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| Abstract |

PURPOSE: This study was conducted to analyze the
association between metabolic syndrome (MetS) and lung
disease in older Korean adults. Given the increasing
prevalence of MetS and its potential impact on pulmonary
function, understanding its relationship with lung disease is
crucial for improving preventive and therapeutic strategies.
METHODS: Using data from the 7th Korea National
Health and Nutrition Examination Survey (2016-2018), the
prevalence and association of MetS and lung disease were
evaluated in 2,619 individuals aged 65 years or older. Lung
function was classified as normal, obstructive lung disease

(FEV\/FVC <.70), or restrictive lung disease (FVC < 80%
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predicted, FEV/FVC = .70). A multivariate logistic
regression analysis was conducted to assess the association
between MetS and lung disease.

RESULTS: The results showed that the prevalence of MetS
in the restrictive lung disease group was significantly higher
at 50.63%, compared to the normal group (37.84%) and the
obstructive lung disease group (34.13%). Multivariate
logistic regression analysis revealed a significant association
between restrictive lung disease and MetS (OR 1.730, 95% CI
1.349-2.219), while no significant association was found for
obstructive lung disease.

CONCLUSION: This study suggests that restrictive lung
disease may pose a risk for cardiovascular diseases, diabetes,
and hypertension through its association with metabolic
syndrome and provides essential foundational data for the
development of health management and prevention strategies

for the elderly population.
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Participants of the 2016-2018
KNHANES (n = 24,269)

Excluded subjects who aged
< 65 years (n = 19,313)

Excluded subjects without data
on health surveys (n = 4,956)

Total participants (7 = 2,619) |

Fig. 1. Participant selection process. KNHANES, Korea National Health and

Nutrition Examination Survey.
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Table 1. Characteristics of participants according to the presence of metabolic syndrome

Normal MetS
Factors Categories (n = 1,046) (n = 1,573) p
M + SE or % M + SE or %
Prevalence (obstructive/restrictive) 30.6/15.6 24.5/24.7 < .001
Age (¥) 722 £ .16 71.83 £ .15 .076
Sex Male 48.53 40.08 < .001
elementary 45.72 50.00
middle 19.24 18.92
Education . 131
high 20.51 19.84
university 14.63 11.44
) with 75.07 71.53
Marital status . .068
without 24.93 28.47
Q1 (Lowest) 21.73 22.90
Q2 23.94 23.51
Personal income 692
Q3 25.51 26.91
Q4 (Highest) 28.92 26.78
Low 2.11 .00
Normal 72.56 40.76
BMI . < .001
Overweight 1.22 53.24
Obese 1.31 6.00
current 8.42 8.87
Smoking status past 32.46 25.72 .007
non 59.12 65.41
Yes 41.64 34.39
Drinking status .002
No 58.36 65.61
Aerobic exercise Yes 53.44 45.52 < .001
Never 76.82 82.73
Resistance exercise Mid 10.18 7.14 011
High 13.00 10.33
FVC 2.99 + .02 2.82 £ .02 < .001
) FVCp (% predicted) 87.16 + .37 84.07 = 49 < .001
Lung function
FEV, 2.15 £ .02 2.08 + .02 .002
FEV/FVC 73 + .00 74 £ .00 < .001
MetS conditions
Hypertension 31.53 67.37 < .001
Diabetes 38.72 78.34 < .001
High triglyceride 12.34 60.00 < .001
Low HDL-C 26.48 72.64 < .001
Abdominal obesity 22.12 70.15 < .001

MetS, metabolic syndrome; BMI, body mass index; FVC, forced vital capacity; FEV;, forced expiratory volume in one second; HDL-C,
high density lipoprotein-cholesterol.
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Table 2. Characteristics of participants according to their lung function

Normal Obstructive Restrictive
Factors Categories (n = 1,369) (n = 744) (n = 506) p
M + SE or % M £ SE or % M + SE or %
MetS prevalence 37.84 34.13 50.63 < .001
Age 72.59 + 24 72.76 + 20 7233 £ .15 < .001
Sex Male 29.7 74.4 44.8 < .001
elementary 49.85 44.14 45.37
) middle 19.05 21.23 15.92
Education . 032
high 19.50 19.24 23.41
university 11.50 15.48 15.40
. with 71.42 81.74 638.22
Marital status . < .001
without 28.58 18.26 31.78
QI (Lowest) 21.85 2545 18.25
) Q2 23.52 24.65 23.0
Personal income .087
Q3 26.13 25.50 26.45
Q4 (Highest) 28.50 24.40 32.20
Low .90 2.52 .60
Normal 61.45 66.54 47.24
BMI . <.001
Overweight 35.10 29.33 45.14
Obese 245 1.69 7.02
current 2.76 20.87 6.25
Smoking status past 20.62 46.42 30.73 <.001
non 76.62 32.81 63.02
L Yes 32.36 50.68 38.78
Drinking status < .001
No 67.64 49.32 61.22
Aerobic exercise Yes 50.72 50.14 49.74 933
Inactive 79.28 78.22 79.66
Resistance exercise Active 10.00 7.92 7.82 210
High active 10.72 13.86 12.52
FVC 2.94 + 02° 32+ .04° 247 £ .04° < .001
. FVCp (% predicted) 9224 + 28° 83.89 + .60° 71.74 £ 34° < .001
Lung function ) b
FEV, 227 £ .02° 2.02 = .03 1.9 + .03° < .001
FEV//FVC 78 £ 01° 63 £ 01° 78 £ .01° < .001
MetS conditions
Hypertension 47.28 4232 45.85 171
Diabetes 50.74 52.73 66.02 < .001
High triglyceride 29.22 31.53 35.34 .08
Low HDL-C 45.08 39.62 50.55 .004
Abdominal obesity 38.55 33.69 58.08 <.001

Data were presented as mean + SE (%). a, b, ¢, the same letters indicate the non-significant difference between groups based on the
Bonferroni multiple comparison test.

MetS, metabolic syndrome; BMI, body mass index; FVC, forced vital capacity; FEV;, forced expiratory volume in one second; HDL-C,
high density lipoprotein-cholesterol
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Table 3. Odds ratio for metabolic syndrome according to the lung function

Lung function Odds ratio (95% CI) p

normal 1 (reference)

Crude obstructive .852 (.678-1.069) .165
restrictive 1.681 (1.317-2.147) < .001
normal 1 (reference)

Model 1 obstructive 977 ((763-1.252) 853
restrictive 1.752 (1.367-2.246) < .001
normal 1 (reference)

Model 2 obstructive 928 (.715-1.203) .569
restrictive 1.730 (1.349-2.219) < .001

Model 1: age, sex, education, marital
Model 2: Modell+smoking, drinking, aerobic, resistance exercise
Reference category: participants with non-metabolic syndrome
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