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ABSTRACT 

 

Body mass index and fat free mass index  

in adults with chronic obstructive pulmonary disease in Korea 

 

Sae Byol Kim 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Young Ae Kang) 

 

Background: Body mass index (BMI) and fat free mass index (FFMI) are 

known to decrease in patients with chronic obstructive pulmonary disease 

(COPD). In these patients, a low BMI and FFMI are associated with worsening 

lung function and poor prognosis. Limited data is available on the relationship 

between BMI, FFMI and COPD in Asian countries, where mean BMI is lower 

than in Western countries. 

Methods: We used the data in Korean National Health and Nutrition Survey 

(KNHANES) from the years 2008 to 2010. A total of 822 subjects with 

documented airway obstruction and the same number of control subjects 

matched for age, sex and smoking status were selected. Spirometry and dual 

energy X-ray absorptiometry (DXA) were used for analysis.  
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Result: Subjects with COPD had a lower mean BMI and FFMI compared with 

the control group (23.6 vs. 23.9 kg/m
2
 for BMI and 17.2 vs. 17.5 kg/m

2 
for 

FFMI, p = 0.015 and p = 0.013, respectively). The BMI and FFMI values 

decreased significantly in subjects with severe airway obstruction (p < 0.001), 

while those subjects with mild to moderate airway obstruction had values  

equivalent to those of the control group. The proportion of subjects who were 

underweight (BMI < 18.5 kg/m
2
) or who had a low FFMI (FFMI < 5 percentile) 

was significantly higher in the severe airway obstruction group (p < 0.001). The 

decrease in FFMI was more prominent in the lower extremities, followed by the 

upper extremities and the trunk. Subjects who were underweight had 

significantly lower FEV1 and FEV1/FVC values when compared with others 

subjects (p < 0.001).    

Conclusion: BMI and FFMI are decreased in adults with severe airway 

obstruction. The decrease in FFMI deficit was more prominent in the lower 

extremities. We suggest that the assessment of BMI and body composition is 

necessary in patients with severe airway obstruction, and active rehabilitation 

has to be considered to preserve fat free mass in those patients. 

 

 

 

 

______________________________________________________________ 

Key words: body mass index, fat free mass index, chronic obstructive 

pulmonary disease 



3 

 

 

 

Body mass index and fat free mass index  

in adults with chronic obstructive pulmonary disease in Korea 

 

Sae Byol Kim 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Young Ae Kang) 

 

 

 

I. INTRODUCTION 

 

Chronic obstructive pulmonary disease (COPD) is a lung disease that is 

characterized by chronic airway inflammation and airflow obstruction that is not 

fully reversible. Its prevalence is estimated to be 7.5 to 10% worldwide and 

13.4% in Korea, and its socioeconomic burden is continuously increasing as a 

major cause of morbidity and mortality
1
. COPD, as a systemic disease, is often 

associated with malnutrition and muscle wasting, and nutritional status in 

patients with COPD is well recognized to be an important factor in assessing 

disease severity and predicting prognosis. Studies have shown that body mass 
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index (BMI) tends to decrease with increasing severity of airway obstruction, 

and low BMI is associated with poorer lung function and decreased exercise 

capacity, and is an independent risk factor for mortality in patients with COPD
2-4

. 

In recent years, the fat free mass index (FFMI) has been reported to be an even 

more important factor in COPD. FFMI is significantly associated with disease 

severity, exercise capacity, quality of life, and mortality in patients with COPD
5-7

. 

In addition, some researchers have shown that there might be preferential loss of 

fat free mass from the extremities in those patients. 

 

The distribution of BMI in the general population varies greatly in different 

countries. In Asia, the prevalence of obesity is much lower and people tend to be 

thinner than those in the U.S. or European countries
8
. While the epidemiology 

and prognostic value of BMI and FFMI in patients with COPD are 

well-established in Western countries where obesity is fairly common, the 

epidemiologic data of the relationship between BMI, FFMI and COPD in 

countries with low average BMIs are very limited. Here, we examined the 

distribution of BMI and FFMI in patients with COPD and its relationship with 

the severity of airway obstruction, based on a nationwide survey conducted in 

Korea.  

 

 

II. MATERIALS AND METHODS 

 

1. Study participants 
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The Korean National Health and Nutrition Survey (KNHANES) is a 

nationwide survey conducted in Korea, that consists of individual interviews and 

health examinations. We used data from the second and third year of the 

KNHANES IV (2008 to 2009), and the first year of the KNHANES V (2010), 

where spirometry and dual energy X-ray absorptiometry (DXA) data are 

available. Study participants were selected from 4,600 and 3,840 households 

surveyed in KNHANES IV and IV, respectively, based on the regional 

distributions and housing type in order to select a sample representative of the 

general population in Korea. We used the data of subjects who were aged 40 or 

older who had acceptable and qualified spirometry and DXA results available.  

 

2. Measurements 

Trained interviewers administered a standardized questionnaire to all subjects 

on socioeconomic factors, past medical history, and smoking status. Height and 

body weight were measured during patient visits to the examination center, and 

blood samples were taken after at least eight hours of fasting. Pulmonary 

function testing was carried out by trained medical personnel using 1022 digital 

computed spirometry (model 2130; Sensormedics, Yorba Linda, CA, USA), 

which meets the performance criteria of American Thoracic Society (ATS) and 

European Respiratory Society (ERS)
9
. Spirometry was repeated at least three 

times up to a maximum of eight times to ensure reproducibility and validity, and 

analyses in this study were done only with acceptable and qualified results. 

Whole body dual energy X-ray absorptiometry (DXA) was performed with a 

BDR Discovery fan beam densitometer (Hologic, Inc., Bedford, MA, USA), and 
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analyses were done using Hologic Discovery software (version 13.1). 

 

3. Definitions 

COPD was defined as a ratio of forced expiratory volume in one second 

(FEV1) to forced vital capacity (FVC) of less than 0.7. A control group was 

selected among subjects with normal lung function, defined as a FEV1/FVC of 

equal or greater than 0.7, and a FVC of equal to or greater than 80% of predicted 

value. Subjects with airway obstruction were further classified as follows : mild 

(FEV1 ≥ 80% predicted), moderate (50% ≤ FEV1 < 80% predicted), or severe 

(FEV1 < 50% predicted) airway obstruction. BMI was calculated using weight in 

kilograms divided by height in meters squared (kg/m
2
). BMI was further divided 

into four categories corresponding to the International Classification suggested 

by the WHO
8 

: underweight (BMI < 18.5), normal (18.5 ≤ BMI < 25), 

overweight (25 ≤ BMI < 30), and obese (BMI ≥ 30). FFMI was calculated from 

DXA-measured fat free mass in kilograms divided by height in meters squared 

(kg/m
2
), and the FFMI of body segments were calculated based on the 

DXA-measured fat free mass of each body segment (head, trunk, left arm, right 

arm, left leg, and right leg) in kilograms divided by height in meters squared 

(kg/m
2
). Low FFMI was defined as a FFMI of less than the lower 5th percentile 

in Korean adults, which was 16.3 kg/m
2
 for men and 13.3 kg/m

2
 for women, as 

reported previously in a large multicenter study
10

 conducted to determine FFMI 

reference values in Korean adults.  

 

4. Statistical analysis 
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We used a greedy matching algorithm (gmatch marco in SAS) to select a 

control group matched one-to-one with airway obstruction subjects. Subjects 

were matched for the sex, age (within 5 years), and smoking status 

(never-smoker or ever-smoker). Data are presented as mean ± standard deviation 

(SD) or the number of subjects and percentages of total subjects. ANOVA 

(Analysis of Variance) or the Chi-square test was used for comparisons. A p 

value of less than 0.05 was considered statistically significant for all analyses. 

Statistical analyses were performed using SAS version 9.2 (SAS Institute Inc., 

Cary, NC, USA). 

 

 

III. RESULTS 

 

A total of 29,235 subjects were included in KNHANES IV and V from 2008 

to 2010. Of these, 16,707 subjects were 40 years of age or older, and among 

these, 7,266 subjects had acceptable spirometry and body composition analysis 

data, of which 894 subjects had airway obstruction with a FEV1/FVC ratio of 

less than 0.7, and 822 could be matched with control subjects with normal lung 

function for age, sex and smoking status. The process for selecting subjects is 

illustrated in Figure 1. 

 

The baseline characteristics of the subjects are shown in Table 1. The two 

groups were identical in gender composition and similar in age and smoking 

status, as we matched those variables during subject selection, and the proportion 
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of comorbid diseases was not different between the two groups. Laboratory 

results, including lipid profiles, were similar in both groups, but total and 

high-density lipoprotein (HDL) cholesterol levels were slightly lower in COPD 

patients (Table 2). 

 

BMI and FFMI were lower in the COPD group compared with the control 

group (Table 2). Subjects with severe airway obstruction had the lowest BMI 

and FFMI values. The BMI of COPD subjects with moderate airflow limitation 

was not different from the BMI of the control subjects, but the FFMI of those 

subjects was lower than that of control subjects (Figure 2). The proportion of 

subjects who were underweight (BMI < 18.5 kg/m
2
) was significantly higher in 

the severe airway obstruction group when compared with other severity groups, 

and the proportion of subjects with low FFMI (FFMI of less than the lower 5th 

percentile) was also higher in those subjects (Table 3). The FFMI values of the 

trunk, arms, and legs all tended to decrease as airflow limitation progressed, and 

the deficit was more prominent in the legs, followed by the arms and the trunk (a 

decrease of 6.2% for the trunk compared with the control group, 7.7% for the 

arm, and 8.9% for the leg). The FFMI deficit of each body segment was 

statistically significant in the severe airway obstruction group when compared 

with the control group, and the FFMI of the legs was significantly lower in the 

moderate airway obstruction group (Figure 3). 

 

Subjects who were underweight (BMI < 18.5) had significantly lower FEV1 

and FEV1/FVC values compared with each subgroup (p < 0.001). FEV1 values 
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were highest in normal BMI subjects and tended to decrease as BMI increased, 

and FEV1/FVC values were lowest in underweight subjects and tended to 

increase as BMI increased, though this difference was not statistically significant 

(Figure 4). 
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Figure 1. The process for selecting subjects in KNHANES IV-V. Data from 

33,829 subjects were screened and 822 subjects with documented airway 

obstruction on spirometry were selected. An equal number of control subjects 

matched for age, sex, and smoking status were selected. 
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 Table 1. Baseline characteristics between control and COPD subjects. 

  
Control 

(n=822) 

COPD 

(n=822) 
p-value 

Age, yr 63.6 ± 9.0 63.9 ± 9.2 0.436 

Male (%) 574 (69.8%) 574 (69.8%) 1.000 

Income    

  Low, % 172 (21.3%) 229 (28.5%) 

0.002* 
  Low – middle, % 176 (21.8%) 191 (23.8%) 

  Middle – high, % 214 (26.6%) 178 (22.2%) 

  High, % 244 (30.3%) 205 (25.5%) 

Education    

  Elementary school or 

lower, % 
328 (40.0%) 399 (48.6%) 

< 0.001*   Middle school, % 142 (17.3%) 161 (19.6%) 

  High school, % 200 (24.4%) 169 (20.6%) 

  College or higher, % 150 (18.3%) 92 (11.2%) 

Co-morbidity    

  HTN, % 306 (37.3%) 339 (41.2%) 0.100 

  DM, % 103 (12.6%) 126 (15.3%) 0.103 

  Ischemic heart 

disease, % 
32 ( 3.9%) 28 ( 3.4%) 0.596 

  CRF, % 2 ( 0.2%) 6 ( 0.7%) 0.157 

  Hyperlipidemia, % 100 (12.2%) 95 (11.6%) 0.696 

  Depression, % 101 (12.3%) 114 (13.9%) 0.347 

  Osteoporosis, % 109 (15.5%) 128 (17.9%) 0.451 

Smoking status    

  Current smoker, % 430 (52.3%) 437 (53.2%) 

0.880   Former smoker, % 127 (15.5%) 120 (14.6%) 

  Never smoker, % 265 (32.2%) 265 (32.2%) 

 

Data are presented as mean ± SD, or number of subjects (percentage); COPD = 

chronic obstructive pulmonary disease; HTN = hypertension; DM = diabetes 

mellitus; CRF = chronic renal failure; *p-value < 0.05. 
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 Table 2. Laboratory data, pulmonary function and BMI, FFMI in control and 

COPD subjects. 

 

 
Control 

(n=822) 

COPD 

(n=822) 
p-value 

HbA1c, % 7.2 ± 1.3 7.1 ± 1.2 0.865 

Fasting glucose, mg/dl 102.9 ± 24.6 103.9 ± 25.5 0.439 

Insulin level, μIU/mL 9.6 ± 4.8 9.5 ± 4.3 0.615 

Total cholesterol, mg/dl 193.6 ± 38.0 189.1 ± 37.7 0.015* 

HDL cholesterol, mg/dl 50.9 ± 13.0 49.0 ± 11.9 0.003* 

LDL cholesterol, mg/dl 116.1 ± 31.6 110.9 ± 34.2 0.133 

Triglyceride, mg/dl 149.8 ± 112.3 153.7 ± 115.7 0.483 

FVC, % predicted 94.1 ± 9.0 90.0 ± 14.7 < 0.001* 

FEV1, % predicted 98.2 ± 10.9 77.1 ± 15.8 < 0.001* 

FEV1/FVC, % 77.4 ± 4.5 63.3 ± 6.8 < 0.001* 

BMI, kg/m
2
 23.9 ± 2.7 23.6 ± 2.8 0.015* 

FFMI, kg/m
2
 17.5 ± 2.1 17.2 ± 2.1 0.013* 

 

Data are presented as mean ± SD, or number of subjects (percentage); COPD = 

chronic obstructive pulmonary disease; HbA1c = Glycated hemoglobin; HDL = 

High density lipoprotein; LDL = low density lipoprotein; FVC = forced vital 

capacity; FEV1 = forced expiratory volume in one second; BMI = body mass 

index; FFMI = fat free mass index; *p-value < 0.05. 
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 Figure 2. BMI and FFMI according to the severity of airway obstruction. 

Subjects with severe airway obstruction had significantly lower BMIs when 

compared with other groups (p < 0.001). The FFMI values were significantly 

lower in subjects with moderate airway obstruction when compared with 

control subjects (p < 0.001). 
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 Table 3. BMI distribution and proportion of subjects with low FFMI according 

to the severity of airway obstruction. 

  
Control Mild Moderate Severe 

p-value 
(n=822) (n=369) (n=410) (n=43) 

Underweight
†
 

19  

(2.3%) 

6  

(1.6%) 

14  

(3.4%) 

8  

(18.6%) 

< 0.001* 

 Normal
†
 

532 

(64.7%) 

265 

(71.8%) 

263 

(64.2%) 

29 

(67.4%) 

 Overweight
†
 

254 

(30.9%) 

92 

(24.9%) 

125 

(30.5%) 

4  

(9.3%) 

 Obese
†
 

17  

(2.1%) 

6  

(1.6%) 

8  

(2.0%) 

2  

(4.7%) 

 Low FFMI
‡
 

82 

(10.0%) 

32  

(8.7%) 

53 

(12.9%) 

18 

(41.9%) 
< 0.001* 

 

Data are presented as mean ± SD, or number of subjects (percentage); BMI = 

body mass index; FFMI = fat free mass index. †Underweight (BMI < 18.5), 

Normal (18.5 ≤ BMI < 25), Overweight (25 ≤ BMI < 30), Obese (BMI ≥ 30) 

‡defined as a FFMI of less than lower 5 percentile in Korean adults, which was 

16.3 kg/m
2
 for men and 13.3 kg/m

2
 for women. *p-value < 0.05. 
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Figure 3. Proportion of FFMI of each body segment compared to the mean 

FFMI values of the control group according to the severity of airway 

obstruction. The FFMI deficit is more prominent in the legs, followed by the 

arms and the trunk. *p < 0.05 compared with control group for each body 

segment. 
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Figure 4. FEV1 (% predicted) and FEV1/FVC (%) according to BMI 

classification. Both FEV1 and FEV1/FVC are lowest in underweight subjects. 

FEV1 is highest in normal weight subjects and tends to decrease as BMI 

increases, and FEV1/FVC was lowest in underweight subjects and tends to 

increase. *significantly lower than in normal and overweight ; †significant 

lower than in normal, overweight, and obese. 
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IV. DISCUSSION 

 

The results of this study show that patients with COPD have lower BMI and 

FFMI values when compared with control subjects with normal lung function, 

and that the decrease is prominent in subjects with severe airway obstruction. 

Significantly more subjects were underweight or had a low FFMI in the severe 

airway obstruction group, and low BMI is associated with decreased lung 

function and advanced airway obstruction. This data shows that the relationship 

between BMI, FFMI and the degree of airway obstruction
11

 consistently exists in 

Asian populations including Koreans, despite Asian countries having lower rates 

of obesity than Western countries. The deficit in fat free mass was more severe 

in the lower extremities, followed by the upper extremities and the trunk.  

 

Several reasons have been suggested regarding why people with COPD 

become cachectic. People with COPD have excessive work of breathing and 

significantly higher total daily energy expenditure
12

. Systemic inflammatory 

responses
13

 and catabolic energy balances
14

 can lead to generalized wasting and 

loss of muscular mass in patients with COPD. Disuse atrophy, arterial 

hypoxemia and oxidative stress have also been suggested as possible 

mechanisms of weight loss in COPD
15

. Data have shown that body composition 

changes and selective loss of fat free mass occurs in COPD patients, as fat free 

mass depletion may occur in normal-weight patients with COPD
16

. Fat free mass 

depletion is reported to be associated with skeletal muscle weakness
17

, functional 

limitation and decreased exercise capacity
18

, and decreased health-related quality 
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of life
19

, even with a compatible degree of airway obstruction. Schols et al.
16

 

reported that patients with preserved fat free mass who are underweight have 

better exercise capacity than patients with fat free mass depletion who are in the 

normal weight range. Thus, the assessment and preservation of body mass, 

especially fat free mass, is now increasingly recognized as an important factor in 

evaluating and treating patients with COPD. 

 

There was a differential distribution in fat free mass depletion among body 

segments which was more severe in the lower extremities, followed by the upper 

extremities and the trunk. One study showed that skeletal muscle weakness is 

associated with fat free mass wasting in the extremities
17

, and the mid-thigh 

muscle cross-sectional area has been reported to predict mortality in patients 

with COPD
20

. This preferential loss of fat free mass in the lower extremities may 

suggest that disuse atrophy due to physical inactivity could have a major impact 

on the wasting of fat free mass in patients with COPD, which would be the 

greatest in the lower extremities. Bolton et al.
21

 reported a similar pattern of fat 

free mass loss in patients with cystic fibrosis, and found that FFMI deficit was 

the greatest in the legs, followed by the arms and the trunk, and that this deficit 

was related to the disease severity of cystic fibrosis. Advanced stages of COPD 

are known to be associated with reduced physical activity
22

. Whether the 

physical inactivity has a causative effect on the loss of fat free mass in patients 

with COPD needs to be further investigated, as this cross-sectional study cannot 

establish a causal relationship.  
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The effect of obesity as a possible protective factor in patients with COPD has 

consistently been reported. Lung function tends to be better as BMI increases in 

COPD, not only in normal weight patients compared with underweight patients, 

but also in obese patients compared to those in a normal weight range
4, 23

. Low 

BMI is associated with increased mortality and poor prognosis, and a high BMI 

is associated with decreased mortality and better prognosis
2, 4, 24

. This 

phenomenon is contrary to the notion that obesity in general is associated with 

increased morbidity and mortality
25

, and I thus referred to as an ‘obesity 

paradox’. This inverse relationship of obesity and mortality in COPD is thought 

to be a balance between the protective role of obesity against generalized 

wasting and increased co-morbidities and cardiovascular risks
4
.  

 

In this study, FEV1/FVC ratios tended to gradually increase as BMI increased, 

which was consistent with the findings of previous studies
23, 26

. However, the 

percent predicted FEV1 was the lowest in underweight subjects and the highest 

in normal weight subjects, and decreased as BMI increases from overweight to 

obese. This is contrary to the findings of previous studies
23, 26

 where a consistent 

increase in those values as BMI increased was found. One study on the 

epidemiology of obesity and COPD showed that mortality does decrease as BMI 

increases, but that once BMI reaches a level of extreme obesity of more than 40 

kg/m
2
, respiratory-disease-related mortality starts to increase

27
. As expected, 

obesity-related complications might exceed the protective effect of obesity on 

wasting at a certain point. Data regarding whether the relationship between 

COPD and BMI is different in populations with a lower prevalence of obesity 
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and lower mean BMI are very limited. One study in China also reported 

improved prognosis with high BMI patients with COPD
28

, but the highest BMI 

category was a BMI of over 25 kg/m
2
, a category that included 11.1% of the 

study population. The distribution of BMI in this study is far different from the 

aforementioned study in the United States
27

, where more than half of the study 

population had a BMI of more than 25 kg/m
2
 and up to 18% of the subjects had 

BMIs of more than 30 kg/m
2
. The point at which the detrimental effects of 

obesity itself exceeds its possible protective effect in COPD may differ among 

various ethnicities. While it is well-established that being underweight is a poor 

prognostic factor in COPD, the relationship between obesity and COPD needs 

further investigation.  

  

Low BMI is an independent risk factor for mortality in patients with COPD
2, 3

, 

and low FFMI is even more significantly associated with poor prognosis
11, 16

. 

Thus, it has been suggested that the routine assessment of BMI and fat free mass 

should be considered in COPD patients
11

. The preservation of nutritional and 

functional status should constitute a significant part of patient care in COPD, as 

it is a chronic and wasting disease, and patients are at a very high risk of 

developing malnutrition and cachexia. Pulmonary rehabilitation is known to 

improve symptoms, exercise tolerance, and quality of life and to reduce declines 

in lung function, rates of hospitalization, and health care utilization in patients 

with COPD
29

. Though it is unclear yet whether or not pulmonary rehabilitation 

has mortality benefit, recent studies have shown that PR helps preserve or 

increase fat free mass in patients with COPD
30

 and promotes favorable muscle 
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fiber remodeling
31

.  

 

Our study is based on a large population-based survey conducted in Korea 

nationwide from 2008 to 2010. Unlike other studies of physician-diagnosed 

COPD patients with a wide distribution of disease severity, our study is 

representative of the general population of Koreans with airway obstruction. 

This study contributes to the currently limited data on the epidemiology of BMI, 

FFMI, and COPD in countries with low rates of obesity, and the data on the 

different patterns of fat free mass loss in different body segments can help to 

discern the various mechanisms of fat free mass loss in patients with COPD. 

Body composition assessment was done using dual energy X-ray absorptiometry, 

which provides more accurate information compared to bioelectrical impedance 

analysis
32

. We eliminated age, sex, and smoking status as confounding factors by 

matching every COPD patients with a similar control subject before analysis.  

 

Our study has some limitations. First, the definition and classification of 

COPD was based on pre-bronchodilator spirometry results, which can 

overestimate the prevalence and severity of airway obstruction. Since 

KNHANES is a population-based study conducted nationwide, obtaining 

post-bronchodilator spirometry data for every individual can be challenging. 

Likewise, most population-based studies used pre-bronchodilator spirometry 

results. Second, this is a cross-sectional study on the correlation between BMI, 

body composition, and COPD, and thus does not provide information regarding 

mortality and prognosis and cannot establish a causal relationship between 
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variables. The value of BMI and FFMI as a prognostic factor has been 

well-established in other studies.  

 

 

V. CONCLUSION 

 

Patients with COPD have lower BMI and FFMI than people with normal lung 

function, and BMI and FFMI tend to decrease with increasing severity of airway 

obstruction. The proportion of people who are underweight or cachectic 

significantly increases with disease severity. The deficit of fat free mass was 

more severe in the lower extremities, followed by the upper extremities and the 

trunk. This study shows that low BMI and FFMI are associated with lower lung 

function and advanced airway obstruction in COPD, consistently in Asia as in 

Western countries. We suggest that the assessment of BMI and body 

composition is necessary in patients with severe airway obstruction, and active 

rehabilitation has to be considered to preserve fat free mass for those patients. 
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ABSTRACT(IN KOREAN) 

 

한국 성인 만성폐쇄성폐질환 환자에서의 

체질량지수 및 제지방지수 

 

 

< 지도교수 강 영 애 > 

 

 

연세대학교 대학원 의학과 

 

 

김 샛 별 

 

 

 

 배경 : 만성폐쇄성폐질환 (COPD) 환자에서 체질량지수 (BMI) 및 

제지방지수 (FFMI) 가 감소하며, 이는 폐기능 저하 정도와 관계가 

있으며 불량한 예후 인자임이 알려져 있다. 하지만 서양에 비하여 

평균 체질량지수가 낮은 우리나라를 비롯한 아시아 인구에서는 

이러한 연관성에 대하여 연구된 바 없다.  

 방법 : 2008년부터 2010년까지 시행된 국민건강영양조사 자료를 

대상으로 분석을 시행하였다. 기도 폐쇄가 확인된 총 822명의 

환자군과, 나이 및 성별, 흡연 유무가 동등한 같은 수의 대조군을 

선정하였다. 폐기능 검사와 및 이중 에너지 방사선 흡수법 (DXA) 을 

이용한 체성분 검사를 시행하였다.  



29 

 

 결과 : 만성폐쇄성폐질환 환자군은 대조군보다 평균 체질량지수 및 

제지방지수가 낮았다 (체질량지수 각각 23.6, 23.9 kg/m2, p = 0.015, 

제지방지수 각각 17.2, 17.5 kg/m2, p = 0.013). 체질량지수 및 

제지방지수는 중증 기도폐쇄가 있는 환자군에서 유의하게 

감소하였으나 (p < 0.001), 경증 및 중등증 기도폐쇄가 있는 

환자군에서는 차이가 없었다. 중증 만성폐쇄성폐질환 환자군에서는 

저체중 (BMI < 18.5 kg/m2) 혹은 낮은 제지방지수 (FFMI < 5 

percentile) 를 가진 사람의 비율이 유의하게 높았다 (p < 0.001). 

제지방지수의 감소 정도는 하지에서 가장 현저하였으며, 이후 상지, 

몸통 순이었다. 저체중 대상자들의 1초간 노력성 호기량 (FEV1) 및 

1초율 (FEV1/FVC) 은 다른 군에 비하여 유의하게 낮았다 (p < 0.001).  

 결론 : 중증 기도 폐쇄가 동반된 환자에서 체질량지수 및 

제지방지수는 감소하며, 감소 정도는 하지에서 더욱 현저하게 

나타난다. 중증 만성폐쇄성폐질환 환자에서 체질량지수 측정 및 

체성분 검사를 고려해야 하며, 근육량 보전을 위해 적극적 재활치료 

등 노력이 필요하다. 
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핵심되는 말 : 체질량지수, 제지방지수, 만성폐쇄성폐질환 


