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Abstract

Background and Aim: Studies have reported that excessive weight and obesity are common in the early stages of
COPD, and malnutrition is common in moderate and severe COPD. COPD is known to show “obesity paradox”
i.e., obese and overweight COPD patients have better outcome of disease as compared to underweights. The aim
of the study was to assess the BMI of COPD patients, its distribution and relationship with various factors.

Material and Methods: Present study was conducted at tertiary care institute of India for the duration of one
year. Total 400 COPD patients were selected to assess their body mass index (BMI) using Quetelet’s formula.
Study subjects were selected using a systematic random sampling method. Study subjects were categorized as per
WHO's classification of BMI for Asian populations.

Results: Out of a total of 400 subjects enrolled in the study, majority (49%) were obese followed by 35% overweights
and 7% underweights. Health-related quality of life of undernourished patients was most affected. A statistically
significant relation was seen across all the components of SGRQ.

Conclusion: Present research established that, the disease related malnutrition is common in COPD patients,
therefore, BMI might be a useful indicator to predict the prognosis of disease. This calls for an urgent need by our
primary care physicians to provide simultaneous weight management interventions in COPD patients so as to
improve their nutritional status, enhance the strength of respiratory muscles and reduce the inflammation which
will be effective in long-term management of the disease.
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Introduction

Chronic obstructive pulmonary disease (COPD)
is a multifactorial disease of lungs with systemic
manifestations that alter the course and outcome of
the disease. It is an under-diagnosed, life-threatening
condition, accounting more than 3 million deaths

globally, which is 6% of all deaths worldwide.! More
than 90% of deaths are observed to occur in low- and
middle-income countries (LMIC).? Current evidence
showed some drugs and interventions could partially
delay COPD progression. So it is essential to find
indicators to predict the prognosis and outcome
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of COPD. Depending on the stage of the disease,
dyspnea and fatigue are the leading symptoms
restricting the daily life activities of individuals and
seriously affecting their social life.>5 It is reported
in the literature that dyspnea has a prevalence
between 69%-98% and fatigue between 43%-97% in
individuals with COPD.%8

Studies have reported that excessive weight and
obesity are common in the early stages of COPD,
and malnutrition is common in moderate and severe
COPD.8? In COPD, as a result of malnutrition, muscle
atrophy, and respiratory weakness are observed,
and low Body Mass Index (BMI) values negatively
affect the prognosis of the disease.®!° In addition,
although the cause of obesity in the early stages of
COPD is not known exactly, it is thought that the
reason for the increase in obesity is the decrease in
daily living activities due to fatigue.® Since obesity
or malnutrition leads to fatigue in patients with
COPD, it is predicted that the addition of dyspnea
may aggravate the situation. Body mass index is one
of the factors which determines the prognosis of the
disease. COPD is known to show “obesity paradox”
i.e., obese and overweight COPD patients have better
outcome of disease as compared to underweights.?
Severity of disease increases with decreasing body
mass index. The most common symptoms of COPD
are breathlessness or air hunger, excessive sputum
production and chronic cough that persists for
prolonged duration causing respiratory muscle
weakness and impaired immune system.

Considering the impact of nutritional status on
prognosis of COPD this study holds much importance
in public health domains to provide data on BMI and
quality of life of patients with COPD. The aim of the
study was to assess the BMI of COPD patients, its
distribution and relationship with various factors.

Material and Methods

Present study was conducted at tertiary care
institute of India for the duration of one year.

Inclusion criteria

Subjects above 18 years, diagnosed with COPD
for >3 months and residents of Lucknow for >6
months were included in the study.

Exclusion criteria

Those with severe mental illness and/or vocal
disability or mental retardation, acute exacerbation,
organ failure, and those currently on treatment for
pulmonary tuberculosis were excluded from the
study.

A systematic random sampling method was
used to select the patients for the study and a target
to enroll five patients per day was set. Every fourth
COPD diagnosed patient attending respiratory
medicine OPD for follow up was included in the study
and, if the selected subject didn’t fulfil the inclusion
criteria, then the next COPD diagnosed patient
was considered. Study subjects were approached
considering the inclusion criteria. Purpose and
objective of the study were clearly explained before
starting the interview. BMI was calculated by using
Quetelet’s index {BMI=weight (kg)/height (m2)}.
Study subjects were categorized as per WHO's
classification of BMI for Asian populations. Written
informed consent was taken from the patients as
well as their queries were addressed at the end of the
interview.

The designed interview schedule was pretested on
10% of the total sample. Relevant modifications were
made in the schedule to overcome the shortcomings
and difficulties faced during pre-testing.

Statistical analysis

The recorded data was compiled and entered in
a spreadsheet computer program (Microsoft Excel
2007) and then exported to data editor page of SPSS
version 15 (SPSS Inc., Chicago, Illinois, USA). For all
tests, confidence level and level of significance were
set at 95% and 5% respectively.

Results

Out of a total of 400 subjects enrolled in the
study, majority (49%) were obese followed by 35%
overweights and 7% underweights. The mean
BMI among study subjects was 24.80+4.10 kg/m?2
(Table 1).

Descriptive statistics of HRQL shows the mean
SGRQ scores across all components were higher in
undernourished subjects, indicating comparatively
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poor health-related quality of life. A statistically
significant relation was seen between BMI and all
the components of HRQOL (p<0.001) (Table 2). In
the association between BMI and other variables
of study subjects (Table 2), BMI was found to have
a statistically significant association with airflow

in the prediction of total score of health-related
quality of life. BMI was the strongest factor to predict
the total score of SGRQ.

Table 1: Distribution of BMI among the study
subjects, (n=400)

limitation severity of the study subjects. Multiple BMI (kg/m2 ) Number | Percentage
linear regression model showed that FEV1, BMI, Underweight (<18.5) 78 7
non-working status, history of hospitalization due to Normal (218.5-22.9) 36 9
fxa;erbatlon of CI?(OPD, felmale ge?der,. ;ge, eXI;IO-SIEe Overweight (223.0- 24.9) 140 35
o' 1.omass smMo L?, rura area. o resol ence, . 1T1. u Obese (> 25) 1% 9
religion and smoking can predict 55.6% of variability
Mean + SD 24.80+4.10
Table 2: Relation of BMI of study subjects with airflow limitation severity, (n=400)
Airflow limitation BMI P value
severity Underweight Normal Overweight Obese
N=28 N=36 N=140 N=196

Mild 0 2 6 20 0.001*
Moderate 9 16 80 95

Severe 5 15 54 75

Very severe 14 3 0 6

Discussion with the results of the present study.!” Varied

The effect of BMI in the progression of COPD
drew lots of attention.! It is generally accepted that
improving nutrition status, enhancing respiratory
muscles strength and reducing inflammation level
are effective on long-term management of COPD.!2
BMI was considered as an accurate indicator of
nutrition in some degree.

It is generally accepted that improving nutrition
status, enhancing respiratory muscles strength and
reducing inflammation level are effective on long-
term management of COPD.!> BMI was considered
as an accurate indicator of nutrition in some degree.
The prevalence of sarcopenia was common in COPD
patients, especially in severe, elder or underweight
patients.'®

The present study showed the mean BMI of study
subjects as 24.80+4.10 kg/m2 that ranged from a
minimum of 12.08 to a maximum of 37.40 which was
consistent with the results of the study conducted by
various authors.!*1¢ Negi et al in their study showed
that lower BMI was associated with higher SGRQ
total score (or worse HRQOL) which is consistent

results have been shown by different researchers in
this regard.'® Majority of underweight participants
had very severe airflow obstruction which is also
demonstrated by studies done in the past. BMI was
the significant predictor of HRQOL. Overall results
indicated a better prognosis of disease in patients
with a higher BMI.1617

It is acknowledged that low BMI is largely
associated with an increased risk of mortality among
COPD cases.” A significant relationship was found
between individuals” BMI and fatigue and dyspnea
scores. Low BMI is interpreted as a risk factor for
being diagnosed with COPD. A study revealed
that underweight and obese patients experience
more severe fatigue compared to normal weight or
overweight patients.”. When there is insufficient
energy, muscle proteins are destroyed, and weight
loss and cachexia are experienced.”! On the other
hand, excessive energy and increased BMI causes
excessive CO2 production and thus dyspnea.??
The decrease in body weight occurs due to eating
disorders, which causes an increase in muscle loss in
later times. The development of malnutrition due to
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loss of body muscle and respiratory muscles leads to
progressive respiratory disorders.

Based on our research findings and literature
review, it can be stated that some prospective studies
with a sampling procedure including a wider age
range are needed to examine the relationship between
individuals’ body mass index, fatigue, and dyspnea.

Conclusion

Present research established that, the disease
related malnutrition is common in COPD patients,
therefore, BMI might be a useful indicator to predict
the prognosis of disease. This calls for an urgent
need by our primary care physicians to provide
simultaneous weight management interventions
in COPD patients so as to improve their nutritional
status, enhance the strength of respiratory muscles
and reduce the inflammation which will be effective
in long-term management of the disease.
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