
Int J Physiother Res 2021;9(4):3960-67.     ISSN 2321-1822 3960

Original Research Article

Hetal M Mistry 1, Gayatri S Jere *2.

1 Associate Professor, School of Physiotherapy, T.N. Medical College & B.Y.L. Nair CH hospital,
Mumbai, Maharashtra, India.
*2 PG student, School of Physiotherapy, T.N. Medical College & B.Y.L. Nair CH hospital, Mumbai,
Maharashtra, India.

Background: Coronary Artery Bypass Grafting (CABG) is a standard surgical intervention to restore normal
blood flow to an obstructed coronary artery. Alterations in sleep patterns are common during recovery after
cardiac surgery. Functional Capacity is an important dimension of human functioning, and also a well-docu-
mented concern for cardiac surgery patients throughout recovery.

Objective: To find the correlation between Sleep Quality and Functional Capacity in Hospitalized Coronary
Artery Bypass Grafting Patients.

Study Design: cross- sectional, observational, correlation study

Method:  40 hospitalized CABG patients who fulfilled the inclusion criteria and were willing to participate.
After obtaining the written consent, the participants were administered Pittsburgh Sleep Quality Index (PSQI)
and made to performing 6 Minute Walk Test (6MWT) in the Cardio-Vascular & Thoracic Surgery (CVTS) wards.
The time required was 30-40 minutes per participant.

Results: Spearman Ranks Correlation was used to find correlation between Sleep Quality and Functional Ca-
pacity. It was observed that there is a strong negative correlation between Global Score of Pittsburgh Sleep
Quality Index (Sleep Quality) and Percent predicted value of 6MWT (Functional Capacity) with a r value of -
0.7301 statistically significant with a p value of 0.0001. Higher the Score on Pittsburgh Sleep Quality Index
(PSQI) lower was the Functional Capacity.

Conclusion: The results of this study showed strong correlation between Sleep Quality and Functional Capac-
ity. Sleep quality should be considered as one of the important components of cardiac rehabilitation to im-
prove the functional capacity of these patients.
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inactive, the eyes closed, the postural muscles
relaxed, and consciousness practically
suspended” [1]. Sleep quality is defined as the
subject’s satisfaction with sleep experience,

Sleep is defined as “a condition of body and
mind which typically recurs for several hours
every night, in which the nervous system is



Int J Physiother Res 2021;9(4):3960-67.     ISSN 2321-1822 3961

Hetal M Mistry, Gayatri S Jere. Correlation between Sleep Quality & Functional Capacity in Hospitalized Coronary Artery Bypass
Grafting Patients.

integrating domains of sleep initiation,
maintenance, quality and refreshment about
awakening [2].
While sleeping, most of the body’s systems are
in an anabolic state, helping to revive the
nervous, immune, skeletal, endocrine and
muscular systems; this is often an important
process that maintains mood, memory, and
cognitive function, and plays a large role in
wound healing and restoration [3].
According to Pei-Lin (2015), 82.8% of the
participants had poor sleep quality in the first
week post hospitalization after coronary
artery bypass grafting [4-6]. Coronary Artery
Bypass Grafting (CABG) is a standard surgical
intervention to revive normal blood flow to
an obstructed coronary artery [7].
Following CABG, there is a lot of pain, fatigue,
discomfort and wound healing, which are all
stressors that heighten the need for sleep.
Additionally, some patients are required to
engage in bed rest so that their condition can
be monitored [4]. Getting optimum level of
sleep early after CABG is difficult due
individual (age, gender), physiological (cardiac
function, pain, dyspnoea, fatigue, nocturia),
psychological and environmental (hospital
environment, patient care activities) factors
[4,5,8].
 It is observed that the Functional Capacity is
significantly reduced after cardiac surgery. [6]

This is due to reduced respiratory and
peripheral muscle strength, respiratory
limitations post sternotomy, inactivity,
incisional pain, fatigue, perceived exertion
and emotional factors like anxiety and
depression [6,9].
The ability of the body to utilize oxygen is
called as the Functional capacity. The tool to
measure Functional Capacity is 6 Minute Walk
Test (6MWT) [9]. The 6MWT is a submaximal,
self-paced, practical and simple test that
assesses the general and combined responses
of all the systems involved during exercise,
including the cardiovascular and respiratory
systems, systemic and peripheral circulation,
neuromuscular system, and muscle metabo-
lism [10,11].
According to Daniel da Costa Torres et al. (2016)

and Claudia Fiorina et al. (2007), 6MWT was
feasible and well tolerated after 7th day and
9 + 2 post-operative days in CABG patients
respectively [12,13].
Sleep disorders may affect the functional
capacity causing fatigue and weakness and
resulting in a vicious circle of poor health
status and worsening prognosis [14].  There
are a lot of studies focused on postoperative
psychological, physical, social or adaptive
distress in CABG patients but very few have
focused specifically on sleep quality, and
therefore the role it plays on functional
capacity. Hence the purpose of this study is to
find if there is any correlation between Sleep
Quality and Functional Capacity in patients
hospitalized post CABG.

METHODOLOGY
This is a Cross-Sectional, Correlational, Obser-
vational study conducted in Cardio Vascular
and Thoracic Surgery wards at a Tertiary Care
Hospital, Mumbai. Permission was taken from
Head of Cardio-Vascular and Thoracic Surgery
(CVTS) Department and approval was sort from
the ethics committee and synopsis committee
before starting the study.
40 patients between the age of 40-60 years,
having BMI between 20-30 kg/m2 undergone
first elective uncomplicated CABG (early
phase) were included in the study.  Participants
having any major Psychological, Respiratory,
Neurological, Systemic Condition,
haemodynamically unstable, Surgical
reintervention, Auditory-visual impairments,
needing walking aids for ambulation, Post-op-
erative Left ventricular ejection fraction (LVEF)
<35% or >54%, On Sleep medications were ex-
cluded from the study. Participation in this
project was voluntary. They were allowed to
withdraw for any reason (or no reason at all),
at any time, without penalty of any sort. Since
the study is in hospitalized patients, partici-
pants who had undergone surgery 7- 10 days
ago were included.
Socio demographic data was collected, using
the Case Record Form which included basic
personal information, anthropometric
measures, vital parameters, co-morbidities and
information regarding current medication of
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the participants.
Sleep quality of participant was assessed
using the Pittsburgh Sleep Quality Index. It  con-
sists of 19 items, each scored between 0 and 3.
The index consists of seven subscales evaluat-
ing subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep distur-
bances, use of sleeping medications, and day-
time dysfunction. Component 6 of PSQI, use of
sleep medications, score was zero for all par-
ticipants, as sleep medications were excluded
from the study. A global PSQI score which ranges
between of 0 to 21 was calculated. Good sleep
quality is represented by a global PSQI score of
< 5 while poor sleep quality is represented by a
global PSQI score of >5. Higher the score, poor
is the sleep quality [15]. Permission to use the
scale was granted by the author. Instructions
were given to the patients to rate their sleep
quality post CABG surgery day. The scale was
administered in Marathi, Hindi, English. Patients
were requested to fill the Pittsburgh Sleep Qual-
ity Index (PSQI).
Following this, vitals of the participants were
measured and the participant was then be made
to perform a six-minute walk test on the same
day. 6 Minute walk test (6MWT) is a tool to evalu-
ate functional capacity. Functional Capacity is
calculated by calculating the Percent predicted
value of 6MWT. Predicted values using refer-
ence equation given by Ramanathan et al. were
used [16]. The 6-MWT was conducted using a
standardized procedure according to the Ameri-
can Thoracic Society [17]. It is a safe, reliable,
submaximal, symptom limited test.
The participant was under observation through-
out. Vitals were measured immediately, after 1
minute, 3 minutes and 6 minutes of completion
of test.
Statistical analysis:
Data was analysed using GraphPad Prism Soft-
ware Version 8.4.3 (10th June 2020).  The data
was checked for normality using the Shapiro-Wilk
Test as it is sensitive for smaller sample sizes
(n<50). The data did not pass normality; thus,
non-  parametric test, Spearman rho Correlation
test was performed.  The confidence interval was

40 Subjects, hospitalized post CABG, meeting
the inclusion criteria and willing to participate
were recruited in this study. The study
consisted of 27 (67.50%) males and 13 (32.50%)
females with a mean age of 53.23 + 6.257 years
and BMI of 24.36 + 2.102 kg/m2. Out of these,
45 % participants were assessed on the 7th

post-operative day, 40% on 8th post-operative
day and 15% on 9 th post-operative day.
Timing of test was influenced by patient’s
disability and dependency level. 32.50% of
subjects had no comorbidities, 32.50 % had
Diabetes mellitus with hypertension, 22.50%
had only hypertension and 12.50% had only
diabetes mellitus. The Rate of perceived
exertion on Borg scale at rest had a mean of
6.575+ 0.6751.
In this study 75% poor Sleep quality and 25%
had good Sleep Quality, mean for global score
was 10.13 +4.719. In component score, mean
of Sleep disturbances was 1.825 + 0.7472,
mean of Sleep latency was 1.800 + 0.9392,
mean of Sleep duration 1.775 + 0.9997, mean
of Subjective sleep quality 1.625 + 1.055, mean
of Habitual sleep efficiency 1.625 +1.030, mean
of Day time dysfunction was the lowest
scoring component of PSQI with a mean
1.575+ 1.010.
Mean distance walked during 6 minutes was
258.9 +62.14 meters, the predicted distance
was 522.1+ 19.64 meters. The mean Functional
Capacity (percent predicted) was 49.69+
12.41%.
r value is -0.7301 between Global Score of PSQI
(Sleep Quality) and Percent Predicted Value of
6MWT (Functional Capacity) which shows
Strong Negative Correlation and is statistically
significant with a p value of 0.0001 as seen in
graph 1.
As seen in graph 2, there is strong negative
correlation between the Components of PSQI
and functional capacity. Highest being Sleep
Disturbances and functional capacity with r
value -0.6738 with statistically significance of

RESULTS

set as 95% and significance level was set as
0.05. The data was considered as significant if
p<0.05.
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a p value 0.0001, followed by Subjective Sleep
Quality and Functional Capacity with r value -
0.6520 with statistically significance of a p
value of <0.0001. This was followed by Sleep
Duration and Functional Capacity with r value
-0.6309 with statistically significance of a p
value 0.0001. Sleep Latency and Functional
Capacity had r value -0.6004 with statistically
significance of a p value 0.0001. The r value
for Daytime Dysfunction and Functional
Capacity is -0.5599 which shows strong
negative correlation and is statistically
significant with a p value of 0.0002. Lowest was
Habitual Sleep Efficiency and Functional
Capacity with r value -0.5211 with statistically
significance of a p value 0.0006.
a.Correlation between Sleep quality and Func-
tional Capacit
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Graph 1: Correlation between Sleep Quality and
Functional Capacity
Inference: In Graph 1 statistically significant
Strong negative correlation (r =-0.7301,
p<0.0001, N= 40) between Global Score of PSQI
(Sleep Quality) and Functional Capacity using
Spearman rho correlation.
b. Correlation between Components of PSQI
and Functional Capacity.
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2 i Correlation between Subjective Sleep Quality and
Functional Capacity
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2ii. Correlation between Sleep Latency and Functional
Capacity
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2 iii Correlation between Sleep Duration and Functional
Capacity
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2iv Correlation between Habitual Sleep Efficiency and
Functional Capacity
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2v. Correlation between Sleep Disturbance and
Functional Capacity
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2vi. Correlation between Daytime Dysfunction and Func-
tional Capacity

Graph 2: Shows Spearman rho Correlation between Individual Components of PSQI and Functional Capacity

Inference: In Graph 2 shows Negative Correlation between Individual Components of PSQI
(Sleep quality) and Functional Capacity using Spearman rho correlation.
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DISCUSSION procedures on other patients and stress and
anxiety due to future adaptive changes. The
study done by Pei-Lin Yang (2015) and Liao WC
(2011) had similar causes for nocturnal sleep
disturbances [4,18]. Physiotherapy interven-
tions like TENS, breathing exercises, huffing
technique, manual splinting can help to reduce
pain and coughing bouts.  Patient education
should include timings for taking diuretics to
prevent nocturia and avoid sleep disturbances.
Functional Capacity: Functional Capacity also
called as exercise capacity refers specifically to
the ability to perform particular activities. The
6 Minute Walk Test (6MWT) is one of the most
popular clinical exercise test used to evaluate
Functional Capacity. 6MWT has shown
accurate estimation of the maximal oxygen
uptake [20].
6MWT was well tolerated by all the
participants and no cardiopulmonary
complications were reported.  Mean distance
walked during 6 minutes the predicted
distance and Functional Capacity values in our
study are slightly lower than Fiorina et al.’s
(2007) study, where mean distance walked 304
± 89 meters having percent predicted 58 ± 15%
[12]. Whereas a study done by Yueh-Chi Chen
in 2018 shows mean distance walked 277.3±
85.7 meters having percent predicted
36.6±10.5% which are slightly lower than our
values [21]. The possible reason for this
variation could be the difference in race,
culture, ethnicity, physical activity and differ-
ent reference equation [16].
Sleep Quality and Functional Capacity:  In our
study, we found strong negative correlation
between Global Score of Pittsburgh Sleep
Quality Index (Sleep Quality) and Percent pre-
dicted value of 6MWT (Functional Capacity).
Sleep is important for proper wound healing. Poor
sleep can lead to impaired wound healing, fa-
tigue delaying recovery and prolonging time of
bed rest. Prolonged the bed rest may in turn
make it more difficult for the patient to fall
asleep, which causes poor sleep efficiency and
the vicious cycle continues [4,22]. As time in bed
increases, level of immobility also increases,
affecting Functional Capacity.
This implies that, as sleep quality deteriorates

To the best of our knowledge this is the first
study to focus specifically on the correlation
between sleep quality and functional
capacity in hospitalized CABG patients in
India. The primary findings of our study showed
strong negative correlation between Global
Score of Pittsburgh Sleep Quality Index (Sleep
Quality) and Percent predicted value of 6
Minute Walk Test (Functional Capacity). Higher
the Score on Pittsburgh Sleep Quality Index
(PSQI) lower was the Functional Capacity
(Percent predicted value of 6MWT).
Sleep Quality: Sleep is an important process
for proper restoration and recovery. Sleep
issues ranked 2nd in primary health problems
one-week post hospitalization [4].
In our study, 75% of the participants had poor
sleep quality and 25% had good sleep quality.
The mean global PSQI score of our participants
was 10.13 +4.719. Participants reported an
average sleep duration of 4.913+ 2.109 hours
with a sleep efficiency (total sleep duration/
Time in bed) of 66. 07%.  This is similar to the
pooled values reported by a systemic study
done by Liao WC (2011) showing sleep
duration of 5 hours and sleep efficiency of
62.6% in similar time point with a global PSQI
score of 6.1 indicating poor sleep quality. [18]

The global score in our study was slightly
higher indicating poorer sleep quality.
However, global score in our study was slightly
lower than a study done by Pei-Lin Yang in 2015
having a global score of 12.39 + 5.26 [4].
Similarly, in a study done by Yilmaz et al. in
2007 sleep duration was of 6 hours and sleep
efficiency of 67.2% in similar time point with a
global PSQI score of 6.1+ 0.8 [19]. The score of
all four studies is indicative of poor sleep
quality post CABG.
The most frequent cause of Sleep disturbances
was incisional pain, awakening in the night to
go the toilet, unable to fall asleep again and
coughing. Many of our patients were
prescribed diuretics, hence going to the toilet
was one of the primary reasons for sleep
disturbances. Other factors causing sleep
disturbances were loud noises in the ward,
bright lights in the ward, ongoing medical

Hetal M Mistry, Gayatri S Jere. Correlation between Sleep Quality & Functional Capacity in Hospitalized Coronary Artery Bypass
Grafting Patients.
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functional capacity also reduces. Although
functional capacity alone is an independent
predictor of mortality and morbidity [10],
presence of poor sleep quality could double
the burden or worsen the cardiovascular
health outcomes during rehabilitation.
Functional Capacity and Sleep Quality are
independently associated with Quality of Life
(QoL). Post-operative fatigue, pain, poor sleep
quality and functional capacity may deterio-
rate both physical and psychological function
during recovery hampering the Quality of Life
[23-25].
Hence, Reduction in bed rest, proper patient
education, relaxation, cardiac rehabilitation
after surgery is necessary for early improve-
ment in sleep quality. A Meta-analysis
conducted by Yang et al. in 2012, showed how
regular exercise impacts sleep quality in
middle-aged and older adults with sleep
complaints, results showed moderate positive
effect [26]. Similarly, in a study done by Hady
Atef, aerobic and resistance training showed
improvement on sleep, functional capacity in
middle aged patients after Coronary Artery
Bypass Grafting [27].
Assessment, evaluation and treatment to
improve sleep quality should be considered
as one of the important components of
cardiac rehabilitation to improve the
functional capacity of these patients. Pre-
operative and post-operative cardiac rehabili-
tation program should be well tailored to
improve sleep quality which will in turn
improve functional capacity.

CONCLUSION

assessed over the period of time from
pre-  operative to post-operative recovery
period. However, due to time constraint, we
had designed it as a cross - sectional observa-
tional study. The sample was collected from a
single institution and the sample size was small
hence, the results cannot be generalized.
Multicentric study can be done to generalise
the results. As PSQI is a self-report measure,
subjective bias may be possible. Hence, use of
objective tools to measure sleep quality can
be used.

The results of this study showed strong
correlation between Sleep Quality and
Functional Capacity. We were able to deter-
mine the factors most affecting sleep quality
and in turn functional capacity. Reduction in
bed rest, proper patient education, pain
management relaxation as a part of cardiac
rehabilitation after surgery is necessary for
early improvement in sleep quality and
functional capacity.
Limitations & recommendation: A longitudi-
nal cohort design would work better for this
type of study wherein same subjects can be
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