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Objective: To investigate the correlation between Short Form-36 (SF-36) and exercise capacity including: 1) metabolic
equivalents measured by an exercise stress test (METs of EST), 2) peak oxygen consumption (VO

2
 peak), and 3) walking

distances measured by a six-minute walk test (6MWT).
Material and Method: SF-36, EST and 6MWT were estimated at the sixth week after coronary artery bypass graft (n = 17)
and percutaneous coronary intervention (n = 13) patients. Pearson’s product-moment correlation was used to evaluate the
relationship of parameters.
Results: Physical functioning scale of SF-36 showed moderate correlation with METs (r = 0.55, p<0.01), fair correlation with
VO

2
 peak of 6MWT (r = 0.46, p<0.05) and walking distance (r = 0.43, p<0.05). Bodily pain showed fair correlation with

METs (r = 0.40, p<0.05) and walking distance (r = 0.45, p<0.05). Social functioning showed fair correlation with METs (r
= 0.38, p<0.05). Report-health transition showed fair correlation with METs (r = 0.38, p<0.05) and walking distance (r =
0.41, p<0.05).
Conclusion: The physical domain of SF-36 that comprised physical function, role-physical, bodily pain and general health
correlated with physical capacity of these post-operation groups (r = 0.49, p<0.001). Therefore, clinicians can use the SF-36
and 6MWT to evaluate functional capacity in addition to EST and indirect calorimetry conveniently.

Keywords: SF-36, Metabolic equivalents, Peak oxygen consumption, Six-minute walk test, Post coronary artery bypass graft,
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Patients with cardiovascular disease tend to
refrain from exercise. They perceive that exercise leads
to angina, dyspnea, and dizziness, thereby preferring
to stay in bed with minimal activities(1). For this reason,
physical abilities are restricted. Even though some
patients’ angina subsides after medical and surgical
treatments, some physical activities are inappropriate
due to unstable cardiac function(2-4). The restriction of
functional capability may lead to poor quality of life
(QOL) including the physical, emotional and social
domains.

The QOL of cardiac patient is an important
domain with which clinicians have to be concerned.

Short Form-36 (SF-36 Thai version) is a popular QOL
questionnaire for cardiac patients. It was translated
by Krittayaphong and its reliability and validity is
high(5-8). Six-minute walk test (6MWT) is commonly
used as an outcome measure of physical capacity in
cardiac rehabilitation. The 6MWT reliability and validity
are also high(9-11). Moreover, when comparing the
6MWT with the two-minute walk test (2MWT),
twelve-minute walk test (12MWT) and shuttle walk
test (SWT), the result reveals that 6MWT is better
tolerated and more accurately reflects activities for
daily living (ADL) than other walk tests. Suman-
Horduna(12) studied the QOL and functional capacity
in patients with atrial fibrillation and congestive heart
failure. The results showed similar improvements in
QOL and functional capacity in those patients. To date,
no study has been conducted of the relationship
between SF-36, METs of EST, VO

2 
peak, and walking

distance by 6MWT in post revascularization of people



J Med Assoc Thai Vol. 98 Suppl. 5  2015                                                                                                                  S49

with coronary artery disease (CAD).
Therefore, the purposes of this study were to

determine the correlations between SF-36 and METs of
EST, VO

2
 peak, and walking distance of a 6MWT in

post coronary artery bypass graft (postCABG) and post
percutaneous coronary intervention (postPCI) patients.

Material and Method
Subjects comprised six-week postCABG

and postPCI, aged over 50 years, physical activity level
in the New York Heart Association Functional
Classification (NYHA Fc) I-II and able to understand
verbal instructions, read, and write in Thai. Exclusion
criteria included those who had contra-indication to
exercise testing(13), verbal, hearing, or neurological
deficits and any musculoskeletal problems affecting
walking ability. The subjects understood and signed
the written consent form approved by Siriraj Hospital,
Mahidol University Institutional Review Board
(SiIRBCOA NO. Si 342/2011).

QOL was measured by SF-36 (Thai version).
Exercise capacity was estimated by 6MWT and EST at
the sixth week post operation. Then the orders of both
tests were random and during each test, subjects were
allowed to rest at least 20 minutes or until vital signs
returned to their baseline. EST was measured by
Modified Bruce protocols. The reason to stop the test
was fatigue. The 6MWT was performed along a 30-
meter hospital hallway, before the 6MWT, the indirect
calorimetry (Vmax Encore portable metabolic cart,
Oxycon mobile, VIASYS Respiratory Care Inc, USA)
was provided to the subjects to measure VO

2
 peak using

breath-by-breath mode. The equipment weighed 0.5
kg. Meanwhile, heart rate, blood pressure, oxygen
saturation (SaO

2
), RPE, and all related signs and

symptoms were recorded.
Data of this study showed normal distribution

by Kolmogorov-Smirnov Goodness of Fit Test.
Pearson’s product moment correlation was used to
determine the relationship between SF-36 QOL scores,
and physical capacity (METs, VO

2
 peak of 6MWT,

walking distance of 6MWT) parameters. The coefficient
values were classified as good to excellent (r>0.75)
moderate to good (0.50 < r <0.75), fair (0.25 <r <0.5) and
little or no (0.00 <r <0.25) relationship(14).

Results
Subjects in the present study comprised

postCABG (n = 17), and postPCI (n = 13) patients. The
subject’s characteristics are shown in Table 1. The
correlation between SF-36 and exercise capacity is

presented in Table 2, revealing moderate to good
correlation between physical functioning and METs of
EST (r = 0.55, p<0.01), and fair correlation between
physical functioning and VO

2
 peak of 6MWT (r = 0.46,

p<0.05) and walking distance (r = 0.43, p<0.05). Bodily
pain exhibited a fair correlation with METs of EST (r =
0.40, p<0.05) and walking distance (r = 0.45, p<0.05).
Social functioning also exhibited a fair correlation with
METs of EST (r = 0.38, p<0.05). A fair correlation was
observed for report-health transition and METs of EST
(r = 0.38, p<0.05) and walking distance (r = 0.41, p<0.05).
When determined using SF-36 domain, a fair correlation
was found between physical domain, including physical
functioning, role-physical, bodily pain and general
health, and METs of EST (r = 0.49, p<0.01) and
VO

2
 peak of 6MWT (r = 0.43, p<0.05). However, no

correlation was found between emotional domain
including vitality, social functioning, role-emotional and
mental health and energy expenditure.

Discussion
Physical functioning scale of SF-36 had a

positive correlation with METs of EST, VO
2
 peak and

walking distance of 6MWT in patients postCABG and
postPCI. The METs of EST is a gold standard for
evaluating functional capacity in cardiac patients. The
functional capacity represents the maximum ability of
the heart and lungs to deliver oxygen and muscle ability
to extract the oxygen(15). These results are similar to
Boueri in 2001(15). They reported that the SF-36 showed
significant improvement in physical function, energy/
fatigue, emotional role, mental health, and health change
following pulmonary rehabilitation. Walking distance
and forced expiratory volume in one second (FEV

1
)

correlated with physical functioning, physical role
limitation, bodily pain, and general health in chronic
obstructive pulmonary disease (COPD) patients. Bodily
pain in this study had a positive correlation with METs
of EST, which could have been caused by wound pain
after operation because most postCABG patients’
bypass graft involved the saphenous vein. The present
study showed report-health transition and self-
administered general health compared with the previous
year’s correlation with METs of EST. The results implied
that the self-esteem of the patients could reflect the
functional capacity in postCABG and postPCI patient.

Clinical implication
The findings provide a broader aspect for

assisting physical therapists and other health care
workers to manage CABG and PCI patients. Clinicians
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Short Form-36           METs                              VO2 peak                             Walking distance

  r p-value   r p-value   r p-value

Physical domain 0.49 <0.001** 0.43 0.02* 0.34 0.07
Physical functioning 0.55 <0.001** 0.46 0.01* 0.43 0.02*
Role-physical 0.24 0.19 0.18 0.35 0.17 0.37
Bodily pain 0.40 0.03* 0.34 0.07 0.45 0.01*
General health -0.05 0.79 -0.11 0.58 -0.16 0.40
Emotional domain 0.16 0.40 0.12 0.53 0.10 0.62
Vitality 0.10 0.60 0.09 0.64 0.01 0.95
Social functioning 0.38 0.04* 0.32 0.08 0.30 0.11
Role-emotional 0.02 0.92 -0.05 0.80 -0.01 0.98
Mental health 0.04 0.83 0.07 0.71 0.01 0.96
Reported health transition 0.38 0.04* 0.36 0.05 0.41 0.03*

Table 2. Correlation of SF-36, METs of EST, VO
2
 peak of 6MWT and walking distance

Physical Domain = Physical Functioning + Role-Physical + Bodily Pain + General Health; Emotional Domain = Vitality +
Social Functioning + Role-Emotional + Mental Health
* = significant levelat p-value <0.05; ** = significant level at p-value <0.01

can use the SF-36 and 6MWT to evaluate functional
capacity in addition to EST and indirect calorimetry
conveniently.

Limitations
The limitations in the present study are

described below. The small number of subjects resulted
in a fair to moderate correlation between SF-36 and
functional capacity (METs and VO

2 
peak). The unclear

understanding of questions in the emotional domain
might have caused lowered scores that might not reflect
the real situation of participants.

Conclusion
Regarding the SF-36 scale, physical

functioning had a moderate to good correlation with
METs of EST (r = 0.55). Therefore, SF-36 is useful to

assess the exercise capacity of early stage postCABG
and postPCI patients.

What is already known on this topic?
SF-36 is the common generic tool to evaluate

the QOL in cardiac patients. The 6MWT is a worldwide
and simple submaximal exercise test. VO

2 
peak and METs

of EST are the main parameters of functional capacity
but are difficult to use clinically. At present, few studies
have investigated the relationship of SF-36 and 6MWT
among cardiopulmonary patients. In addition, a study
of the relationship of SF-36, VO

2 
peak of 6MWT and

METs of EST in postCABG and postPCI patients would
be beneficial.

What this study adds?
The results of the present study could explain

Characteristics PostCABG (n = 17) PostPCI (n = 13)

Sex
Male (n)   12     9
Female (n)     5     4

Age (year), mean + SD   59.94+6.53 range 50-71   61.92+7.33 range 51-75
Weight (kg), mean + SD   64.86+13.42 range 51-104   68.78+8.51 range 54-91
Height (cm), mean + SD 161.59+10.73 range 142-187 163.00+6.13 range 153-173
BMI (kg/m2), mean + SD   24.59+2.01 range 22.03-29.58   25.88+2.82 range 22.39-32.63

BMI = body mass index; CABG = coronary artery bypass graft; PCI = percutaneous coronary intervention

Table 1. Subject characteristics
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the correlation of SF-36 domains, VO
2 
peak,

 
walking

distance of 6MWT and METs of EST in postCABG
and postPCI patients. Therefore, clinicians can
conveniently assess the exercise capacity using the
SF-36.
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⌫  ⌫  ⌫
⌫⌫⌫

⌫ ⌫  

 ⌦⌫  ⌫    
  ⌫       ⌫ 
⌫ ⌫   ⌫  
  ⌫⌫    
      
⌦   ⌫     ⌫
              ⌫   
    ⌫      ⌫    
 ⌫⌫⌫        ⌫   
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