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ABSTRACT 

Objective: To assess the role of cardiac rehabilitation in improving the health status and quality of life in heart failure patients. 
The main outcome measures were functional health status and health-related quality of life. 
Study Design: Double blinded parallel randomized trial. 
Place and Duration of Study: Outpatient department, Armed Forces Institute of Cardiology, Rawalpindi, from Jul to Dec 2018. 
Methodology: A study was conducted using purposive sampling at the Armed Forces Institute of Cardiology. Screening as   
per eligibility criterion and informed consent was taken till sample size of 272 was achieved. Randomisation was done by 
computer generator on the basis of equal allocation i.e., 1:1 ratio (randomization unit were patients); outpatient usual care 
(control arm) or usual care plus cardiac rehabilitation (experimental arm). Interventions included education, 6-minute walk, 
dietary and psychosocial counselling on fortnightly basis. The main outcome measures were functional status (NYHA, 
Ejection fraction) and health-related quality of life measured using MLHF Questionnaire. Outcomes were assessed by 
cardiologist masked to the intervention. 
Results: Significant improvements were found in NYHA classification, Ejection Fraction and MLHF score at baseline & after 8 
weeks of intervention between both the groups (p<0.001). 
Conclusion: Cardiac rehabilitation is an effective intervention in improving the health status and QoL in heart failure patients. 
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INTRODUCTION 

Among Cardiovascular diseases, Heart failure put 
maximum clinical & financial burden on health resour-
ces. It affects the pumping action of one or both ventri-
cles of the heart compromising body’s needs; leading 
to dyspnea, edema, lethargy and poor Quality of Life.1 
Heart failure (HF) patients experience substantial dete-
rioration in performing activities of daily living (ADL) 
& physical activity, decline in overall Quality of Life, 
consequently increased hospitalisation rates impacting 
both morbidity & mortality.2 Recent researches have 
concluded that evidence based pharmacological and 
rehabilitation therapies decrease mortality, hospitaliza-
tions, and heart failure symptoms and improve quality 
of life. However, many patients not receiving these 
therapies and regimens remain burdened by dyspnea, 
fatigue, exercise intolerance, poor quality of life, repea-
ted hospitalizations, and early mortality.3-6. 

Secondary prevention, early diagnosis and 
prompt treatment has a tremendous impact on health 
related quality of life in heart failure patients.7 Treat-
ment usually involves medications, reducing sodium 

in the diet and ensuring daily physical activity. 

The term cardiac rehabilitation refers to “coordi-
nated, multifaceted interventions designed to optimize 
a cardiac patient’s physical, psychological, and social 
functioning, in addition to stabilizing, slowing, or even 
reversing the progression of the underlying atheroscle-
rotic processes, thereby reducing morbidity and mor-
tality”.8 CR is a multidisciplinary approach involving 
adjustment of medication, anti-smoking counselling & 
therapies, exercise administration, dietary & psychoso-
cial counselling.9 It helps mitigate post cardiac events, 
recurrent hospitalization eventually impacting health 
economics.10-12. Researches have proved that a compre-
hensive cardiac rehabilitation programme proved 26% 
reduction in cardiac death rates, over 13% decline in   
all cause mortality & 38% reduction in myocardial 
infarction.13 

The aim of this study is to contribute in the better 
understanding of the significance of cardiac rehabilita-
tion as an effective intervention in improving the hea-
lth status and quality of life of heart failure patients. 

METHODOLOGY 

A randomized controlled trial was conducted at 
Cardiac Rehabilitation and Cardiac Out Department of 
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Armed Forces Institute of Cardiology, Rawalpindi 
Pakistan, from July to December 2018 using a parallel 
design. This study was a prospective, double-blinded, 
randomized controlled trial with two parallel arms; 
equal (1:1) randomization. 

Inclusin Criteria: Study participants included Out 
Patients of Cardiac Failure at AFIC/NIHD with the 
age 35-75 years, New York Heart Association (NYHA) 
classification Class II to IV & Left Ventricular Systolic 
Dysfunction (ejection fraction <40%).  

Exlcusion Criteria: Patients with significant co-morbi-
dity, terminal disease, COPD/Asthma, or who were 
unable to exercise, Bed bound/Oxygen dependent or 
who had undergone CABG in past 3 months & Patients 
with severe musculoskeletal disorder, unstable ische-
mic heart disease, advanced valvular disease, were 
excluded. 

The sample size for the study was 272, calculated 
using Open Epi Sample Size.net with effect size taken 
to be 34% as per a similar RCT carried out on Heart 
Failure patients in England.14 

The trial was both evaluated & approved by 
Ethical Review Board of Armed Forces Post Graduate 
Medical Institute, Rawalpindi & Institutional Ethical 
Review Board of AFIC/NIHD Rawalpindi. 

Out of 3 Cardiac institutes in Rawalpindi/Islam-
abad, AFIC/NIHD was selected using convenience 
sampling. Heart failure patients visiting Cardiac OPD 
were screened as per eligibility criterion over a period 
of two months using purposive sampling. Terms/ 
conditions of the trial, details of the intervention in the 
form of Patient Information Sheet & consent form was 
provided to the participants. For illiterate participants, 
witnessed oral consent with thumb print in lieu of 
signatures were obtained. A trial log of patients appro-
ached for the research; consented or did not fill eligi-
bility criterion was maintained. Enrolled participants 
were assessed for baseline demographics characteris-
tics. Their functional health status was assessed throu-
gh NYHA classification & Ejection fraction measure-
ment. Quality of life (baseline) was measured with the 
Minnesota living with heart failure (MLHF) question-
naire. 

Later, participants were randomized into one of 
two interventions arm on 1:1 ratio i.e., outpatient usual 
care (control arm) or usual care who’d receive cardiac 
rehabilitation (experimental arm). Simple Randomiza-
tion was carried out for sample size (272) by an inde-
pendent computer operator using Random computer 

generator software. Random assignment was carried 
out using Sequentially numbered, opaque, sealed en-
velopes (SNOwS) at the OPD to implement allocation 
concealment. After randomization the trial coordinator 
contacted each participant and intervention was 
assigned to them.  

Control Arm 

Control group (n=136) received routine care for   
4-week (functional performance (NYHA), Echocardio-
graphy, laboratory evaluation) in the cardiology out-
patients department by the Cardiologist. 

Experimental Arm 

Experimental arm (n=136) received medical treat-
ment by the cardiologist like the control arm alongwith 
out patient cardiac rehabilitation including education 
on a patient care like medication compliance, smoking 
cessation, dietary counseling (salt and fluid restric-
tion), exercise management and psychological counse-
ling. This intervention was provided by members of 
the multidisciplinary team at out patient/CR depart-
ment; comprising of dietitian, psychologist, rehabilita-
tion staff, medical officer, cardiologist and a pharma-
cist. Participants were called on fortnightly basis to 
attend classes for almost 25-30 minutes duration under 
supervision of a medical officer to ensure treatment 
adherence and address clinical concerns. 

 The whole intervention was carried out on ex-
perimental group on fortnightly basis for two-months. 
The impact of the intervention was measured by 
NYHA Class assessment/ EF/QoL at baseline and at    
8 weeks. No adverse reactions and serious adverse 
events (SAEs) were reported by the participant or by 
the investigators or other staff members throughout 
the trial. 

Blinding  

The Cardiologist and statistician were blinded of 
the intervention and control group. NYHA classifica-
tion and Ejection fraction on echocardiography were 
assessed by the cardiologist. 

Statistical comparisons of both the study groups 
was done using 2-tailed with p-value <0.05 on an 
Intention-To-Treat principle on Statistical Package for 
Social Sciences (SPSS) version 22. 

RESULTS 

Out of 489 patients screened for the trial, 156 
(32%) were excluded as they did not fulfill eligibility 
criterion, 56 (17%) of the eligible participant declined 
to give consent. The Mean (n) and frequencies (%) 
were calculated for the baseline assessment and clinical 
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details of the participants. The demographic profile 
revealed no significant difference in the baseline para-
meters of both the usual care and the experimental 
arm. 

 
 

Figure: Flow chat of methodology. 
 

Baseline Mean scores of NYHA Class of both 
usual care and experimental arm were compared with 
mean NYHA scores at 8 weeks respectively (Table-II). 

Paired Sample t-test was applied. No significant diff-
erence was found in the mean score of the usual care 
arm. However, there was highly significant difference 
in the mean score of the experimental group at baseline 
& after 8 weeks. 

Health status was assessed using Ejection frac-
tion. The means EF scores of usual care and experim-
ental arm were calculated (Table-II). Paired sample t-
test was applied for each arm. No significant difference 
was found in the means EF score of usual care arm. 
However, there was a significant difference in the 
mean scores of Ejection fraction in the experimental 
arm. 

Table-I: Baseline clinical characteristics of both the usual care 
or experimental group. 

Variable 
Usual Care 

% (n) 
Experimental 

% (n) 

Mean (SD) Age (years) 62.3 (10.5) 60.6 (9.3) 

Male 80 (108) 74 (101) 

Primary Aetiology 

CAD 99 (134) 98 (133) 

MI 77 (104) 50 (66) 

PCI 23 (31) 31 (42) 

CVA 10 (14) 20 (28) 

Dyslipidemia 80 (48) 89 (121) 

Co-Morbids 

DM 42 (56) 27 (36) 

HTN 54 (72) 73 (98) 

Smoking 41 (55) 57 (77) 

Mean (SD) BMI 25.2 (4.06) 24.8 (3.91) 

Degree of Left Ventricular Diastolic Function 

Mild (EF<40 -35.5%) 50 40 

Moderate (EF >31-35%) 26 25 

Severe (EF <30%) 60 70 

Functional Status, NYHA Class 

II 70 60 

III 66 76 
 

Table-II: Change in patients NYHA functional classification 
& Mean scores of EF from baseline and at 8 weeks. 

NYHA 

Usual Care Arm Experimental Arm 

Baseline 
(n=136) 

8 weeks 
(n=131) 

Baseline 
(n=136) 

8 weeks 
(n=135) 

Mean 
(SD.) 

2.25 
(0.451) 

2.38 
(0.547) 

2.82 
(0.55) 

2.21 
(0.58) 

95% CI 2.17-2.32 2.28-2.47 2.75-2.92 2.10-2.29 

p-value 0.062 0.001 

Ejection 
Fraction 

Usual Care Arm Experimental Arm 

 
Baseline 
(n=136) 

8 weeks 
(n=132) 

Baseline 
(n=136) 

8 weeks 
(n=135) 

Mean 
(S.D.) 

32.85 
(7.702) 

32.56 
(8.408) 

31.65 
(7.579) 

35.99 
(8.899) 

95% CI 
-33.15 to 

-30.53 
-31.99 to 

-29.11 
-31.94 to 

-29.36 
-35.50 to 
- 32.48 

p-value 0.068 0.001 (-32.17 to -30.24) 

Assessed for Eligibility (n=489) 

Excluded (n=156) 

 Refused to participate 

(n=56) 

  Did not meet eligibility 

criterion (n=100) 

Randomised 1:1 (n=272) 

Experimental Group 

Allocated To 

Intervention (n=136) 

Did not receive 

allocated intervention 

(n=3, 1 died) 

Usual care arm 

Allocated To 

Intervention (n=136) 

Did not receive 

allocated intervention 

(n= 5, 1 died) 

4 Weeks out Patient Appointment 

Clinical review Only 

Follow up 

Discontinued 

Intervention (n=5) 

Follow up 

Discontinued 

Intervention (n=3) 

4 Weeks Out Patient Appointment 

Data Collection and Clinical review 

Analysed (n=136) Analysed (n=136) 

Comparison of Outcome 

(Health status and QoL) 
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The QoL was measured by using MLHF Ques-
tionnaire. Scores were obtained for three domains i.e., 
physical, emotional and total scores for QoL at baseline 
& 8 weeks (Table-III). At the end of the trial, baseline 
means score were compared with mean score at 8 
weeks for each domain using paired t test. QoL was 
considered to be improving if the mean scores drop-
ped at 8th week and vice versa. The mean score of the 
experimental arm dropped down in all the three dom-
ains, showing significant improvement in the physical, 
emotional domain and overall QoL. 

Table-III: Quality of life scores in usual care and 
experimental arm. 

 

Usual Care Experimental Care 

Mean 
95%  
CI 

p- 
value 

Mean 
95%  
CI 

p- 
value 

MLHF Scores (Physical) 

Baseline 12.57 -4.9 to -
2.0 

0.01 
17.03 8.53 to 

11.12 
0.0001 

8 weeks 16.06 7.20 

Emotional 

Baseline 4.20 -2.83 to -
2.07 

0.06 
5.28 -2.83 to 

-1.07 
0.001 

8 weeks 4.78 3.33 

Total 

Baseline 20.77 -10.26 to 
(-4.71) 

0.01 
31.44 15.62 to 

20.64 
0.0001 

8 weeks 28.26 13.31 
 

DISCUSSION 

This trial demonstrated the significance of 
Cardiac Rehabilitation in improving the Health status 
and Quality of life in Heart Failure patients. 

Cardiac-rehabilitation programs were first deve-
loped from the 1960s,15-17 but despite being class 1 indi-
cation remain less prioritized in healthcare settings. 
The impact of CR on Health status is generally asse-
ssed through measurement of NYHA classification and 
Ejection fraction. Significant improvements were found 
in both the NYHA classification/Ejection fraction in 
the experimental arm. This improvement has also been 
demonstrated in a study conducted in Iran, showing 
significant impact of CR on functional capacity/health 
status of CVD patients.18 Similarly, a study by Sales et 
al, showed improvement in the experimental group in 
all components of functional capacity when compared 
to the control group (p<0.001).19 Another study by 
Wilcox et al also demonstrated that among 3,994 pati-
ents who received CR, highly significant improvem-
ent in the overall mean LVEF was witnessed, demon-
strating an increase in LVEF from 25.8% at baseline to 
32.3% (+6.4%) at the end of the trial over a period of 24 
months.20 

 Quality of life is one of the imperative determi-
nant which is targetted by various CR Programmes. 

Our trial exhibited significant improvement in the phy-
sical domain & total score of QoL. An Iranian study 
reported significantly improved mean score of Quality 
of Life in HF patients after rehabilitation 256. Long 
term impact of a 6-weeks CR Programme was studied 
on HF patients through comparison of the overall QoL, 
phycological health & general physical activity in the 
control & experimental groups. Patients were reasse-
ssed for their outcome measures after 12 months upon 
the completion of the CR Program. Substantial impro-
vements were observed in overall mood, pychosocial 
well-being, Activities of Daily Living & Functional 
parameters (Yohannes et al).21 

A systematic review, Cardiac rehabilitation and 
Quality of Life conducted by Shepherd et al.22,16 RCTs 
conducted in nine countries were reported. Four the-
mes emerged from the papers after the thematic analy-
sis: physical well-being; psychological well-being; so-
cial well-being; and functional status. Physical domain 
outcomes suggest that cardiac rehabilitation may imp-
rove physical well-being and thereby improved levels 
of physical fitness. 

CONCLUSION 

In this trial it has been concluded that CR played signi-
ficant role in improving health status and general physical, 
emotional, overall QoL and Activities of Daily Living. CR 
programs need to be part of every healthcare system as these 
are declared as Class I indication for Cardiac patients. Hence, 
advocacy to reinforce the importance of outpatient CR at 
higher level is imperative and crucial, not only at healthcare 
systems but also among the family members, public and 
community.  

ACKNOWLEDGEMENTS  

We thank the physicians and nurses working in AFIC/ 
NIHD for allowing us to study their patients. Our sincere 
gratitude to the cardiac rehabilitation team, pharmacy, 
Research & Development office for their consistent valuable 
support.  

Conflict of Interest: None. 

Author’s Contribution 

MU: Primary resarcher, NA: Supervision, THK: Technical 
supervisor, SFM: Statistical analysis, T: Clinical assessment, JK: 
Research writing, AAM: Intellectual. 

REFERENCES 

1. Medline Plus. Congestive Heart Failure | Heart Failure | CHF | 
MedlinePlus 2017 [Internet]. Available from: https:// 
medlineplus.gov/heartfailure.html (Assessed 28 May 2017). 

2. Mancini D, Walter G, Reichek N, Lenkinski R, McCully K, 
Mullen J, et al. Contribution of skeletal muscle atrophy to 
exercise intolerance and altered muscle metabolism in heart 
failure. Circulation 1992; 85(4): 1364-1373. 

3. Curtis L. Incidence and prevalence of heart failure in elderly 
persons, 1994-2003. Arch Intern Med 2008; 168(4): 418. 

https://medlineplus.gov/heartfailure.html
https://medlineplus.gov/heartfailure.html


Cardiac Rehabilitation 

Pak Armed Forces Med J 2022; 72 (Suppl-1): S20 

4. Bristow M, Saxon L, Boehmer J, Krueger S, Kass D, De Marco T 
et al. Cardiac-resynchronization therapy with or without an imp-
lantable defibrillator in advanced chronic heart failure. N Engl J 
Med 2004; 350(21): 2140-2150. 

5. Cleland J, Daubert J, Erdmann E. The effect of cardiac resynchro-
nization on morbidity and mortality in heart failure. ACC Curr J 
Rev 2005; 14(6): 20. 

6. Konstam M. Everest (efficacy of vasopressin antagonism in heart 
failure: outcome study with tolvaptan). Clin Cardiol 2007; 30(7): 
364-365. 

7. Sullivan M, Hawthorne M. Exercise intolerance in patients with 
chronic heart failure. Progress in Cardiovascular Dis 1995; 38(1): 
1-22. 

8. Leon A. Cardiac Rehabilitation and secondary prevention of 
coronary heart disease: an american heart association scientific 
statement from the council on clinical cardiology (Subcommittee 
on exercise, cardiac rehabilitation, and prevention) and the coun-
cil on nutrition, physical activity, and metabolism (subcommittee 
on physical activity), in collaboration with the american associa-
tion of cardiovascular and pulmonary rehabilitation. Circulation 
2005; 111(3): 369-376. 

9. Balady G, Williams M, Ades P, Bittner V, Comoss P, Foody J,      
et al. Core components of cardiac rehabilitation/secondary pre-
vention programs: 2007 update: a scientific statement from the 
american heart association exercise, cardiac rehabilitation, and 
prevention committee, the council on clinical cardiology; the 
councils on cardiovascular nursing, epidemiology and preven-
tion, and nutrition, physical activity, and metabolism; and the 
american association of cardiovascular and pulmonary rehabili-
tation. Circulation 2007; 115(20): 2675-2682. 

10. Leizoroviez A, Saint-Pierre A, Vasselon C, Boissel J. Comparison 
of a rehabilitation programme, a counselling programme and 
usual care after an acute myocardial infarction: results of a long-
term randomized trial. Eur Heart J 1991; 12(5): 612-616. 

11. Ades P. Cardiac rehabilitation and secondary prevention of 
coronary heart disease. N Engl J Med 2001; 345(12): 892-902.  

12. Levin L, Perk J, Hedbäck B. Cardiac rehabilitation - a cost 
analysis. J Intern Med 1991; 230(5): 427-434.  

13. Jolliffe JA, Rees K, Taylor RS. Exercise based rehabilitation for 
coronaryheart disease. Cochrane review. Cochrane Library 2004 
Issue 2. Chichester, UK: Wiley, 2004. 

14. Austin J, Williams R, Ross L, Moseley L, Hutchison S. Rando-
mised controlled trial of cardiac rehabilitation in elderly patients 
with heart failure. Eur J Heart Failure 2005; 7(3): 411-417. 

15. Savage P, Sanderson B, Brown T, Berra K, Ades P. Clinical 
research in cardiac rehabilitation and secondary prevention. J 
Cardiopulm Rehabil Prev 2011; 31(6): 333-341. 

16. Wenger NK, Hellerstein HK, Blackburn H, Castranova SJ. Un-
complicated myocardial infarction current physician practice in 
patient management. J Am Med Assoc 1973; 224(4): 511-514. 

17. Hellerstein HK, Bull NY. Exercise therapy in coronary disease. 
Acad Med 1968; 44(8): 1028-1047. 

18. Golabchi A, Basati F, Kargarfard M, Sadeghi M. Can cardiac 
rehabilitation programs improve functional capacity and left 
ventricular diastolic function in patients with mechanical reper-
fusion after ST elevation myocardial infarction?: a double-blind 
clinical trial. ARYA Atheroscler 2012; 8(3): 125-129. 

19. Bocalini D, Santos L, Serra A. Physical exercise improves the fun-
ctional capacity and quality of life in patients with heart failure. 
Clinics 2008; 63(4): 437-442. 

20. Wilcox J, Fonarow G, Yancy C, Albert N, Curtis A, Heywood J, et 
al. Factors associated with improvement in ejection fraction in 
clinical practice among patients with heart failure: Findings from 
Improve HF. Am Heart J 2012; 163(1): 49-56. 

21. Yohannes AM, Doherty P, Bundy C, Yalfani A. The long-term 
benefits of cardiac rehabilitation on depression, anxiety, physical 
activity and quality of life. J Clin Nurs 2010; 19: 2806-2813. 

22. Shepherd C, While A. Cardiac rehabilitation and quality of life: a 
systematic review. Int J Nurs Stud 2012; 49(6): 755-771. 

 


