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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is a disease with multiple systemic effects.

Among them, weight loss and muscular wasting are responsible for low exercise capacity @ Body
composition is therefore important in the assessment of COPD patients, as well as exercise capacity and
muscular strength.

Methods: The study was carried out at Pariyaram medical college hospital, Kannur, Kerala. 50 stable
male COPD patients (cases), referred to Department of Pulmonary Medicine, outpatient clinic, for
pulmonary rehabilitation, and 50 healthy male volunteers (controls), who were age matched, were studied.
Results: The mean weight, body mass index, mid upper arm circumference, calf circumference and hip
circumference of the case group were found to be significantly lower than the control group. The waist
circumference was also lower in the case group, whereas, the waist hip ratio was found to be higher than
the control group.

Conclusion: Rehabilitation in COPD patients should be directed at maintaining a positive protein and
energy balance by dietary counselling, supplementing essential amino acids, PUFAs, anabolic steroids
along with exercise training.

Keywords: Body Composition, Copd, Fat Free Mass, Body Mass Index.

Introduction composition is therefore important in the
Chronic obstructive pulmonary disease (COPD) is assessment of COPD patients, as well as exercise
a disease with multiple systemic effects. Among capacity and muscular strength. Body mass index
them, weight loss and muscular wasting are (BMI) is an independent prognostic factor in
responsible for low exercise capacity @ Body COPD @ ¥ put the negative effect of low body
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weight on survival can be reversed by appropriate
therapy in some COPD patients ® Body mass can
be divided into two types: fat mass (FM) and fat
free mass (FFM) which can be directly measured
by bioelectrical impedance analysis (BIA). Fat
free mass index (FFMI = FFM/height?) is a strong
predictor of peripheral skeletal muscle weakness
@ exercise capacity ®” reduced health status ©
and mortality ©

Low BMI and involuntary weight loss are
frequent in COPD patients, with a wide
prevalence range depending on the selection
criteria of patients, as well as on the severity of
the disease.

Cachexia (low BMI and low FFMI) is found in 5-
15% of patients with congestive heart failure and
cord @: due to COPD prevalence, COPD
cachexia is the most frequent cachexia subtype,
and mortality rates of these patients range from
10% to 15% per year ‘9. Even though loss of
FFM is more frequent in patients with severe
COPD or with hypoxemia, data regarding the
correlation of FFM with bronchial obstruction are
controversial 12

FFMI of COPD patients correlate with their
exercise capacity expressed as, Six minutes
walking distance (6MWD) %9 Body mass index
(BMI) is a prognostic factor in COPD ¥

Low BMI cause harmful effects in COPD patients
which are due to the effect of a low fat free mass
index (FFMI). OBESITY PARADOX: - In
advanced COPD, obesity is associated with a
decreased mortality. Obesity reduces the resting
hyperinflation. Studies have also shown that the
peak oxygen uptake was higher in obese and
overweight patients with COPD ™.

Patients with COPD have been reported to have a
raised BMR, partly because of an increase in the
energy cost of breathing. However, there is no
universal agreement on this issue. Traditionally, it
has been explained on the basis of an increased
oxygen consumption of the respiratory muscles
due to the increased work of breathing that
characterizes the disease.

However, it has been recently shown that skeletal
non-respiratory muscle oxygen consumption is
higher at any given load in patients with COPD
than in age-matched healthy controls, which
indicates that, bioenergetics abnormalities are also
present in non-respiratory muscles, and that these
abnormalities probably contribute to the increased
metabolic rate in patients with COPD™ . Low
body weights have been shown to be associated
with increased mortality with reduced survival.
Almost 50% of all COPD patients become
underweight, and several studies have shown that
a low body mass index (BMI) or body
composition with low fat-free mass index (FFMI)
is a major mortality risk factor “® When weight
loss does occur, it is associated with a decrease in
respiratory muscle strength and endurance,
decreased diaphragmatic size, as well as increased
incidence of cor pulmonale "

Materials and Methods

The study was carried out at Pariyaram medical
college hospital, Kannur, Kerala. 50 stable male
COPD patients (cases), referred to Department of
Pulmonary Medicine, outpatient clinic, for
pulmonary rehabilitation, and 50 healthy male
volunteers (controls), who were age matched,
were studied. Pulmonary function tests were
performed for all. The mean height, weight, mid
upper arm circumference (MUAC), waist
circumference (WC), hip circumference (HC) and
calf circumference (CC), were measured for both
groups using standard procedures. Body fat
percentage was measured using the method of bio
electric impedance with a TANITA TBF-531
body fat monitor.BMR was also calculated using
ICMR (Indian Council for Medical Research)
prediction equation. Combinations or simple
ratios of these measurements such as Body mass
index (BMI), waist hip ratio (WHR), fat mass
index (FMI) and fat free mass index (FFMI) were
also calculated.

The data were statistically analysed using SPSS
version 16.
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Ethical clearance — The study was approved by

institutional ethical committee.

Figure 1: Tanita TBF-531 Body Fat Monitor

Results

Chronic obstructive pulmonary disease (COPD) is
related to a low body mass index (BMI), reduced
functional capacity and reduced bone density, thus

Table 1: Comparison of Anthropometric Profiles

justifying the importance of evaluating all these
parameters in the patients with the disease.
Results of the present study are presented as mean
(zSD) for all variables that were normally
distributed. The mean age of the study group was
61.17 with standard deviation of 9.394.Minimum
age was 45 and maximum age was 81.

The mean weight, body mass index, mid upper
arm circumference, calf circumference and hip
circumference of the case group were found to be
significantly lower than the control group. The
waist circumference was also lower in the case
group, whereas, the waist hip ratio was found to
be higher than the control group.

The mean values for body composition profiles
such as fat percent, fat kg, fat free mass kg, fat
mass index and fat free mass index of the case
group were found to be lower than the control
group which was statistically significant (p
value<0.001). The basal metabolic rates as
predicted by the ICMR prediction equation were
also significantly lower in COPD patients

CASE CONTROL
VARIABLE (Mean £ S.D.) (Mean £S.D.) p value
WEIGHT 54.64 + 10.36 68.58 +10.98 <0.001
BMI 20.31 + 3.46 24.42 +3.27 <0.001
MUAC 25.26+ 2.79 29.48+ 2.65 <0.001
cc 29.75+ 3.17 33.91+ 2.53 <0.001
WAIST 85.55+ 10.90 91.52+ 8.14 0.003
HIP 84.01+ 6.52 93.57+ 5.96 <0.001
WHR 1.02+ 0.09 0.98+ 0.05 0.015
Table 2: Comparison of Body Composition Profile and BMR
CASE CONTROL
VARIABLE (Mean £S.D.) (Mean £ S.D.) p value
FAT% 13.48 + 7.78 19.62 + 5.98 <0.001
FAT KG 7.93+5.78 13.95 + 6.22 <0.001
FFM KG 46.71 +6.22 54.43 + 6.13 <0.001
FMI 2.96 +2.07 497 +2.16 <0.001
FFMI 17.45 +1.87 19.39 + 1.46 <0.001
BMR (Kcal/day) 1162.42+132.58 1340.77+ 140.58 <0.001

Discussion

Almost 50% of all COPD patients become
underweight, and several studies have shown that

a low body mass

index (BMI) or

body

composition with low fat-free mass index (FFMI)

is a major mortality risk factor ™. Chen et al.
(2007) reported that WC is negatively associated
with the pulmonary function especially FVC and
FEV1 @ So, if the subjects have greater waist
circumferences, their lung function will be
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worsen. Thus, reduction of pulmonary functions
in the elderly subjects may clinically associate
with  increased  mortality  rates.  Waist
circumference is related to lung impairment
because the pressure in the abdomen pushes on
the diaphragm. Therefore, losing a few
centimeters from the waist may result in better
lung function. The main cause of weight loss in
COPD is the loss of skeletal muscle mass as
indicated by the depletion of FFM. Also loss of fat
mass contributes to the weight loss in a small
amount. The body composition changes in patient
with COPD can occur without clinically
significant  weightloss®®?)  Furthermore,
reduction of fat stores and wasting of muscle mass
were observed in tuberculosis patients®?.
Moreover, FFM progressively decreases in
elderly, particularly in men, like that of COPD
patients®®  Therefore, measuring of FFM
becomes important in not only COPD but also in
other restrictive pulmonary disorders patients.
Nordenson et al. ¥ stated that COPD patients
who are underweight or are losing weight
involuntarily have a higher mortality rate than
other patients with COPD.

Even though the waist circumference and hip
circumference were lower in COPD patients in the
present study, the WHR was increased. This may
be due to the excessive gluteal muscle wasting in
COPD patients.The reduction in the mid upper
arm circumference and calf circumference further
indicate the muscle wasting in these groups of
muscles®,

The present study showed a negative correlation
of the fat free mass and calf circumference with
the 6MWD of COPD patients, which was in
concurrence with previous studies®®.

The fat free mass account for over one half of the
inter individual variation in BMR, The fat free
mass as well as BMR of COPD group of the
present study was found to be significantly lower
than the healthy controls, which may be a
reflection of the total weight loss and under
nutrition along with the decreased physical
activity. Thus the fat free mass is an important

determinant of the quality of life in COPD
patients.

Conclusion

Anthropometric measurements are an easy and
cost-effective method for evaluating,
prognosticating COPD patients and guiding
rehabilitation strategies in COPD patients. The
muscle mass decline in underweight and fat mass
increase in overweight/obese patients is associated
with worsening health status. The current study
indicates that therapeutic strategies should depend
not on BMI but on body composition. Since BMR
is the major component of energy expenditure,
enrgy requirements are based on BMR. But in the
case of severely wasted COPD patients as seen in
the present study, the lowered BMR cannot be
taken into consideration for energy requirements,
but the physical activity level and actual BMR
should also be assessed. Rehabilitation in COPD
patients should be directed at maintaining a
positive protein and energy balance by dietary
counselling, supplementing essential amino acids,
PUFAs, anabolic steroids along with exercise
training.
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