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Cardiac rehabilitation is the provision of comprehensive 
long-term services involving medical evaluation; prescriptive 
exercise; cardiac risk factor modification and education; 
counseling; and behavioral interventions.1 It is usually 
prescribed to patients who had myocardial infarction (MI) or 
underwent coronary artery bypass grafting (CABG). Patients 
who underwent percutaneous coronary intervention (PCI), 
heart or lung transplantations, and cardiac valve surgery; or 
patients with stable angina, chronic heart failure or peripheral 
arterial disease may also undergo CARE.

Evidence-based benefits of CARE include an improvement 
in exercise tolerance; symptoms; blood lipid levels; reduction 
in cigarette smoking; improvement in psychosocial well being; 
reduction of stress; and reduction in mortality, recurrent 
myocardial infarction and requirement for myocardial 
revascularization procedures.1 It has been shown that exercise-
based CARE can reduce fatal events by 25% in the first year 
of recovery and can significantly reduce over-all mortality 
from cardiac disease.2 With these benefits, a number of 
organizations such as the American Heart Association (AHA), 
the American College of Cardiology (ACC) and American 
Association of Cardiovascular and Pulmonary Rehabilitation 
(AACPR) have already included CARE in their clinical 
guidelines and recommendations and is usually classified as 

a Class IB recommendation.3,4

Even with these benefits and recommendations, CARE is 
still underutilized in most centers. In the US, overall referral 
rate is 56%, and referral rates ranged from 53% for patients 
with acute MI; 58% for post-PCI patients; and 74% for 
post-CABG patients.3 An important barrier to participation 
to the program is the physician’s referral. Other factors would 
be female sex, old age, lower educational status and having a 
poor functional capacity.

In the Philippines, only a limited number of hospitals 
offer a CARE program to their patients. Presently, there is 
no available local data regarding referral rates to the CARE 
program.

Cardinal Santos Medical Center (CSMC) is a tertiary 
hospital and one of the hospitals in the Philippines with its 
own cardiac rehabilitation program. The program started 
in 2008 and offers three phases of CARE. All patients who 
undergo CABG are automatically enrolled in the CARE 
program, while patients who undergo PCI are only enrolled 
after the referral by their attending physicians. 

The CARE program of CSMC has three phases. The 
first phase is conducted on an inpatient basis, and delivers 
preventive and rehabilitative services to hospitalized patients 
following an index cardiovascular event, and is composed 

OBJECTIVE The aim of this study is to determine the efficacy of the cardiac rehabilitation (CARE) program 
of Cardinal Santos Medical Center (CSMC) in patients who underwent percutaneous coronary 
intervention (PCI), and to determine their improvement in the core components (exercise habits 
and tolerance, weight, blood pressure, lipid profile, diabetes and tobacco cessation) of CARE.

METHODOLOGY This is an observational, cross-sectional study and included patients who underwent PCI at CSMC 
who were enrolled in the CARE program and completed at least Phase 1 of the program. Matched 
PCI controls were also included. Baseline characteristics and improvements in CARE core components 
of the two groups were tabulated and compared.

RESULTS All patients included achieved good blood pressure control and had complete cessation of smoking. 
Improvement in lipid profile were not significantly different between groups. CARE patients showed 
greater improvement in physical activity, with an odds ratio of 7 (95% CI 1.73-28.17; p=0.004), 
showing a strong association between physical activity and CARE.



  

96 PJC  Vol. 40 No.2
July 2012 to December 2012

Utilization of the Cardiac Rehabilitation Program of CSMC 
Palafox et al

of seven sessions. The second phase is the early outpatient 
phase, and offers preventive and rehabilitative services in 
the out-patient setting, and is composed of 16 sessions. The 
third phase is the long-term outpatient phase for a more 
prolonged delivery of preventive and rehabilitative services, 
and is composed of 30 sessions.

This study aimed to determine the efficacy of the CARE 
program of CSMC in patients who underwent PCI, and 
to determine their improvement in the core components 
(exercise habits and tolerance; weight; blood pressure; lipid 
profile; diabetes; and tobacco cessation) of CARE.5

METHODOLOGY
This is an observational, cross-sectional study that 

included patients who underwent PCI at CSMC and 
enrolled in the CARE program and completed at least Phase 
1 of the program (CARE group). Matched control patients 
who also underwent PCI but did not undergo CARE were 
also included. Review of the patients’ medical records was 
done to obtain baseline characteristics (age, sex, weight, and 
height), lipid profile, fasting blood sugar and blood pressure. 
Personal interview was done to determine physical activity 
and smoking status. Improvements in core components were 
also evaluated, and are defined in Table 1. 

Data were compared between those who underwent 
CARE and those who did not undergo CARE. Statistical 
analysis was performed using Statistical Package for the Social 
Sciences (SPSS v17). A p-value of less than 0.05 was set to 
determine significance of data.

RESULTS
A total of 40 patients were included in this study. 

Twenty patients were enrolled into cardiac rehabiliatation, 
and 20 patients were not. Table 2 shows the characteristics 
of included patients. Majority of patients who underwent 
PCI and CARE were males and younger than 60 years old. 
Most of these patients also did not have a normal body mass 
index, lipid profile and blood pressure; and did not have any 
regular physical activity prior to PCI and CARE. 

Comparison of improvement in the core components of 
CARE between patients who underwent CARE and those 
who did not is shown in Table 3. All patients included in 
this study achieved good BP control and sucessfully stopped 
smoking. Improvement in lipid profile by achieving target 
levels of total cholesterol, low-density lipoprotein (LDL) and  
high-densitiy lipoprotein (HDL) all have an odds ratio (OR) 
of 1. Achieving target levels of triglyceride and fasting blood 
sugar have an OR of 0.9 (95% CI 0.77-1.042; p=0.14) and 
0.77 (95% CI 0.19-3.13; p=0.72), respectively. Improvement 
in physical activity has an OR of 7 (95% CI 1.73-28.17; 
p=0.004), showing a strong association between physical 
activity and CARE. 

DISCUSSION
According to the World Health Organization, 

cardiovascular diseases are the number one cause of death 
globally, and an estimated 17.3 million people died from 
cardiovascular diseases in 2008. Of these deaths, an estimated 
7.3 million were due to coronary heart disease, with more 
than 80% of deaths occurring in low- and middle-income 
countries. In the Philippines, cardiovascular diseases are also 
the leading causes of mortality. Risk factors for coronary heart 
disease are age, hypertension, smoking, diabetes mellitus, 
dyslipidemia, and obesity. 

In the United States, more than 1 million PCI procedures 
are performed every year. CARE is associated with a 20% 
to 30% reduction in mortality in patients with coronary 
artery disease regardless of the patient’s history of coronary 
intervention.6 However, there is limited published data 
regarding the effects of CARE in cardiovascular risk factors 
and outcomes in patients who underwent PCI. Even with 
this limited evidence, CARE is indicated for these patients 
as stated earlier. Referral rates in the United States for CARE 
post-PCI is approximately 25%.

In CSMC, there were 142 cases of PCI from January to 

Core component       Definition
Weight Management  Achieving or maintaining a
  normal BMI of 18.5 to 24.9  
Lipid Management Achieving serum LDL<100 mg/dL; 
  (secondary) HDL>40 mg/dL,
  triglycerides< 50 mg/dL;
  and total cholesterol<200 mg/dL
Hypertension Management Achieving or maintaining SBP
  <130 mmHg, and a DBP<80 mmHg
Diabetes Management Achieving or maintaining a fasting
  blood sugar of 80-110 mg/dL and
  or glycosylated hemoglobin of lower
  than 7%
Smoking Cessation Patient should have stopped smoking 
  if he/she used to smoke
Exercise training Maintaining any type of exercise more
  than 5 times a week

Table 1. Definition of improvement in the core components of the 
cardiac rehabilitation program.

BMI=body mass index; LDL=low-density lipoprotein; HDL=high-density 
lipoprotein; SBP=systolic blood pressure; DBP=diastolic blood pressure.



1

97PJC  Vol. 40 No.2
July 2012 to December 2012

Utilization of the Cardiac Rehabilitation Program of CSMC 
Palafox et al

August 2011, and only 14% of these patients were referred for 
CARE. Studies have shown that the most powerful predictor 
of participation was the strength of the primary physician’s 
recommendation: the stronger the recommendation, the 
greater the participation.3 It is not known if the same reason 

is true for the low referral to program in CSMC; barriers to 
CARE was not included in this study.

While this study was not able to demonstrate a significant 
benefit of CARE over other risk factors, probably due to study 
limitations, it was able to show a major impact on physical 
activity.  With the favorable effects of exercise in the different 
cardiovascular risk factors, long-term improvement may be 
eventually seen in patients undergoing CARE. CARE in the 
form of exercise alone has been shown to have favorable effects 
on coronary risk factors.7 Its most notable effect is on serum 
lipids: an 8% to 23% increase in HDL, and a 5% to 26% 
increase in ratio of total cholesterol to HDL. For patients 
with triglyceride levels of more than 200 mg/dL, there was 
a 22% decrease in triglyceride levels. There is also up to 2% 
change in body weight in 3 months, with an associated 5% 
decrease in fat mass and improvement in glucose metabolism 
and decrease in insulin resistance. A complete CARE program 
wherein not only exercise is emphasized, but also nutritional 
counseling and risk factor management, would be beneficial 
to the patient.  

This study was limited by several factors. It was a single-
center study with a limited population. Only 40% of the total 
patients undergoing CARE in this institution underwent PCI. 
Most of the patients included in this study completed Phase 
1 of the program and only 4 out of the 20 patients completed 
the Phase 2 of the program. Long-term studies should be 
done, extending to patients who have completed Phase 3 of 
the program, where impact of the CARE is expected to be 
most evident. 

The database of CARE patients were also poor. Some 
patients were not included due to lack of data. 

  With CARE  Without CARE
  n=20  n=20
  (%)  (%)  
 Pre-PCI  Post-PCI Pre-PCI  Post-PCI
> 60 y/o 8   12
 (40)   (50) 
< 60 y/0 12   8
 (60)   (50) 
Male 13   17
 (65)   (85) 
Female 7   3
 (35)   (15) 
BMI of 18.5 - 24.9 9  8 8  12
 (45)  (40) (40)  (60)
BMI > 25 11  12 12  8
 (55)  (60) (60)  (40)
Total Cholesterol 10  19 17  15
< 200 mg/dL (50)  (95) (85)  (90)
Total Cholesterol  10  1 3  5
> 200 mg/dL (50)  (5) (15)  (10)
LDL < 100 mg/dL 9  19 17  19
 (45)  (95) (85)  (95)
LDL > 100 mg/dL 11  1 3  1
 (55)  (5) (15)  (5)
Triglycerides 12  18 17  17
< 150 mg/dL (60)  (90) (85)  (85)
Triglycerides 8  2 3  3
> 150 mg/dL (40)  (10) (15)  (15)
HDL > 40 mg/dL 10  15 12  15
 (50)  (75) (60)  (75)
HDL < 40 mg/dL 10  5 8  5
 (50)  (25) (40)  (25)
SBP < 130 mmHg and 15  19 15  20
DBP < 80 mmHg (75)  (95) (75)  (100)
SBP > 130 mmHg and 5  1 5  0
DBP > 80 mmHg (25)  (5) (25)
FBS of 80-110 mg/dL 14  15 15  15
 (70)  (75) (75)  (75)
FBS > 110 mg/dL 6  5 5  5
 (30)  (25) (25)  (25)
Not smoking 17  20 14  20
 (85)  (100) (70)  (100)
Still smoking 3  0 6  0
 (15)   (30)
Exercises more 5  14 19  5
than 5x/wk (25)  (70) (95)  (25)
Exercises less 15  6 1  15
than 5x/wk (75)  (30) (5)  (75)

Table 2. Characteristics of patients.

CARE=cardiac rehabilitation; PCI=percutaneous coronary intervention; 
BMI=body mass index; LDL=low-density lipoprotein; HDL=high-density 
lipoprotein; SBP=systolic blood pressure; DBP=diastolic blood pressure; 
FBS=fasting blood glucose.

Number of With CARE W/out CARE P Value     Odds Ratio
patients                95% CI
achieving
improvement    
BMI  8  12 0.20 0.44 (0.125-1.575)
Total  19  19 1 1 (0.058 - 17.181)
Cholesterol
LDL  19  19 1 1 (0.058 - 17.181)
HDL  15  15 1 1 (0.239 - 4.184)
Triglyceride  18  20 0.14 0.90 (0.77 - 1.042)
Blood Pressure  20  20  
Smoking  20  20  
FBS  14  15 0.72 0.77 (0.19 - 3.13)
Physical  14  5 0.004 7 (1.73 - 28.17)
Activity

Table 3. Improvement in Core Component.

CARE=cardiac rehabilitation; BMI=body mass index; LDL=low-density 
lipoprotein; HDL=high-density lipoprotein; FBS=fasting blood glucose.
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In this study, only the risk factors or the core components 
of CARE were analyzed; cardiovascular events and death 
were not considered. Psychosocial status and quality of life 
of the patients were also not included in this study. Each 
patient who is enrolled in the CARE program should be 
evaluated regarding their quality of life before they start the 
program and after they complete each phase of the program. 
Improvement in physical activity should not only be the focus 
of the program but the other core components of CARE.

In conclusion, in the CSMC CARE program, 
improvement in physical activity had a strong association 
with the program. Since physical activity has known favorable 
effects in different cardiovascular risk factors, CARE may still 
be beneficial in patients who underwent PCI.
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