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  Abstract : The purpose of this study is to analyze the level of obesity and sarcopenia among 
chronic obstructive pulmonary disease(COPD) patients in Korea. The current study recruited 75 
patients with COPD who visited the department of respiratory medicine at J University Hospital in 
J-do. Height, body weight, waist circumference, and hip circumference were measured, and body 
composition, muscle strength, and flexibility were assessed. The levels of obesity were classified with 
body mass index(BMI), waist-hip circumference ratio(WHR) and percent body fat, and sarcopenia 
was classified with the value of skeletal muscle mass and muscle strength by Asian Working Group 
for Sarcopenia. In results, it was found that the level of obesity was very high as 43% by BMI, 
88% by WHR, and 64% by percent body fat. The lower level of muscle strength was 15.50% in 
males and 23.50% in females. The lower level of muscle mass was 24.10% in males and .00% in 
females. Males who had one sarcopenia factors were 22.40%, and females were 23.50%, 
respectively. Males with sarcopenia were 6.90%, and females were .00%. In conclusion, regular 
resistance exercise is essential not only for the development of motor skills, but also for the 
normalization of skeletal muscle function and prevention of muscle dystrophy among COPD 
patients.

Keywords : chronic obstructive pulmonary disease(COPD), muscle mass, muscle strength, obesity, 
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1. Introduction

  Chronic obstructive pulmonary disease 
(COPD), caused by various risk factors such 
as smoking, air pollution, occupational 
exposure, and genetics, is chronically poor in 
airflow and generally worsens over time[1]. 
There are several symptoms such as shortness 
of breath, cough, sputum, hypoxemia or 
hypertension among patients with COPD[2]. 
The number of patients with COPD worldwide 
increased from 227 million (10.7%) in the 
1990s to 384 million (11.7%) in 2010[3]. As 
of 2016, 19.6% of men in Korea and 5.8% of 
women were COPD, and the prevalence of 
men was 3 times higher than that of women, 
and the prevalence of men in their 60s was 4 
times higher than women. COPD is the 
seventh leading cause of death in Korea[4,5].
  Sarcopenia refers to a decrease in muscle 
mass or muscle strength caused by aging[6]. 
Myopathy began in 1989 with the term 
'Sarcopenia' by Irwin Rosenberg and has 
evolved into a clinical diagnosis that classifies 
myopathy[7]. Myopathy has become a problem 
due to clinical muscle protein dynamics, a 
decrease in metabolic rate, oxidizing ability, 
and limitations in daily living ability such as 
increase in body fat[8].  
  The criteria for classification of muscular 
dystrophy was first proposed in 2010 by the 
European Working Group on Sarcopenia in 
Older People, the European Committee for 
Assessment of Anabolic Disease[9]. The Asian 
Working Group for Sarcopenia, the Asian 
muscular dystrophy evaluation committee, 
reported a muscle reduction diagnostic 
algorithm of the relationship between walking 
ability and grip strength[10].
  People with COPD may develop various 
accompanying diseases such as hypertension, 
diabetes, metabolic syndrome, mental illness, 
and osteoporosis[11-13]. The onset of 
concomitant disease occurs independently of 
COPD, but may increase the risk of 
developing COPD. Patients with COPD are 

exposed to the risk of muscular dystrophy or 
fat accumulation because the time spent 
participating in physical activity decreases and 
the sedentary life increases relatively due to 
respiratory disorder[14]. The symptoms of 
COPD, which are frequently complained, were 
considered to be due to difficulty in breathing 
and increased gastrointestinal dysfunction due 
to airflow obstruction and dynamic 
hyperinflation. However, many recent studies 
have shown that skeletal muscle malfunction 
itself contributes significantly, regardless of 
lung function[15-17].
  Studies on the analysis of obesity and 
sarcopenia among COPD patients in Korea are 
very limited. Therefore, the purpose of this 
study is to analyze the obesity and sarcopenia 
among Korean COPD patients.

2. Methods

2.1. Participants

  This study selected 75 patients with COPD 
who visited the department of respiratory 
medicine at J University Hospital in J-do. 
Patients with COPD who have been diagnosed 
with moderate expiratory volume at 1 second 
(FEV1) ratio, FEV1/FVC<70%, moderate air 
flow limit compared to forced vital capacity 
(FVC) through pulmonary lung measurement. 
The participants of this study had no 
orthopedic disease with no participation 
limitations in the physical strength measurement 
conducted in the study, no communication 
problems, adjustable chronic disease, and 
prepared for medical emergencies and accidents 
<Table 1>. All study participants understood 
the research content, procedure, purpose, etc., 
and completed a study agreement. This study 
was deliberated by J University Ethics Review 
Committee(IRB).
  For the safety of the participants during the 
examination period, all experiments were 
constructed and executed after prior discussion 
with the attending physician, and immediately 
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Table 2. Diagnosis of Sarcopenia

        Muscle Mass Muscle Strength

AWGS

(2014)

SMM/height2(BIA)   

≤8.87kg/m2(male) 

≤6.42kg/m2(female)

&

Grip strength:

< 26kg(male)

< 18kg(female)

AWGS: Asian Working Group for Sarcopenia,
BIA: bioelectric impedance anaysis, SMM: Skeletal muscle mass 

Table 1.  Participants Characteristics 

Variables  Males
 (n=58)

Females
(n=17)

Total
(n=75)

Age (yrs)

50-59 4 3 7
60-69 16 5 21
70-79 30 7 37
80≤ 8 2 10

Height (cm) 165.90±5.32 154.16±4.74 163.24±7.16
Weight (kg) 66.91±9.83 57.52±9.99 64.78±10.56
BMI (kg/㎡) 24.31±3.41 24.22±4.21 24.29±3.57

BMI: Body Mass Index

stopped when respiratory complaints or 
abnormal symptoms were observed during the 
examination. In addition, in preparation for 
emergency accidents that may occur during the 
inspection, a close emergency contact network 
with medical personnel in the hospital was 
established to prepare for various accidents.

2.2. Assessments

  In order to measure height and weight, 
JENIX(Dongsan Zenix, Korea) was used, and 
to analyze body composition, Inbody 270 
(Biospace Co., Korea) was used.
  Waist circumference refers to the minimum 
circumference of the abdomen, and the arm 
was relaxed with the thinnest circumference 
between the iliac ridge line and the midline 
boundary line between the ribs 12 and 
measured at normal breath. The waist 
circumference measured the lower most bone 
of the ribs and the middle area above the hip 
bone with the scale of the anthropometric tape 
measure in 0.1cm. Hip circumference is a 
measure of the apparent pelvic size. The hip 

circumference was measured with an 
anthropometric tape measure after subtracting 
the force from the hip to the thickest part 
that connects the most prominent part of the 
back of the buttocks with the pubic joint and 
the upper part of the opponent in 0.1cm.
  For the muscular strength, a gripping force 
meter(T.K.K. 5101, Japan) was used to 
measure grip strength(GS), and a back strength 
meter(T.K.K. 5102 Japan) was used to 
measure back strength (BS). Flexibility was 
measured using a left refractometer(T.K.K. 
5103, Japan), maintaining and recording the 
motion of sitting and reaching(SR) for 1-2 
seconds in the state of maximum bending. 
Sarcopenia was diagnosed according to the 
Asian Working Groups for Sarcopenia<Table 
2>[10].

2.3. Statistical Analysis

  The processing of all measured data in this 
study was analyzed using the SPSS (Statistical 
Package for the Social Sciences) 22.0 statistical 
program. The mean, standard deviation, 
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Table 3. The Level of Obesity among Participants  

Variables
Males
(n=58)

Females
(n=17)

Total
(n=75)

BMI (kg/m2) 24.31±3.41 24.22±4.21 24.29±3.57
WC (cm) 91.64±8.93 87.20±9.47 90.63±9.18
HC (cm) 96.36±6.69 93.90±6.25 95.80±6.63
WHR (%) .95±.06 .92±.06 .95±.06
WHtR (%) .55±.06 .57±.06 .56±.06
BFM (kg) 18.11±6.44 19.88±7.84 18.51±6.76
PBF (%) 26.49±7.18 33.41±8.08 28.06±7.89

LBM (kg) 48.80±5.96 37.64±3.59 46.27±7.23
SMM (kg) 26.94±3.66 20.17±2.19 25.41±4.42

Date presented as the Mean±Standard Deviation.
BFM: body fat mass BMI: body mass index, HC: hip circumference, LBM: lean body mass, 
PBF: percent body fat, SMM: skeletal muscle mass, WC: waist circumference, WHR: waist–hip 
circumference ratio, WHtR: waist circumference to height ratio

frequency(%), and median for each measurement 
item of 75 subjects were calculated. To analyze 
the correlation between obesity and fitness 
level in COPD patients, Pearson's Correlation 
was conducted. Independent t-test method was 
used to compare obesity and physical fitness 
levels by gender. The significance level for the 
hypothesis test was set to p<.05.

3. The Results

3.1. The results of the participants' body 

composition and physical fitness levels

  <Table 3> shows the results of measuring 
the body composition of male and female 
COPD patients. The body mass index was 
overweight in 24.31±3.41 for men and 
24.22±4.21 for women. The waist 
circumference was 91.64±8.93 for male and 
87.20±9.47 for female. Body fat percentage 
was obese for both males 26.49±7.18 and 
females 33.41±8.08. The waist circumference 
and hip circumference were both males 
.95±.06 and females .92±.06.
  <Table 4> shows the results of physical 
fitness of male and female COPD patients. 
The grip strength was 32.95±6.24 for males 

and 22.44±6.19 for females, and the relative 
grip strength was 49.65±9.00 for males and 
39.98±12.88 for females. The muscular 
strength was 77.58±24.39 for males and 
66.00±22.41 for females, and the relative 
muscular strength was 116.86±35.96 for males 
and 116.86±42.61 for females. The flexibility 
was males -.84±9.98 and females 8.72± 
11.46.
  <Table 5> shows the results of analyzing the 
frequency of diagnosis criteria for male and 
female COPD patients. In the obesity diagnosis 
criteria, the body mass index was 5.20% for 
men with low weight, 29.30% for normal, 
22.40% for overweight, and 43.10% for 
obesity. Females were classified as underweight 
11.80%, normal 29.40%, overweight 21.30%, 
and obese 42.70%. Based on waist 
circumference, male obesity was classified as 
60.30% and female obesity as 52.90%. 
According to body fat percentage, male obesity 
was classified as 58.60% and female obesity 
was 82.40%.
  The criteria for diagnosing muscular 
dystrophy risk factors were 15.50% for males 
and 23.50% for females. The skeletal muscle 
index was categorized as 24.10% for males 
and 0.00% for females.
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Table 4. The Level of Physical Fitness among Participants 

Variables
Males
(n=58)

Females
(n=17)

Total
(n=75)

LGS (kg) 32.37±6.33 21.41±6.07 29.89±7.76
RGS (kg) 33.52±7.35 23.48±6.61 31.25±8.31
GS (kg) 32.95±6.24 22.44±6.19 30.57±7.61

GS/wt (%) 49.65±9.00 39.98±12.88 47.46±10.72
BS (kg) 77.58±24.39 66.00±22.41 70.10±26.45

BS/wt (%) 116.86±35.96 116.86±42.61 108.27±37.78
SR (cm) -.84±9.98 8.72±11.46 1.33±11.01

Date presented as the Mean±Standard Deviation.
BS: back strength, BS/wt: back strength/weight, LGS: left grip strength, GS: grip strength, 
GS/wt: grip strength/weight, RGS: right grip strength, SR: sit and reach, SU: sit–up

Table 5.  Frequency of Obesity and Sarcopenia Factors            

Variables Cut-points
Males
(n=58)

Females
(n=17)

Total
(n=75)

n % n % n %

BMI (kg/m2)

18.5>
18.5∼22.9

23∼25
25≤

3
17
13
25

5.20
29.30
22.40
43.10

2
5
3
7

11.80
29.40
17.60
40.99

5
22
16
32

6.70
29.30
21.30
42.70

WC (cm)
≥90(males)

≥85(females)
35 60.30 9 52.90 44 58.70

WHR (%)
≥.90(males)

≥.85(females)
50 86.20 16 94.80 66 88.00

PBF (%)
≥25(males)

≥30(females)
34 58.60 14 82.40 48 64.00

GS (kg)
<26(males)

<18(females)
9 15.50 4 23.50 13 17.33

SMM/Ht2
≤8.87(males)

≤6.42(females)
14 24.10 0 0.00 14 18.67

BMI: body mass index, GS:grip strength, PBF: percent body fat, SMM/Ht2: skeletal muscle 
mass/height2, WC: waist circumference, WHR: waist-hip ratio

3.2. The correlation between body 

composition and physical fitness 

levels

  <Table 6> shows the correlation between 
obesity and fitness level. As a result of the 
analysis, GS/wt and BS/wt showed a 
significant negative correlation with BFM, PBF, 
BMI, WC, HC, and WHtR, and SMM and 
LBM had a significant positive correlation with 
LGS, RGS, BS.

3.3. The frequency of sarcopenia factors

  <Table 7> shows the results of the 
frequency(prevalence) of muscular dystrophy in 
male and female COPD patients. The lower 
level of muscular strength was 15.50% in 
males and 23.50% in females. The lower level 
of muscle mass was 24.10% in males and 
.00% in females.
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Table 6. Correlation between Levels of Obesity and Physical Fitness

Correlation R
p value

LGS RGS GS GS/wt BS BS/wt SR

BFM
.092
.490

.201

.130
.165
.215

-.463
<.001

<.001
.999

-.365
.005

.006

.966

WHR
.055
.680

.059

.659
.063
.638

-.237
.073

-.065
.628

-.217
.102

.146

.274

PBF
-.028
.835

.033

.808
.005
.970

-.444
<.001

-.124
.354

-.390
.002

-.047
.724

SMM
.485
<.001

.604
<.001

.602
<.001

.019

.886
.485
<.001

.143

.284
.248
.060

BMI
.150
.262

.264

.045
.232
.080

-.461
<.001

.101

.453
-.291
.026

.204

.124

LBM
.455
<.001

.581
<.001

.573
<.001

-.015
.913

.453
<.001

.108

.418
.238
.073

WC
.054
.688

.147

.271
.114
.394

-.526
<.001

-.043
.749

-.400
.002

.092

.490

HC
.021
.878

.139

.298
.092
.490

-.531
<.001

.004

.974
-.441
.001

-.010
.940

WHtR
-.089
.507

-.027
.840

-.061
.649

-.577
<.001

-.163
.220

-.441
.001

.119

.375
BS: back strength, BS/wt: back strength/weight, BFM: body fat mass BMI: body mass index, 
LBM: lean body mass, LGS: left grip strength, GS: grip strength, GS/wt: grip strength/weight, 
HC: hip circumference,  PBF: percent body fat, RGS: right grip strength, SR: sit and reach, SU: 
sit–up, SMM: skeletal muscle mass, WC: waist circumference, WHR: waist –hip ratio, WHtR: 
waist circumference to height ratio, 

Table 7. Frequency of Sarcopenia Factors

Sarcopenia Factors
n (%)

Males 
(n=58)

Females
(n=17)

Total
(n=75)

Muscle Strength 9 (15.50) 4 (23.50) 13 (17.33)

Muscle Mass 14 (24.10) 0 (.00) 14 (18.67)
Sarcopenia

Sarcopenia Factors Zero 41 (70.70) 13 (76.50) 54 (72.00)

Sarcopenia Factors One 13 (22.40) 4 (23.50) 17 (22.67)

Sarcopenia 4 (6.90) 0 (.00) 4 (5.33)

 

  Males who had no sarcopenia factors were 
70.70%, and females were 76.50%. Males who 
had one sarcopenia factors were 22.40%, and 
females were 23.50%, respectively. Males with 
sarcopenia were 6.90%, and females were 
.00%.

4. Discussions

  The purpose of this study is to analyze the 
obesity level and sarcopenia among patients 
with COPD in Korea.
  In the current study, the obesity level was 
analyzed by setting the body mass index, waist 
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circumference, and body fat percentage 
criterion suggested by the Korean Society for 
Obesity. The muscle mass divided by the 
square of the height was set as the Asian 
Standard for Sarcopenia using the measurement 
index presented by the Asian Working Group 
For Sarcopenia(AWGS)[10].
  COPD is commonly found in middle-aged 
and older people and is associated with muscle 
loss. Aging can also affect muscle mass and 
obesity[18]. Therefore, it is not clear whether 
obesity is associated with chronic obstructive 
pulmonary disease or due to aging.
  As a result of analyzing obesity in the 
current study, it was found that the level of 
obesity was very high as 43% by body mass 
index, 88% by waist-hip circumference ratio, 
and 64% by body fat percentage. In general, 
the risk of developing obesity is increased in 
patients with COPD as a result of a reduced 
level of physical activities in daily life in these 
patients compared with healthy age-matched 
counterparts[14].
  Additionally, patients with COPD who were 
treated by gluco-corticosteroids may be at 
increased risk of abdominal obesity as a result 
of gluco-corticoid mediated redistribution of 
stored energy and the stimulatory effect on 
intake[19].
  In the relationship between pulmonary 
function and metabolic syndrome, diabetes is 
associated with decreased pulmonary function, 
and abnormalities in the endothelial cell system 
are associated with respiratory disease, 
metabolic syndrome, and cardiovascular 
disease[11,12]. Increased mast cell-derived 
inflammatory cells and inflammatory responses 
can lead to insulin resistance and increase the 
risk of cardiovascular disease associated with 
obesity, and the prevalence of metabolic 
syndrome was high in COPD patients[11]. 
Therefore, obesity management in COPD 
patients is essential for the prevention of 
metabolic diseases.

  In the current study, the prevalence of 
muscular dysfunction was 15.50% for males 
and 23.50% for females, and was classified as 
24.10% for males and 0.00% for females 
based on muscle mass among COPD patients. 
Males with abnormalities based on muscle 
mass or muscle strength were 22.40%, and 
females were 23.50%. In overall, the 
prevalence of sarcopenia with abnormal both 
muscle mass and muscle strength were 6.90% 
for males and 0.00% for females among this 
study COPD patients.
  COPD patients have weakened motor skills 
due to decreased pulmonary function. 
Gradually lung disease progresses, respiratory 
symptoms, systemic inflammation, nutritional 
deficiencies, weight loss, muscular atrophy, 
skeletal muscle dysfunction, cardiovascular 
disease, and psychological anxiety may 
worsen[12, 13].
  Conventionally, COPD patients has a 
common symptom as breathing difficulties and 
weakening of exercise ability due to airflow 
obstruction and increase in breathing times due 
to dynamic hyper-expansion and impairment 
of gas exchange[1]. Recently, it has been 
reported that irrespective of function, skeletal 
muscle function itself contributes significantly. 
Skeletal muscle dysfunction seen in these 
patients is chronic inactivity, corticosteroid 
drugs, nutritional deficiencies, hypoxia, aging, 
smoking, systemic inflammation, oxidative 
stress, apoptosis, and ubiquitin-proteosome 
rather than one factor[16-18]. It is caused by 
the interaction of systemic and local factors 
such as pathway activation. 
  Respiratory rehabilitation training is generally 
used as a non-medical treatment method for 
patients with chronic obstructive pulmonary 
disease. In conclusion, COPD patients are 
essential not only for the development of 
motor skills, but also for the normalization of 
skeletal muscle function and prevention of 
muscular dystrophy. 
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5. Conclusions

  The purpose of this study is to analyze the 
level of obesity and sarcopenia among COPD 
patients in Korea. It was found that the level 
of obesity was very high as 43% by body 
mass index, 88% by waist-hip circumference 
ratio, and 64% by percent body fat. The 
lower level of muscle strength was 15.50% in 
males and 23.50% in females. The lower level 
of muscle mass was 24.10% in males and 
.00% in females. Males who had one 
sarcopenia factors were 22.40%, and females 
were 23.50%, respectively. In conclusion, 
regular resistance exercise is essential not only 
for the development of motor skills, but also 
for the normalization of skeletal muscle 
function and prevention of muscular dystrophy 
among COPD patients.
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