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Abstract - Coronary heart disease and diabetes mellitus are the most common cause of mortality around the world. Health 
related quality of life assessment is an important tool to measure the effect of a treatment. Seattle Angina Questionnaire 
(SAQ) is a valid and reliable tool to assess the effectiveness of an intervention or treatment on quality of life of coronary 
heart disease (CHD) patients. This study aim was to assess the effect of EECP (Enhanced External Counter Pulsation) 
therapy on disease-specific quality of life along with clinical symptoms of diabetic and non diabetic coronary heart disease 
patients. This prospective observational study was conducted on coronary heart disease with and without diabetes mellitus 
patients (n=200) referred to SAAOL heart center, Delhi-NCR, India. The study subjects were divided into two groups. 
Coronary heart disease with diabetes mellitus enrolled in the first group and patient having only coronary heart disease 
without diabetes mellitus were enrolled into the second group. Disease-specific quality of life of study subjects was 
measured by Seattle angina questionnaire and clinical symptoms of the subjects were evaluated by CCS (Canadian 
Cardiovascular Society Grading) angina scale and MRC (Medical Research Council), dyspnoea scale. The results of the 
study analyzed through SPSS software and mean, SD, paired sample t – test, P-value were evaluated at pre and post EECP 
assessment. This study showed significant improvement in angina class and dyspnea score along with improvement in the 
quality of life of diabetic and non diabetic coronary heart disease patients after EECP therapy. 
 
Index terms - Quality of Life, Coronary Heart Disease, EECP (Enhanced External Counter Pulsation) 
 
I. INTRODUCTION  
 
Cardiovascular disease (CVD) is epidemic globally 
which led to 17.5 million death annually (1). 
Coronary heart disease (CHD) rate increased in 
developing countries and more than 75 percent of 
death in these countries is reported (2-3). CHD 
prevalence in India is increased over last 60 years 
from 1-10 percent in urban and 1 to 6 percent of the 
rural population (4-5).It has been reported that more 
than 65 percent of CVD patients died because of 
diabetes mellitus (6-7). T2DM has 3-4 times higher 
risk of CVD in Asian Indian people as compare to 
white people, even after adjusting physiological 
assessments (8-11). 
 
CVD prevalence is higher (21.4 percent) in T2DM as 
compared to normal glucose tolerance (9.1 percent) 
and impaired glucose tolerance (14.9 percent) 
patients (12-16). 
 
Coronary heart disease and diabetes mellitus 
deteriorate clinical condition and also diminished 
patient’s quality of life (17-22). The health-related 
quality of life of an individual well being is to express 
feeling about their health and body functioning (23). 
EECP is a noninvasive therapy which increases 
retrograde aortic blood flow during the diastolic stage 
of heart pumping. This mechanical device involved 
sequential compression over legs and abdomen to 
direct blood flow towards the heart when heart in the 
rest position (24). CCS angina class and MRC 
dyspnoea scale are standard tools to evaluate the 

clinical effectiveness of an intervention such as EECP 
and various studies support their reliability and 
validity with good results (29).  
 
Disease-specific instrument SAQ is designed to 
measure the quality of life of heart patients and to 
evaluate the effectiveness of treatment or intervention 
(25).SAQ is a specific tool for cardiac patients who 
widely used in numerous studies and has appropriate 
validity and reliability to towards health status (26-
28). 
 
This study aim was to assess and compare the 
effectiveness of EECP therapy on disease-specific 
quality of life and clinical symptoms of diabetic and 
non-diabetic coronary heart disease patients. 
 
II. MATERIAL AND METHODS 
 
This was a prospective observational study conducted 
in Saaol Heart Center, New Delhi in May 2016 to 
Nov 2016. Ethical approval had been taken from 
Institutional Ethics Committee. Total 200 study 
patients have been enrolled in this study, in first 
group coronary heart disease with diabetes mellitus 
(n=100) and second group coronary heart disease 
without diabetes mellitus (n=100) had enrolled.  
 
Coronary heart disease with and without diabetes 
mellitus patients aged 30 to 75 years, who did not 
responded to medical treatment and not agreed for 
CABG (Coronary Artery Bypass Grafting ) & PTCA 
(Percutaneus Trans Coronary Angioplasty ), with 
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angina and dyspnea and willing to participate with 
valid written inform consent were enrolled in this 
study.  
 
Patients having cardiac arrhythmia, coagulation 
disorder, deep vein thrombosis, vaso-occlusive 
disease, abnormal aortic aneurysm, cardiac valvular 
disorder, pregnancy, high blood pressure (greater than 
180/110 mmHg), foot wounds, dialysis history and 
unable to give valid written consent were excluded 
from the study.  
 
Initiation of the study was done through screening 
diabetic and non diabetic coronary heart disease 
patients and enrolled as per eligibility criteria. After 
enrollment, demographic assessment with clinical 
history, symptoms (CCS Angina Class severity and 
MRC Dyspnea score) and Seattle angina standard 
scale (SAQ) assessment were  done and same was 
recorded. After completion of EECP therapy CCS 
class, MRC dyspnea score and seattle angina 
questionnaire was assessed at 6th month. After 
collection of all relevant data it was analyzed by a 
senior and expert biostatistician. SPSS software for 
data analysis was used to measure the study outcome 
and statistic test was done; mean, SD, paired sample 
t-test with significant value (P- value).   
 
III. RESULTS 
 
Total 200 study subject’s data was analyzed through 
SPSS software. First group (n=100) contained 85 
male and 15 females while second group (n=100) 
included 81 male and 19 females. Under the age of 
35-75 years 57.78 % subjects were in first group and 
60.46 % were in second group. Walking difficulties 
in study subjects were higher in first group as 
compare to second group and chest heaviness 
numbers were higher in second group as compare to 
first group. All detailed information of baseline 
assessment has been summarized in Table 1. 

 

 
Table 1 

According to CCS class, a significant the 
improvement had been observed in both groups after 
EECP treatment. MRC scale also showed some 
significant changes in respect of improvement in 
breathlessness in both groups after EECP therapy. 
Detailed information has been given in table 2. 
 

 
Table 2 

 
Pre and post EECP results of QoL using SAQ scale in 
both the study groups have been summarized in table 
3. Significant improvement had been observed in 
almost all domain of SAQ scale and most of the 
patient had good improvement in physical limitation,  
angina stability, treatment satisfaction and disease 
perception in both the groups. 
 

 
Table 3 

 
IV. DISCUSSION  
 
Our study subjects, who were predominantly in the 
CCS functional class II, III, and IV before EECP (non 
invasive therapy), they showed a sustained significant 
improvement in angina and dyspnea status with better 
improvement in quality of their life.  
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S. Ziabaksh Tabary et al, Kozdget and Beck et al 
studies showed significant results in clinical 
symptoms of angina, dyspnea and quality of life in 
diabetic and non diabetic coronary heart disease 
patients and same had been concluded by our study. 
Coronary heart disease patient with diabetes mellitus 
get better result in angina and dyspnea clinical status 
with good improvement in quality of life as compare 
to patients having only coronary heart disease (30-
32). 
 
Eslamian Fetal investigation concludes that EECP 
therapy can improve the quality of life of angina 
pectoris patients and similarly our study conclude that 
both diabetic and non diabetic coronary heart disease 
patients get good results in almost all domain of settle 
angina questionnaire, an angina disease specific 
quality of life assessment scale (33). 
 
The result of our study supported by Petterson et al 
and Loh et al studies which showed beneficial effects 
on the effectiveness of EECP in patients with angina. 
These studies demonstrated the functional class of 
angina (CCS class II, III & IV) achieved good results 
with improvement in dyspnea and health-related 
quality of life of coronary heart disease patients same 
results our study conclude. Our study results also 
supported by numerous clinical studies; Yavari et al, 
Erlding et al, Kozdog et al, Shea et al, Feldman A et 
al (PEECH study), Soran O et al, C Zhang et al and 
Michaels et al studies (34-40,43-44). 
 
Linnermeir et al study showed significant 
improvement in treatment of angina and quality of 
life of diabetic patients (42). Our study showed 
improvement in quality of life of coronary heart 
disease patients and same findings supported by 
Ozlem soranet al, Ziaeirad M, Nichols et al and Soran 
et al studies (41-45).   
 
CONCLUSION  
 
This study showed significant improvement in angina 
and dyspnoea and quality of life of diabetic and not 
diabetic coronary heart disease patients treated with 
Enhanced External Counter Pulsation (EECP) 
therapy. A significant and better improvement in 
quality of life of diabetic coronary heart disease 
patients, on angina disease specific standard scale 
was observed in this study. This study concludes that 
coronary heart disease with diabetes mellitus patients 
get significant results in clinical symptoms with 
improvement in the quality of life.      
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