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Abstract

Objective: This study investigated the effects of cardiac rehabilitation exercise protocols on phys-
ical function (PF) in patients with chronic heart failure (CHF). Study Design and Setting: This ran-
domized controlled trial recruited 70 patients who are in stage II CHF with ejection fraction
(s40%) from a Nigerian university teaching hospital. They were randomly assigned into Exercise
Group (EG: n = 35) or Control Group (CG: n = 35). Physical function, activity of daily living (ADL),
distance walked in six minutes and grip strength were assessed using a validated ADL question-
naire, six minute walk test and a hand dynamometer respectively. In addition to medication, EG
underwent aerobic and upper extremity resistance exercises thrice weekly for eight weeks while
CG used medications only. Data were analyzed using descriptive and inferential statistics. Alpha
level was at p < 0.05. Results: EG and CG were comparable in age and physical characteristics.
Physical function and cardiovascular parameters were comparable at baseline (p > 0.05). Signifi-
cant improvements were noticed at fourth week among participants’ ADL (30.0% * 6.0%), 6MWD
(321.7 £ 26.3 m) and VO; max (8.9 + 0.4 mL/kg/min) variables within the exercise EG but no sig-
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nificant changes were observed in the CG (p > 0.05). Participants in EG demonstrated more signif-
icant improvements in ADL (15.0% * 5.0%), 6MWD (406.0 + 29.7 m) and VO; max (10.3 * 0.5
mL/Kkg/min) (p < 0.05) than CG: ADL (42.0% * 5.0%), 6MWD (321.0 * 25.7 m) and VO, max (8.9
0.4 mL/kg/min) at eighth (p > 0.05). Conclusions: Cardiac rehabilitation exercise protocols involving
self-paced walking, sit-to-stand and upper extremity dynamic strength training improved activity
of daily living, walking and functional capacity in patients with stable chronic heart failure.
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1. Introduction

In the recent time, the prevalence of Chronic Heart Failure (CHF) is on the increase globally [1]. The increasing
prevalence has been attributed to rise in aged population, improvement in health and medical services [2]. In
sub-Saharan Africa (SSA), the actual prevalence estimate of CHF is not known but hospital admission rate of
3.0% and 7.0% has been reported [3]. In addition, two separate studies in Nigeria, Adedoyin and Adesoye [4]
and Ojji et al. [5] reported prevalence rates of 3.5% and 4.3% respectively.

There are evidence that major advances in pharmacological and device therapies have improved survival rate
of patients with CHF; however, many remain burdened with exercise intolerance and disability [6] [7]. Exercise
is the central element and the building block for improving physical function such as grasping, transferring,
walking capacity that are required for activities of daily living [8] [9]. In turn, improved physical function pre-
dicts survival and is associated with significant reduction in hospitalization and all-cause mortality in CHF [10].

Although, there are many exercise regimens in the literature, there is controversy on studies related CHF re-
habilitation. A systematic review of literature shows that majority of studies used cycle ergometer or combined
exercise programmes including treadmill walk and resistance training or jogging [11]. However, none of the
studies attempted to assess patients’ acceptance of such exercise protocols and their ability to adopt such proce-
dures on an individual long-term basis that may enhance sustainability and adherence practice [11] [12].

The National Institutes of Health Roadmap Initiative and the Patient Reported Outcomes Measurement In-
formation System (PROMIS) have recommended activities involving mobility (lower extremity), dexterity (up-
per extremity), axial or central (neck and back function) for optimal physical function [13]. However, exercise
protocols involving upper extremity, self-paced walking and trunk muscles activation closely mimic activities of
daily living that may be better suited as functional exercises [14]. The appropriate exercise protocols that will
serve as the first line of exercise interventions for improving physical function in patients with CHF are still a
challenge [15]. For example, exercise prescription including exercise intensity, frequency and duration vary
across studies [16]. Furthermore, few studies have explored specific exercise training that is tailored towards
improving physical function in patients with CHF. Also, studies investigating the effects of self-paced walk ex-
ercise, sit-to-stand and upper extremity resistance training on physical function in patients with CHF are scant.

Cardiac rehabilitation programmes are well established in the developed nations with significant improvement
in quality of life and prevention of deconditioning among patients with cardiac problems. Apart from limited
resources and experts in the field of cardiac rehabilitation, physician are not routinely referring patients for re-
habilitation, because many still have the notion that exercise may exacerbate the cardiac condition. This study
was designed and executed jointly with cardiologists with a view of establishing the role of structured exercise
in patients with cardiac challenges in developing nations. This study investigated the effects of cardiac rehabili-
tation exercise including self-paced walking exercise, sit-to-stand and upper extremity resistance training on
physical function among patients with CHF.

2. Methods
2.1. Study Sample

This study was a randomized controlled trial. Participants for this study were patients with chronic heart failure
who were attending the medical outpatient, Cardiac Care Unit of the Obafemi Awolowo University Teaching
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Hospitals Complex (OAUTHC), lle-Ife, Nigeria. Eligibility for participation included patients whose ages were
50 years and older, a clinical diagnosis of CHF, stage Il stable CHF using the New York Heart Association
(NYHA) functional classification. Furthermore, the Left Ventricular Ejection Fraction (LVEF) was less than
40% using echo-graphic assessment results obtained by the cardiologists (MOB? and RAA?). Patients who pre-
sented with unstable angina pectoris, severe medical conditions and musculoskeletal or neurological disorders
limiting participation in exercise were excluded. Furthermore, recent history of participation in exercise pro-
gramme or patients whose condition may require change of medications during the course of this study were ex-
cluded.

The study was carried at a teaching hospital that was founded on integrated comprehensive health-care ser-
vices based on pyramidal structure designed to secure excellent and efficient health-care services. The institution
provides health-care services to more than 10 million Nigerians in South West Zone of Nigeria. The hospital is
the first to provide kidney transplant service in the West Africa sub-region and also known as one of the leading
hospitals for cardiovascular disease management which covers Ondo, Osun, Oyo, Ekiti, Edo and part of Kwara
State [4].

Participants were recruited consecutively using purposive sampling technique and randomly assigned into
Exercise Group (EG) (males = 18, females = 17) or Control Group (CG) (males = 14, females = 21). Randomi-
zation was performed by a research assistant using computer generated random number. The sample size for this
study was based on an effect size according to Pozehl et al. [17], at 80% power with a two-tailed significance
level of 0.05 and for detecting a standardized effect size (A = 0.47) in outcome for the two groups. A total sam-
ple size of 30 was obtained for each group. Owing to possible attrition, the sample size was increased to 35 in
each group. Ninety-two patients with CHF were invited into the study, however, 12 patients declined participa-
tion due to personal reasons while 10 were excluded for not satisfying the inclusion criteria. Consequently, a to-
tal number of 70 eligible patients were recruited to accommaodate for possible attrition. However, only 63 of the
patients completed the eight week programme. Reasons for attrition in both groups included patients’ relocation,
personal reasons and change in medications were stated in CONSORT (Figure 1).

2.2. Procedure

The purpose of the study was explained to the participants before obtaining an informed consent. Socio-demo-
graphic information, social history and current medications prescribed by the attending cardiologists were rec-
orded. Anthropometric characteristics were measured using standard procedures. Cardiovascular parameters of
resting heart rate, systolic and diastolic blood pressures were measured in sitting position using a validated elec-
tronic sphygmomanometer. Participants in EG underwent exercise treadmill test before the commencement of
exercise training using the modified Bruce protocol. Participants were encouraged to reach symptom-limited
maximal exercise. Age-predicted maximal heart rate was defined as 220 minus age (years).

2.2.1. Assessment of Physical Function

Hand Grip Strength Measure: Hand grip strength was assessed with an electronic Camry hand grip dynamo-
meter (Model EH 101) based on the guideline of the American Society of Hand Therapists [18]. Participants
squeezed the dynamometer maximally in order to obtain the grip strength reading. Two measurements were
taken for each upper extremity with a 2-minutes rest interval; the average was recorded in kilogram-force (Kgf)
as grip strength value.

Six-Minute Walk Test (6-MWT): The Six-Minute Walk Test (6-MWT) was performed on a 30 meter level cor-
ridor using the American Thoracic Society guidelines [19]. Participants were instructed to walk from the starting
point to the end of the corridor at their own selected pace while attempting to cover as much ground as possible
in six minutes and the distance covered was recorded. They were encouraged every 30 seconds or more in a
standardized manner by saying: “You are doing well” or “Keep up the good work”. The functional capacity
(Maximum Oxygen Consumption (VO, max)) of participants was estimated using the predictive equation by the
American College of Sport Medicine formulae [20].

Computation: VO, max (mL O, kg/min) = Speed (m/min) x 0.1 mL/O,/kg + 3.5 mL/O,/kg/min.

Activity of Daily Living (ADL): Multi-Dimensional Health Assessment Questionnaire (MDHAQ) was used to
assess Activity of Daily Living (ADL) [21]. The MDHAQ consists of 10 items measuring activities of daily liv-
ing (ADL) over the last week. The scale is a 4-point Likert-type ranging from “without any difficulty” = 0, “with
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Figure 1. Flowchart for recruitment of patients into the study.

some difficulty” = 1, “with much difficulty” = 2 and “unable to do” = 3. Total score was summed up and trans-
formed thus; 100 x (observed score — minimum possible score)/(maximum possible score — minimum possible
score. The higher the score the lesser the activity of daily living.

2.2.2. Exercise Intervention Protocols
Parts of the body targeted at improving functions were lower extremity (mobility), upper extremity (dexterity),
neck and back function (axial or central). Participants in the EG in addition to pharmacological therapy under-
went aerobic and resistance exercises involving self-paced walking, sit to stand exercise, strength training exer-
cise thrice weekly for eight weeks. However, participants in the CG had pharmacological therapy only. Exercise
intervention was supervised by (TOA® and RAAY). Each participant’s training programme was individualized
and based on the results of the baseline exercise tests. Exercise intensities, frequency and duration listed in Ta-
ble 1 and Table 2 served as a guide for exercise prescription

Station 1: Self-paced walking: Participant performed self-paced walking on a 30 meter level corridor for a pe-
riod of 6 minutes twice per session. During the subsequent weeks, self-paced walking duration was increased

progressively by 1 minute on weekly basis.
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Table 1. Aerobic training protocols.

Self-paced walking Sit to stand
Week
Reps Set  Freg/week Duration (min)/set Intensity (%) Reps Set Freg/week Duration (min)/set Intensity (%)
Week 1 1 2 3 6 60 - 65 10 2 3 2mins 30 s 60 - 65
Week 2 1 2 3 7 60 - 65 10 2 3 2mins 30 s 60 - 65
Week 3 1 2 3 8 60 - 65 10 3 3 3 mins 60 - 65
Week 4 1 2 3 9 60 - 65 10 3 3 3 mins 60 - 65
Week 5 1 2 3 10 65-70 10 4 3 3mins 30 s 65-70
Week 6 1 2 3 11 65-70 10 4 3 3mins30s 65-70
Week 7 1 2 3 12 65-70 10 5 3 4 mins 65-70
Week 8 1 2 3 13 65-70 10 5 3 4 mins 65-70

Key: Reps; repetition, freq; frequency.

Table 2. Strength training protocols for upper extremity.

Biceps curls Triceps dip Lateral abduction

Week

Reps Set Freg/week Duration Intensity

(min)/set (%)

Duration Intensity Duration Intensity

Reps Set Freg/week (miny/set (%) Reps Set Freg/week (min)/set %)

Week1l 10 2 3 1min30s 60-65 10 2 3 1min30s 60-65 10 2 3 1min30s 60-65
Week2 10 2 3 1min30s 60-65 10 2 3 1min30s 60-65 10 2 3 1min30s 60-65
Week3 12 2 3 2mins  60-65 12 2 3 2mins 60-65 12 2 3 2mins  60-65
Week4 12 2 3 2mins 60-65 12 2 3 2mins 60-65 12 2 3 2mins  60-65
Week5 14 2 3 2min30s 65-70 14 2 3 2min30s 65-70 14 2 3 2min30s 65-70
Week6 14 2 3 2min30s 65-70 14 2 3 2min30s 65-70 14 2 3 2min30s 65-70
Week 7 16 2 3 4mins 65-70 15 2 3 4mins 65-70 15 2 3 4mins 65-70
Week8 16 2 3 4mins 65-70 15 2 3 4mins 65-70 15 2 3 4mins 65-70

Key: Reps; Repetition, Freq; Frequency, wk: week.

Station 2: Sit to stand exercise: Participant sat on a straight-back and armless chair of standard height [22].
Participant then stood up from sitting to standing position and return to sitting immediately [23]. Ten (10) con-
secutive movements were performed with two (2) sets per session. Progressively, one new set was added at
2-week interval (i.e. 2nd, 4th and 8th week) (Table 1).

Station 3: Bicep curls, Triceps dips and Lateral abduction: One Repetition Maximum (1RM) was determined
at the onset for strength training. This is the maximum amount of weight (Kg) one can lift in a single repetition
of maximal contraction [24]. During the first two weeks, a total of 10 repetitions of biceps curls were performed
at 75% of 1RM for each upper limb. Ten repetition of triceps dip were performed in the direction of shoulder
joint extension with elbow joint in full extension. Furthermore, ten repetitions of lateral abduction were per-
formed which included shoulder joint abduction to 90° and full extension of elbow joint [25]. Progressively, two
new repetitions were added at 2-week interval (i.e. 2nd, 4th and 8th week) (Table 2). To ensure overload, 1 RM
was re-determined at 2-weeks interval using 75% of new 1RM. The 10-point Modified Borg Scale was used to
monitor rate of perceived exertion and a polar heart rate monitor was used to observe heart rate response to ex-
ercise.

Exercise training was preceded by 10 minutes of warm-up and ended with 10 minutes cold-down. Total exer-
cise duration at onset was 30 minutes and progressively increased to 60 minutes per session by the 8th week.
Frequency of exercise was thrice weekly and exercise intensity ranged between 60% - 70% of maximal heart
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rate. Although, no adverse event was recorded during the course of the study, resuscitation materials were made
available in case of emergency. Treatment outcomes were assessed at 4th and 8th by an assessor who was
blinded to treatment groups. Participants in the CG were given lectures on personal hygiene and reminders on
medications but no instruction on exercise.

Study adherence: The adherence to appointment was computed for both experimental and control groups. For
the experimental group, the number of sessions attended was divided by the maximum of sessions possible (24)
and multiplied by 100. The participants in the control group were coming every two week after the baseline
measurements. The number of visits during the intervention period was four. So, the number of visits made was
divided by four and multiplied by 100 which constituted the adherence rate [26]. Participants were called on
phone to remind them of the appointment.

2.3. Statistical Analyses

Descriptive statistics was used to summarize anthropometric and socio-demographic characteristics. Indepen-
dent t-test was used to compare exercise and control groups at baseline. Furthermore, Independent t-test was al-
so used to compare the baseline physical characteristics, physical function variables and cardiovascular parame-
ters between exercise and control groups. Two-way Analysis of Variance (ANOVA) (time period by interven-
tion) was used to compare the effects of exercise intervention on ADL, right and left HGS, 6MWD and esti-
mated VO, max at fourth and eighth week between exercise and control groups. Bonferroni post hoc analysis
was used to probe the direction of significance. Data for those who did not complete the study was treated as in-
tention to treat analysis. STATA-SE version 11.0 (STATA Corp LP, Texas, USA) of Windows Software was
used to carry out statistical analysis. Alpha level was set at p < 0.05 of significance.

3. Results

Socio-demographic characteristics and clinical profile of all participants were presented in Table 3. The mean
age of the participants in EG and CG were 68.9 + 6.5 and 64.3 + 12.3 years respectively. Comparison of physi-
cal characteristics and cardiovascular parameters of all participants at baseline were comparable except WHR (p
< 0.05) (Table 4). Similarly, comparison of physical function variables of all participants were comparable at
baseline (Table 5). At fourth week, participants in EG showed significant improvements in ADL (30.0 + 6.0%),

Table 3. Socio-demographic and clinical characteristics of participants in experimental and control group.

Exercise (n = 35) Control (n = 35)
Variable
n (%) n (%)
Gender
Male 18 (51.4) 14 (40.0)
Female 17 (48.6) 21 (60.0)
Aetiology
Hypertensive Heart Disease 24 (68.6) 26 (74.3)
Rheumatic Heart Disease 4(11.4) 2(5.7)
Ischaemic Heart Disease 2(5.7) 3(8.6)
Valvular Heart Disease 3(8.6) 2(5.7)
Idiopathic Cardiomyopathy 2(5.7) 2(5.7)
Current Medication
ACE-I/ARB/Digoxin 20 (66.7) 24 (72.7)
Beta Blocker/Digoxin 6 (20.0) 6 (18.2)
Diuretics/Spironolactone 4 (13.3) 3(9.1)

Key: ACE-I, Angiotensin Converting Enzyme-Inhibitor; ARB, Angiotensin Il Receptor Blocker.
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Table 4. Physical characteristics and cardiovascular parameters of participants.

Exercise Group (n = 35) Control Group (n = 35)
Variable t-cal. p-value
Mean + S.D Mean + S.D
Age (years) 68.9+6.5 64.3+12.3 1.32 0.197
Height (m) 1.7+0.1 1.6+0.1 0.56 0.577
Weight (kg) 66.0+12.2 65.3+15.5 0.31 0.758
BMI (kg/m?) 242+47 23.8+5.2 0.22 0.829
WHR 0.8+0.1 09+0.1 -3.23 0.003"
SBP (mmHg) 137.3+£17.2 136.8+12.4 0.55 0.243
DBP (mmHg) 84.9+6.3 85.1+2.1 0.32 0.980
RHR (beat/min) 83.7+6.2 83.0+49 0.28 0.640

“p < 0.05. Key: BMI: Body Mass Index; WHR: Waist to Hip Ratio; Systolic Blood Pressure; DBP: Diastolic Blood Pressure; RHR: Resting Heart
Rate.

Table 5. Baseline comparison of physical function variables between exercise and control groups.

Exercise Group (n = 35) Control Group (n = 35)

Variable t-cal. p-value
Mean £ S.D Mean + S.D
ADL (%) 45.0+10.0 45.0 9.5 0.412 0.683
HGS-R (Kgf) 274+53 25.1+43 1.330 0.193
HGS-L (Kgf) 226+56 21.8+48 0.432 0.669
6-MWD (m) 307.7+225 309.2+£27.8 -0.161 0.873
Estimated VO, Max (mL/kg/min) 8.6+04 86+0.5 —-0.161 0.873

Keys: ADL, Activity of daily Living; HGS-R, Right hand grip strength; HGS-L, Left hand grip strength; 6-MWD, 6-Minute walk distance; Est.VO,
Max, Estimated maximum oxygen consumption.

6MWD (321.7 + 26.3 m) and VO, max (8.9 + 0.4 mL/kg/min) (p < 0.05) but no significant changes was ob-
served in the CG (p > 0.05). Furthermore, participants in EG demonstrated significant improvements in ADL
(15.0% + 5.0%), 6MWD (406.0 = 29.7 m) and VO, max (10.3 + 0.5 mL/kg/min) (p < 0.05) than participants in
CG: ADL (42.0% + 5.0%), 6MWND (321.0 £ 25.7 m) and VO, max (8.9 = 0.4 mL/kg/min) at eighth (p > 0.05) at
eighth (p > 0.05). There was no significant improvement in both right and left HGS in both groups at fourth and
eighth weeks of the study (p > 0.05) (Table 6).

4. Discussion

This study investigated the effects self-paced walk exercise, sit to stand exercise and upper extremity resistance
training on physical function in patients with stable CHF. The results showed that significant improvement was
recorded in the activity of daily living (ADL) following exercise intervention. Our finding is in agreement with
previous studies that exercise is capable of restoring functional activity of daily living of patients with chronic
diseases [7] [11]. The improvement in ADL could be attributed to an increase in muscular strength and aerobic
capacity following exercise training. Exercise has been reported to be useful in reversing pathological changes
in CHF by improving muscular strength of atrophied muscles, increasing capillary density and mitochondria
content or oxidative enzymes activity [10] [27]. Change in physiologic profile of patients with chronic illnesses
often translate to significant increase in ADL such as personal self-care including bathing, dressing and feeding
which are the basic building components of physical function.

Findings from our study show that the distance walked in 6 minute (6-MWD) in the exercise group improved
significantly post intervention. In agreement with previous studies, exercise in CHF has been reported to lead to
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Table 6. Two-way ANOVA (repeated measures) and Bonferroni post hoc comparison of physical function variables between
experimental and control groups.

Exercise Group (n = 35) Control Group (n = 35)
Variable Week 4 Week 8 Week 4 Week 8 F p-value
Mean + S.D Mean + S.D Mean + S.D Mean = S.D

ADL (%) 30.0 +6.0° 15.0+5.0° 45.0 +9.0° 42.0+5.0° 310.70 0.001"

HGS-R (Kgf) 27.7+51 284+53 253+4.2 252+4.1 1.91 0.129

HGS-L (Kgf) 22655 228+58 22.0+48 221+48 0.13 0.966

6-MWD (m) 321.7+26.3% 406.0 +29.7° 315.8 + 24.6° 321.0+25.7% 41.54 0.001"
Estimated VO, Max (mL/kg/min) 8.9 +0.4° 103+05° 8.8+0.4° 8.9+0.4° 4154 0.001"

“p < 0.05. Superscripts (* ™) Superscripts with the same alphabets are not significant while those with different alphabets are significant. For example,

the four column comparison of mean of ADL showed a significant difference between EG at week 4 and 8 as indicated by superscript with different
alphabets (*®), likewise, mean mode in EG at week 4 and 8 was significantly different compared with CG at week 4 and 8 with superscript ‘while
there was no significant difference in CG at week 4 and 8 as indicated by same superscript °. Keys: ADL, Activity of daily living; HGS-R, Right hand
grip strength; 6MWD, 6-Minute Walk Distance; HGS-L, Left hand grip strength; Est.VO, Max, Estimated maximum oxygen consumption.

substantial gain in distance walked after training [11] [27]. Significant increase in 6-MWD may be as a result of
regular muscular activity during self-paced walking which in turn translates to improved physical performance.
It is not surprising to observe significant improvement in the functional capacity (VO, max) in our study. Walk-
ing as component of daily activity, if properly implemented, improves aerobic performance and oxygen utiliza-
tion in both patients and healthy population [28].

Our study observed a total gain of 98.3 m in distance covered which was higher than the one reported in pre-
vious studies by Owen and Croucher [16] and Gottlieb et al. [29]. The distance walk gained and subsequent im-
provement in the estimated maximum oxygen consumption (VO, max) in our study might have been influenced
by functional exercise regimens that mimic activity of daily living with resultant improvement in aerobic per-
formance. However, contrast to our findings, McKelvie et al. [30] reported no significant improvement in the
6-MWD between exercise and control groups among patients with CHF. The non-significant difference could be
linked to lack of exercise supervision and poor adherence among study participants.

Adherence to exercise programme is a challenge in rehabilitation care [31] [32]. However, adherence to
treatment in our study was enhanced by regular cell phone calls to remind the participants about appointment.
Besides simplicity of the exercise designs which gave participants the opportunity to engage in regular exercise
practice without much supervision, regular phone calls appear to contribute to consistent hospital appointments
and compliance with prescribed exercise programmes. Our exercise interventions were designed to incorporate
task and context specific practice that are meaningful to patients’ activity of daily living with an overall goal of
functional independence and treatment adherence.

Specifically, our study adopted the PROMIS protocols which emphasized mobility (lower extremity), dexter-
ity (upper extremity), axial or central (neck and back function) and complex activities involving more than one
subdomain [15]. These simple activities such as upper extremity resistance training using dumbbells, aerobic
exercise including sit to stand and self-paced walking exercises are safe and are considered basic functional ac-
tivities for improving mobility, transferring and grasping in rehabilitation care. This implies that functional ex-
ercises as described in our study may help patients with CHF to benefit from simple exercise programmes espe-
cially in resource poor nations where cardiac rehabilitation equipment are limited [33] [34].

Despite widely reported benefits of exercise training in CHF, its adoption is still being underutilized world-
wide [34]. Factors such as cost of exercise devices owing to economic challenges, lack of expertise and skeptic-
ism about exercise safety among health workers in low and middle income countries could be some of the rea-
sons for low utilization. Similarly, in sub-Sahara Africa (SSA), exercise training as an important component of
rehabilitation has not been incorporated for CHF care owing to low referral rate from physicians. There is an
urgent need to integrate simple and safe functional exercise programme as part of rehabilitation care plan with
the view to reducing cardiovascular disability and mortality among patients with CHF in SSA. Findings from
this study should be interpreted with caution due to some inherent limitations. Patients in both groups were
placed on different antihypertensive and other medications with varying dosages which may cause patients to
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respond differently to treatment. Furthermore, baseline physical activity of these patients was not assessed prior
commencement of this study. More importantly, patients in our study might be involved in some physical activ-
ity which were covert and not monitored during the course of this study. In addition, assessment of ADL in this
study was assessed using a self-reported method which is prone to estimation error and recall bias.

5. Conclusions

Supervised exercise training protocols involving self-paced walking, sit-to-stand and upper extremity dynamic
strength training improved physical function including activity of daily living, walking and functional capacities
in patients with stable chronic heart failure. Exercise intervention protocols that are safe and simple, mimicking
functional activities and well tolerated among patients with stable chronic heart failure may enhance exercise
adherence.
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