients taking action and seeking medical 

care.[6] In our study, most of the participants had low confidence in distinguishing between heart 

attack and other diseases. Patients with a history of MI or PCI were relatively confidence in their 

ability to precisely recognize a heart attack, possibly because of their previous experience of heart 

attack, PCI, or exposure to repeated education. It is difficult to conclude which factors affect the 

confidence level concerning heart attack from our data; however, education focusing on heart attack 

in patients with CAD without previous MI or PCI is recommended. 

The present study has some limitations that should be considered when interpreting the 

results. First, this was a small study based on data from a single center. Therefore, the study involved 

a small number of patients. No formal power analysis of the results of the pilot study to determine 

the optimal sample size was performed. Consequently, its statistical power may not have been 

sufficient to detect any negative outcomes. Second, the cross-sectional design of this study limits its 

ability to clarify the impact of a patient’s confidence level on lifestyle modification and awareness of 

heart attack on post-discharge behaviors and long-term clinical outcomes. Third, our study 

population included only patients who underwent PCI. Thus, patients who were not eligible for 

coronary revascularization were excluded, which could have caused potential selection bias. Finally, 

our data were based on subjective patient perceptions rather than objective evaluations. Thus, the 
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confidence levels are subject to individual bias. 

 

5. Conclusions 

There were substantial disparities in the confidence level concerning lifestyle modification and 

awareness of heart attack in patients treated with PCI. Male sex and lower educational level were 

associated with lower confidence levels concerning lifestyle modification. There was a substantial 

gap between recognition of and action toward heart attack. A history of MI and PCI were associated 

with higher confidence in the awareness of heart attack. Medical providers should bring these 

disparities to light aim to solve them with help of a multidisciplinary team to improve overall 

cardiovascular care. 
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Figure legends 

Figure 1: Self-confidence level regarding lifestyle modification (A: behavior-based and B: 

knowledge-based confidence level) 

 

Figure 2: Patient perception and recognition of heart attack 
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Figure 1: Self-confidence level regarding lifestyle modification (A: behavior-based and B: knowledge-based 
confidence level)  
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Figure 2: Patient perception and recognition of heart attack  
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NA 

(e) Describe any sensitivity analyses NA 

Results  

Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined for 

eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

Page 7, 15 

(b) Give reasons for non-participation at each stage Page 7 

(c) Consider use of a flow diagram NA 

Descriptive data 14* (a) Give characteristics of study participants (eg Page 15, Table 2 
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 2

demographic, clinical, social) and information on 

exposures and potential confounders 

(b) Indicate number of participants with missing data 

for each variable of interest 

Page 7 

Outcome data 15* Report numbers of outcome events or summary 

measures 

Page 12, 13,14 

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision (eg, 

95% confidence interval). Make clear which 

confounders were adjusted for and why they were 

included 

Page 12,13,14 

(b) Report category boundaries when continuous 

variables were categorized 

Page 12,13,14 

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

NA 

Other analyses 17 Report other analyses done—eg analyses of subgroups 

and interactions, and sensitivity analyses 

NA 

Discussion  

Key results 18 Summarise key results with reference to study 

objectives 

Page 18 

Limitations 19 Discuss limitations of the study, taking into account 

sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

Page 21 

Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other 

relevant evidence 

Page  20,21 

Generalisability 21 Discuss the generalisability (external validity) of the 

study results 

Page 19,20,21 

Other information  

Funding 22 Give the source of funding and the role of the funders 

for the present study and, if applicable, for the original 

study on which the present article is based 

Page 23 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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