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The relationship between clinical 
parameters and lifestyle variables 
among patients with severity 
of coronary artery stenosis: A 
cross‑sectional analysis based on the 
severity of coronary artery stenosis
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Abstract:
INTRODUCTION: Cardiovascular diseases are the leading cause of death all over the world. Lifestyle 
can have an important role not only in reducing risk factors but also in the prevention and treatment 
of coronary heart diseases. The aim of this study was to examine the relationship between clinical 
parameters and various aspects of patients’ lifestyles according to the severity of their coronary 
artery stenosis. 
MATERIALS AND METHODS: This study was a descriptive, analytic study carried out on 220 patients 
undergoing coronary angiography at Mazandaran Heart Center. Based on the angiography results, 
patients were divided into two groups: artery stenosis > 50% (110 cases) and < 50% (110). Patients’ 
lifestyles were evaluated using health‑promoting behavior questionnaire. Blood pressure and 
triglyceride, low‑density lipoprotein, high‑density lipoprotein, cholesterol, and fasting blood sugar 
were also measured. After collecting data, SPSS 21 software, Chi‑square test, t‑test, and multiple 
linear regression were used for analysis of the data. 
RESULTS: The results showed that in patients with positive angiographic data, there is a significant 
correlation between clinical parameters and dimensions of health‑promoting behavior (P < 0.05). 
CONCLUSION: Given the impact of clinical parameters on various aspects of lifestyle, it seems 
that by teaching the different aspects of lifestyle (such as having a healthy diet consisting of fresh 
fruits and vegetables, reducing intake of saturated fat, physical activity and regular exercise, stress 
management, and blood pressure control) to patients with a positive angiographic result, we can 
improve their lifestyles by means of improving clinical parameters.
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Introduction

Globally, cardiovascular diseases (CVDs) 
are the leading cause of death. About 

17.5 million people lost their lives in 2012 
due to CVDs.[1] The majority of deaths from 
CVDs occur in low‑  and middle‑income 

countries, and it is estimated that by 2030, 
more than 23 million people will lose their 
lives due to CVD.[2] According to the World 
Health Organization report, this disease 
has been the leading cause of death in Iran 
in 2014, and by causing 46% of total adult 
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mortality, it is known as the primary cause of death.[3] 
The death rate due to coronary artery disease in Iran 
is 179.6 in 100,000, and it has been ranked 25th  in the 
world.[4] Several factors play roles in the development 
of CVDs, some of which cannot be modified such 
as male gender, age, and inheritance and some are 
modifiable. Modifiable factors include smoking, physical 
inactivity, unhealthy diet, alcohol consumption, obesity, 
hypertension, dyslipidemia, diabetes, and stress.[1,5] 
However, preventing and controlling these risk factors 
and adopting a healthy lifestyle have reduced the disease 
burden caused by coronary heart disease (CHD) in many 
countries.[6]

Unhealthy lifestyle has a significant impact on people’s 
health. More than 50% of cancers and more than 40% of 
circulatory diseases are of heart diseases associated with 
lifestyle. It is estimated that about 31% of CVDs are due 
to poor diet (low fruit and vegetable consumption) and 
22% due to physical inactivity, and over 22% is related to 
smoking.[7] High blood pressure, dyslipidemia, diabetes, 
and obesity are usually the manifestations of physical 
inactivity and unhealthy diet and are often known as 
metabolic risk factors of CVDs.[8] One of the main factors 
in reducing deaths caused by CVDs is adopting healthy 
lifestyle behavior. This is the reason why people should 
include health‑promoting behavior in their daily lives.[9] 
In fact, lifestyle consists of a set of daily life behaviors 
that affect people’s health and include behaviors such as 
nutrition, physical activity, and responsibility for one’s 
health, stress management, interpersonal relationships, 
and spiritual growth.[10] Lifestyle can play an important 
role not only in reducing risk factors but also in effective 
prevention and treatment of CHD.[11] Thus, interventions 
to promote healthy lifestyle in the general population 
are considered as a useful and cost‑effective method for 
primary prevention.[12] The American Heart Association 
has considered Healthy Heart Program until 2020 for 
a 20% reduction in mortality from CVD and stroke 
that includes seven health behaviors: lean body mass, 
quitting smoking, physical activity, healthy diet, total 
cholesterol <200 mg/dl, blood pressure <120/80 mmHg, 
and fasting blood glucose <100 mg/dl.[13] The likelihood 
of showing CVD signs decreases in people who reduce 
the risk factors.[14] To control amendable heart risk factors 
and to improve the adoption of healthy behaviors, one 
can try to improve public knowledge about CHDs 
and lead them to adopt a healthy lifestyle through 
counseling and behavioral interventions.[15] Therefore, 
considering the importance of lifestyle and its effect on 
the prevention of CHD and maintaining individuals’ 
health, this study has examined the relationship between 
clinical parameters and various aspects of patients’ 
lives according to the severity of their coronary artery 
stenosis to provide the needed educational grounds for 
the correct lifestyle of heart disease patients.

Materials and Methods

This study was a descriptive and analytic study 
carried out in 2015 among patients of angiography in 
Mazandaran Heart Center. The purpose is to investigate 
the relationship between clinical parameters and 
various aspects of lifestyle of patients according to the 
severity of coronary artery stenosis  (narrowing of the 
arteries more than 50%). Sampling was purposive and 
convenient which was carried out for 3 months starting 
in April 2015 and ending in June 2015. Two hundred 
patients took part in this study of whom 110 patients 
were placed in the positive angiography group (stenosis 
of more than 50%) and 110 in negative angiography 
group (stenosis <50%). Inclusion criteria included age 
over  18  years, willingness to participate in research, 
having no speech and hearing difficulties, not being in 
an emergency situation, full consciousness at the time of 
research, and no physical diseases, mental disorders, and 
mental disabilities. A two‑part questionnaire was used 
to collect data in this study: the first section included 
demographic questions  (age, sex, level of education, 
occupation, and place of residence) and the second part 
included health‑related variables  (history of smoking, 
history of hypertension, and history of diabetes) that 
were completed based on self‑report and using the 
information from the patients’ records. The second 
part included questions related to health‑promoting 
behaviors of patients investigated using Health 
Promoting Lifestyle Profile 2 questionnaire designed 
by Walker et al. in 1987 This scale has high reliability 
and validity  (Cronbach’s alpha 0.87).[16] This tool has 
been tested in many countries throughout the world; 
the Persian Version of this questionnaire has been 
standardized in Iran and its validity and reliability are 
approved.[17,18] This scale measures health‑promoting 
behaviors in six aspects: Health responsibility  (nine 
items), physical activity (following a pattern of regular 
exercise with eight questions), nutrition (having a dietary 
pattern and food choices with nine questions), spiritual 
growth (feeling satisfied and purposefulness with nine 
questions), stress management  (identifying sources 
of stress and stress management measures with eight 
questions), and interpersonal relations  (nine items). 
The whole questionnaire contains 52 questions scored 
based on four‑option Likert as never (1), sometimes (2), 
often (3), and always (4). The total score ranges between 
52 and 208, where separate scores are calculated for 
each aspect of health‑promoting behaviors, so the range 
of scores of responsibility, nutritional status, spiritual 
growth, and interpersonal relations was considered as 
0–36 and 0–32 for each aspect of stress management 
and physical activity. Higher scores indicate adopting 
healthier lifestyle behavior. Blood pressure was 
measured twice; once in a sedentary position from 
the right hand and then after at least 5 min rest using 
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a mercury manometer device based on Joint National 
Committee VII criteria, and the averages of these 
two were considered as the patients’ blood pressure. 
People with systolic blood pressure equal to 140 or 
greater, diastolic blood pressure equal to 90 or greater, 
or those with diagnosed high blood pressure, using 
antihypertensive drugs were classified as patients with 
high blood pressure.[19] To measure glucose and blood 
lipid levels, blood samples were taken after 12  h of 
fasting during the night. The tests included measurement 
of triglyceride  (TG), high‑density lipoprotein  (HDL), 
cholesterol, and fasting blood sugar  (FBS) and were 
carried out in enzymatic method using Pars Azmoon 
kits and Beckman’s autoanalyzer device ‑ Model CX4, 
and low‑density lipoprotein (LDL) were calculated using 
Friedewald formula (LDL‑cholesterol [LDL‑C] = Total 
cholesterol – HDL‑cholesterol [HDL‑C] − TG/5 [mg/dl]).[20] 
To define diabetes, American Diabetes Association’s 
criteria were used and those with FBS >126 mg% of those 
who had diabetes history and consumed hypoglycemic 
drugs were considered as diabetic patients.[21]

Classification of the amount of lipids was based on 
the National Cholesterol Education Program and total 
cholesterol equal to or more than 200  mg/dL was 
considered as hypercholesterolemia. Patients with TGs 
above 150 mg/dL, LDL‑C equal to or >160 mg/dL, and 
HDL‑C ≤40 mg/dL were considered as dyslipidemia.[22] 
Two cardiologists determined the severity of coronary 
artery stenosis in all participants in this study. In the first 
stage, one of two cardiologists determined the severity 
of coronary artery stenosis through visual method, 
and then in the next stage, the other cardiologists 
reviewed angiography videos to increase the accuracy 
of diagnosis. At the end, each patient was placed in 
one of the groups  (more than 50% and ≤50%) based 
on the severity of coronary artery stenosis. Ethical 
approval for this study was obtained from the Research 
Ethic Committee of Tehran University of Medical 
Sciences. The purposes of the study were explained 
to the participants, and all the patients had signed 
the informed consent. The participants were free to 
continue or give up the procedures at any time during 
the study. They were assured of the confidentiality of 
their information.

To comply with ethical considerations, we asked for 
permission from Mazandaran Heart Center Hospital 
officials. To gather data, questionnaires along two of the 
researchers referred to the patients in person. After the 
introduction and expressing the aim of the study and 
ensuring that the information will remain confidential 
and the results will be used in the overall form of a 
scientific paper, the questionnaires were handed to 
the participants to complete, and the questionnaires 
were completed anonymously. It should be noted that 

patients who did not have the ability to complete the 
questionnaires responded to questions with the help of 
trained interviewers during individual interviews, and 
when necessary, the researchers referred to the patients’ 
records and extracted the necessary information. After 
collecting the data, (IBM Corp. Released 2012. IBM SPSS 
Statistics for Windows,V.21.0, IBM Corp., Armonk, New 
York, USA) Chi‑square test, t‑test, and multiple linear 
regression were used to analyze the data.

Results

In Table 1, absolute frequency and relative frequency 
of the patients participating in the study based on 
demographic variables such as gender, level of 
education, location, occupation, and age group are 
shown. The results showed that with respect to patients 
with coronary artery stenosis above 50% compared 
with patients with stenosis <50%, men were more than 
women (71.8% vs. 69.1%), urban residents more than rural 
residents (48.2% vs. 40%), and unemployed people more 
than employed. The Chi‑square test also showed that 
the difference between the demographic characteristics 
of the two groups is statistically significant (P < 0.05).

The relationship between health‑promoting behaviors 
of lifestyle with the severity of coronary artery stenosis 
among patients referring to angiography was analyzed 
using t‑test mean comparison. The results showed 
that there is a significant relationship between lifestyle 
aspects of health‑promoting behaviors with intensity 
of coronary artery stenosis; the average score of 
health responsibility, physical activity, dietary habits, 
spiritual health, stress management, and the total score 
of health‑promoting behaviors among patients with 
coronary artery stenosis more than 50% is lower in 
patients with coronary artery stenosis <50% [Table 2]. 
Because of the relationship between the aspects of 
health‑promoting lifestyle behaviors with severity of 
coronary artery stenosis in patients above 50%, and 

Table 1: Frequency of patients in terms of 
demographic variables
Demographic 
variables

Status Arterial stenosis χ2 (P)
<50%, n (%) >50%, n (%)

Gender Female 34 (30.9) 31 (28.2) <0.001
Male 76 (69.1) 79 (71.8)

Levels of 
education

Illiterate 83 (75.45) 80 (72.74) <0.001
Diploma 22 (20) 23 (20.9)
Bachelor’s 5 (4.55) 7 (6.36)

Living place Urban 44 (40) 53 (48.2) <0.001
Village 66 (60) 57 (51.8)

Employment 
status

Employed 32 (29.09) 42 (38.18) <0.001
Not employed 78 (70.91) 68 (61.82)

Age <50 42 (38.2) 26 (23.64) 0.02
>50 68 (61.8) 84 (76.36)
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also due to positive angiography patients’ being in the 
high‑risk patients group, in the second stage of analysis, 
the relationship between paraclinical variables (systolic 
blood pressure, diastolic blood pressure, FBS, TGs, LDL, 
and HDL) and lifestyle aspects of health‑promoting 
behaviors  (health responsibility, nutrition, physical 
activity, spiritual growth, interpersonal relationships, 
and stress management) in patients with stenosis more 
than 50% was analyzed using multiple linear regressions. 
The results showed that there is a significant correlation 
between paraclinical variables and lifestyle aspects of 
health‑promoting behaviors (P < 0.05) so that for every 
unit increase in the amount of paraclinical variables, β 
extent is added to or reduced from the average size of 
lifestyle aspects of health‑promoting behaviors [Table 3].

Discussions

Lifestyle is a dynamic chain in all aspects of human life 
and plays an important role in people’s health, which 
being adjusted, the risk of many diseases, particularly 
CVDs, can be reduced. Therefore, in this study, different 
aspects of lifestyle and their relationship with clinical 
parameters in patients with positive and negative 
angiography were evaluated.

According to preliminary results of the study, the average 
score of all aspects of health‑promoting behaviors in 
patients with positive angiography was lower than that 
of patients with negative angiography that can indicate 
that patients with coronary artery stenosis >50% have 
an unhealthier lifestyle and this has had an effect on 
their positive coronary angiography. In this regard, the 
studies based on health promotion interventions were 
investigated. In this regard, a study conducted by Lin 
and Chu in the evaluation of health promotion lifestyle 

associated with a regular exercise and diet program 
between the two groups of adult rural population 
(207 adults who have had such a program and 185 adults 
who have not) using Health‑Promoting Lifestyle Profile 
Short Form questionnaire (HPLP‑S) showed that the total 
score of health‑promoting behaviors in the group that had 
a regular exercise and nutrition program is higher than 
those who did not have such a program in their daily 
lives.[23] Lin et al.  (2010) conducted a study to evaluate 
the health‑promoting lifestyle with exercise and nutrition 
program in patients with metabolic syndrome in Taiwan. 
In this study, lifestyle was measured using HPLP‑S. 
Based on the results, the total score of health‑promoting 
behaviors and its six aspects were significantly higher in 
the group with a regular exercise program and diet than 
the group who did not have such a program in their daily 
lives. Certainly, wrong foods, lack of exercise and bad 
mechanical lifestyle cause obesity, hypertension, diabetes, 
and eventually CVDs. The researchers believe that 
modifying lifestyle can have an impact on the reduction 
of obesity and blood pressure, and can reduce the risk of 
CVD.[24‑26] Therefore, it reflects the vital role of a healthy 
lifestyle in reducing the burden of CVDs and the need 
for further intervention in this regard.

Bi et al. conducted a study to investigate the relationship 
between lifestyle factors and good health on 12,429 
Chinese students. In the study, Health Promoting 
Lifestyle Profile 2 and Subhealth Measurement Scale 
questionnaires were used to collect data. The findings of 
the study showed that there is a significant correlation 
between health status with dimensions of spiritual 
growth, physical activity, responsibility, relationships, 
and stress management.

The average score for each aspect of health‑promoting 
lifestyle behavior among participants who reported their 
health situation as “sick” was lower than the students 
who saw their health status as high. Adopting a healthy 
lifestyle can improve health. Hence, unhealthy lifestyle 
is seen as a risk factor for suboptimal health status.[27] 
In this study also, the mean score of different aspects 
of health‑promoting behaviors in patients with positive 
angiography was lower than that of patients with 
negative angiography. Therefore, it can be said that the 
results of the present study are in line with those of Bi et al.

One of the main objectives of this study was to 
determine the relationship between different aspects 
of health‑promoting lifestyle behaviors and clinical 
parameters in patients with positive angiographic 
results. In this study, the results of multiple linear 
regression showed that there is a significant correlation 
between paraclinical variables and aspects of lifestyle 
with health‑promoting behaviors  (P  <  0.05), and 
hyperlipidemia, hypertension, and hypoglycemia 

Table 2: The relationship between health‑promoting 
behaviors of lifestyle with the severity of coronary 
artery stenosis
Dimensions of health 
promoting lifestyle

Status 
stenosis

Mean SD t‑test (P)

Health responsibility <50% 25 2 0.013
>50% 14 2

Physical activity <50% 23.09 2 <0.001
>50% 13.03 2

Nutrition <50% 25 2 <0.001
>50% 24 2

Spiritual growth <50% 27 2 <0.001
>50% 27 2

Interpersonal relations <50% 25 2 <0.001
>50% 25 2

Stress management <50% 19 1 <0.001
>50% 14 2

Total <50% 146 8 <0.001
>50% 119 8

SD = Standard deviation
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Table 3: Results of the fitting of multiple linear regression
Dimensions Variable Status Coefficient β P
Health responsibility SBP (mmHg) <140 Baseline 0.095 <0.001

≥140 ‑
DBP (mmHg) <90 Baseline 0.068 <0.001

≥90 ‑
FBS (mg/dl) <126 Baseline −0.08 <0.001

≥126 ‑
TG (mg/dl) <150 Baseline 0.043 <0.001

≥150 ‑
LDL (mg/dl) <160 Baseline −0.078 <0.001

≥160 ‑
HDL (mg/dl) ≤40 Baseline −0.053 <0.001

>40 ‑
Cholesterol (mg/dl) <200 Baseline 0.069 <0.001

≥200 ‑
Physical activity SBP (mmHg) <140 Baseline 0.00 <0.001

≥140 ‑
DBP (mmHg) <90 Baseline 0.03 <0.001

≥90 ‑
FBS (mg/dl) <126 Baseline 0.00 <0.001

≥126 ‑
TG (mg/dl) <150 Baseline 0.07 <0.001

≥150 ‑
LDL (mg/dl) <160 Baseline −0.029 <0.001

≥160 ‑
HDL (mg/dl) ≤40 Baseline −0.07 <0.001

>40 ‑
Cholesterol (mg/dl) <200 Baseline 0.011 <0.001

≥200 ‑
Nutrition SBP (mmHg) <140 Baseline 0.088 <0.001

≥140 ‑
DBP (mmHg) <90 Baseline −0.055 <0.001

≥90 ‑
FBS (mg/dl) <126 Baseline 0.00 0.005

≥126 ‑
TG (mg/dl) <150 Baseline −0.065 <0.001

≥150 ‑
LDL (mg/dl) <160 Baseline 0.00 0.029

≥160 ‑
HDL (mg/dl) ≤40 Baseline 0.096 <0.001

>40 ‑
Cholesterol (mg/dl) <200 Baseline 0.00 <0.001

≥200 ‑
Spiritual Growth SBP (mmHg) <140 Baseline 0.00 <0.001

≥140 ‑
DBP (mmHg) <90 Baseline −0.043 <0.001

≥90 ‑
FBS (mg/dl) <126 Baseline 0.00 0.039

≥126 ‑
TG (mg/dl) <150 Baseline 0.00 <0.001

≥150 ‑
LDL (mg/dl) <160 Baseline −0.096 <0.001

≥160 ‑
HDL (mg/dl) ≤40 Baseline 0.068 <0.001

>40 ‑

Contd...
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have had an effect on reducing average aspects of 
health‑promoting lifestyle behaviors. In this regard, 
several studies have been conducted of which the study 
by Kim et al. (2015) can be noted where the lifestyle and 
the risk of CVDs factors of 118 students were studied. 
The findings of the study showed that the lifestyle of the 
students was moderate. The most common risk factor 
for CVD belonged to high blood fat (26.3%), followed 
by overweight/obesity  (25.4%), hypertension  (17.8%), 
and high fasting blood sugar (5.1%). More than half of 
students (54.2%) had one or more of heart risk factors, 
and their lifestyle scores were significantly lower than 
those of other students.[28]

In a study by Chiou et  al. to investigate the factors 
influencing health‑promoting behavior and the 
relationship between health‑promoting behaviors 
and the metabolic syndrome in Taiwan on 213 elderly 
people, people’s lifestyle was measured by Health 
Promoting Lifestyle Profile 2 and their blood pressure, 
body mass index, and blood sugar and cholesterol were 
measured. The results showed that 3% of metabolic 
syndrome was predictable by health‑promoting 

behavior. Moreover, the participants had the highest 
scores in aspects of interpersonal relations and stress 
management of health‑promoting behaviors, and the 
lowest scores were obtained in aspects of physical 
activity and spiritual growth. Whereas in the present 
study, the highest scores were, respectively, allocated 
to the dimensions of spiritual growth, interpersonal 
relationships, and nutrition, and the lowest scores were 
obtained in health responsibility, stress management, 
and physical activity.[29] On the other hand, in a case 
study by Lin et al., which aimed to assess the effect of 
lifestyle modification on metabolic risk factors showed 
that lifestyle modification programs can be effective in 
reducing the amount of TGs, waist circumference, and 
systolic blood pressure levels.[30] In addition, in the study 
by Sutherland (2014) that was carried out to investigate 
the relationship between risk factors of metabolic 
syndrome and health behaviors among 225 men and 
women in Latin America, there was no statistically 
significant difference between the aspects of HPLP‑II 
and paraclinical variables (blood pressure, blood fat, and 
glucose), except for physical activity.[31]

Table 3: Contd...
Dimensions Variable Status Coefficient β P

Cholesterol (mg/dl) <200 Baseline −0.075 <0.001
≥200 ‑

Interpersonal relations SBP (mmHg) <140 Baseline 0.037 <0.001
≥140 ‑

DBP (mmHg) <90 Baseline 0.079 <0.001
≥90 ‑

FBS (mg/dl) <126 Baseline 0.00 0.015
≥126 ‑

TG (mg/dl) <150 Baseline 0.00 <0.001
≥150 ‑

LDL (mg/dl) <160 Baseline 0.00 <0.001
≥160 ‑

HDL (mg/dl) ≤40 Baseline 0.03 <0.001
>40 ‑

Cholesterol (mg/dl) <200 Baseline 0.25 <0.001
≥200 ‑

Stress management SBP (mmHg) <140 Baseline −0.019 <0.001
≥140 ‑

DBP (mmHg) <90 Baseline −0.025 <0.001
≥90 ‑

FBS (mg/dl) <126 Baseline −0.006 <0.001
≥126 ‑

TG (mg/dl) <150 Baseline 0.000 <0.001
≥150 ‑

LDL (mg/dl) <160 Baseline 0.00 <0.001
≥160 ‑

HDL (mg/dl) ≤40 Baseline 0.085 <0.001
>40 ‑

Cholesterol (mg/dl) <200 Baseline 0.056 <0.001
≥200 ‑

SBP = Systolic blood pressure, DBP = Diastolic blood pressure, FBS = Fasting blood sugar, HDL = High‑density lipoprotein, LDL = Low‑density lipoprotein
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The limitations of this study can be mentioned that 
the study was designed to assess lifestyle through 
self‑administered questionnaires. Other limitation of this 
study was to allow the participants reporting their own 
lifestyle levels which might have been lower or higher 
than the actual level.

It can be concluded that given the impact of clinical 
parameters on various aspects of lifestyle, interventional 
and educational plans play an important role in 
encouraging patients to promote their health through 
changing their lifestyles.

Further studies are recommended to be conducted under 
the same title in other cities, and other the health‑related 
variables of patients should be compared according to 
their different cultural and environmental situations. 
Furthermore, it is recommended to do some quantitative 
and qualitative research to identify barriers and 
facilitators of the health‑promoting lifestyle in patients 
with heart disease.

Conclusion

People with stenosis  <50%, have experienced 
hospitalization and angiography so that they understand 
the threat posed by CVD better than others, and thus they 
tend to change their behavior. Therefore, with motivational 
approaches, we can persuade the patients to change their 
behaviors and adopt a healthy lifestyle. Unhealthy lifestyle 
choices that lead to poor health also increase the risk 
of disease in people. The results of this study show the 
importance of health‑promoting lifestyle and coronary 
artery stenosis risk factor management among patients. 
Thus, health promotion and education programs at 
the community level might increase knowledge of the 
public about heart disease and expectantly delay the 
development of CVDs. It seems that by educating patients, 
with a positive angiographic result, in different aspects of 
lifestyle including using a healthy diet such as fresh fruits 
and vegetables, reducing intake of saturated fat, physical 
activity and regular exercise, stress management training, 
and blood pressure control, we can improve clinical 
parameters to improve people’s lifestyles.
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