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| Abstract |

PURPOSE: This study aimed to determine the risk factors
associated with restrictive pulmonary disease (RPD) and
estimate its prevalence among older adults in Korea using data
from the Korea National Health and Nutrition Examination
Survey (KNHANES) from 2016 to 2018.

METHODS: A cross-sectional analysis was conducted
using KNHANES data from 1,887 participants 65 years of age
or older. RPD was determined by spirometry and was defined
as FEV1I/FVC = .70 and FVC < 80% predicted, measured
through spirometry. Independent risk factors associated with
RPD were found using multivariable logistic regression; the
results were presented as odds ratios (ORs) and 95%
confidence intervals (CIs).

RESULTS: The prevalence of RPD was 26.7% among
older adults in Korea. Older age (OR 1.062, 95% CI 1.035-
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1.089, p <.001), male sex (OR 1.573, 95% CI 1.302-2.396,
p=.035), obesity (OR 2.476, 95% CI 1.338-4.580, p=.004),
abdominal obesity (OR 1.890, 95% CI 1.377-2.594, p<.001),
and diabetes (OR 1.506, 95% CI 1.170-1.939, p=.002) were
significant risk factors. Sociodemographic and lifestyle
factors such as education level, smoking, and drinking were
associated in univariate analysis, but no significance was
shown after adjusting for confounding factors.

CONCLUSION: RPD has a prevalence of 26.7% in the
elderly Korean and is strongly associated with age, male,
obesity, abdominal obesity, and diabetes. These findings
highlight the need for targeted prevention and management

strategies to address RPD in high-risk populations.
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Fig. 1. Flow chart throughout the study.
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Table 1. Sociodemographic factors of participants

Restrictive (n = 508)

Normal (n = 1,379)

Factors Categories p
M or % M or %

RPD prevalence 26.7 <.001

Age 72.57+.23 71.32+.15 <.001

Sex Male 44.76 29.65 <.001
elementary 45.17 49.70
middle 15.96 19.21

Education level . .042
high 23.26 19.51
university 15.61 11.58
with 67.90 70.99

Marital status 273
without 32.10 29.01
Q1 (Lowest) 18.25 22.23
Q2 23.24 23.39

Individual income 325
Q3 26.43 25.96
Q4 (Highest) 32.08 28.42

4 S4L 2 20 AXEhAT,
AlgHy T8ek o] whet BML SR, S5,
Fet, EAAGEZ, A HDLC, Biulgto] 4] §
ofgt Ajol7} ettt BMIO| 4 ARty #08 15
o4 gt vl go] B4 1EuT SOl A et
TH6.99% vs. 2.51%, p<.001). T4 Aejol A= B &
Axe} 317 FelAhe] ulgo] ATy AT LHoA
o %9hehp<00D). &5 Al gy HWe 150l

Table 2. Health-associated factors of participants

S780] 39.08%% A4 TFE FolsHA =4 ve
< AR &g TFollA R
/\5] ;(] HOP

HEHp=021). Bty
1A T =TH66.03% vs. 50.59%, p<.001). ILZ
H5% 217} 35.11%, 29.11%2 A4 H2ASoA ¢
A UERth(p=.027). #] HDL-C= A[3Hd # &gk
A1 50.35%= /3] 44.85%¢] Bl F-SJskA =Tt
HITEE AgHY #H =g gl A §-9fst
Al =9htH57.87% vs. 38.50%, p<.001).

(p=.070). 21

Restrictive (n = 508)

Normal (n = 1,379)

Factors Categories p
M or % M or %

Low .62 .88
Normal 4742 61.61

BMI (kg/m’) ) <.001
Overweight 4497 35.00
Obesity 6.99 2.51
current 6.40 293

Smoking status past 30.86 20.57 <.001
non 62.74 76.50
Yes 39.08 32.62

Drinking status .021
No 60.92 67.38




o= LRI9] HiohY HEZ REE % AURY | 103
. Restrictive (n = 508) Normal (n = 1,379)
Factors Categories p
M or % M or %
Aerobic exercise Yes 49.65 50.90 .654
Never 79.8 79.34
Resistance exercise Mid 7.81 10.05 325
High 12.40 10.61
FvC 2.46+.03 2.94+,02 <.001
FVC (% predicted) 71.74+.34 92.21+.27 <.001
Lung function
FEVI 1.90+.02 2.27+.01 <.001
FEV1/FVC 77+.00 77+.00 .087
Comorbidities conditions

Hypertension 45.81 4741 617

Diabetes 66.03 50.59 <.001

High triglyceride 35.11 29.11 .027

Low HDL-C 50.35 44.85 .07

Abdominal obesity 57.87 38.50 <.001
3. =2I9f xighd mEE Al HIThS Al w ek et dvde 2o m(0R
AetA H 2 WAl oeke nx= Yl 2476, 95% CI 1.338-4.580, p=.004), I}A|52 F-2J5t i}

fE 3o AABIGITE AR £01S BAT T =X
o754 Aol 4 e, 444, vlRHBMI 7]
%), G, BRujgo] 3 aclow tehith Lol
7} 1A 71 ke g AEe 4d Aigol
1.0628] Z7}8t= Ao 2 JEFFTHOR 1.062, 95% CI
1.035-1.089, p<.001). 8] whe} of ol u]a] wo]
A AT A8 08 $ao] 1573 A trehdet
(OR 1.573, 95% CI 1.302-2.396, p=.035). BMI 7| &S &

B

N

Table 3. Risk factors of restrictive pulmonary disease

o7k LRI eloleh. el A9 ARk st 5

Q8lo] 1.5068] =SFTHOR 1.506, 95% CI 1.170-1.939,
p=002), B3H|ur w3 I3 SjFaclom tepirt
(OR 1.890, 95% CI 1377-2.594, p<001). b, 31e] 522,
oxoh FA AT, TEAAEFE Yk 2AAE
8740l A Sole Hol7h Lrehg A, dakas)

S AT Fol FAHOR So5tA sttt

) Crude Adjusted
Factors Categories
R (95% Cl) p OR (95% ClI) p
Age 1.057(1.033-1.081) <.001 1.062(1.035-1.089) <.001
S Male 1.922(1.529-2.416) <.001 1.573(1.302-2.396) 035
X

Female 1 1

elementary 1 1
middle 915(.664-1.259) .022 .939(.670-1.316) 13

Education level

high 1.312(.965-1.783) 022 1.205(.857-1.695) 698
university 1.483(1.028-2.138) .035 1.314(.861-2.005) 205
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) Crude Adjusted
Factors Categories
R (95% CI) p OR (95% Cl) p
Low 913(.259-3.216) 887 1.113(.325-3.809) 865
Normal 1 1
BMI (kg/m’)
Overweight 1.669(1.304-2.137) <.001 1.071(.775-1.479) 679
Obesity 3.611(2.173-6.002) <.001 2.476(1.338-4.580) .004
current 2.665(1.578-4.503) <.001 1.685(.852-3.333) 134
Smoking status past 1.830(1.420-2.358) <.001 1.296(.847-1.982) 232
non 1 1
o Yes 1.325(1.043-1.682) 021 1.083(.801-1.466) .603
Drinking status
No 1 1
Diabetes 1.898(1.477-2.440) <.001 1.506(1.170-1.939) .002
High triglyceride 1.318(1.032-1.683) 027 1.166(.897-1.516) 25
Abdominal obesity 2.194(1.749-2.752) <.001 1.890(1.377-2.594) <.001
v, o # APt w=d S vl df53) 22 AR |
Aeke T2 JAoA FFS nAAE [24], o]¢t=
& A e =910 AR wdee] fHE Y g2 A sk ool o E ks et
Agke] Ao JFS = A8 US Bk ARt [25]. ol=et Ao wE Aole T=EAQ 290w
A wAse] o W ATele] sk 24 879 kdo AT Wo| WR=TH6). 3, YA A
ABohe AL BEZ STk 2 A7 B4 A3 FAE D S8l 4Tt B e, ojejg
wolo) Aaky AAT HHEL 267%T ehton,  ATET 84k 4] 28 P8I0 48F
Ao] ZAE4E, GHALE, gk @ Brujgrals 5 loHle). Ei9ol, We] B9 MdH S0l $)
2 A g 9ol ®e Aoz tehgrt Aol gt g Wk gt 2 AL el
ALB S7h= AR HE2 2 e S7HIR 77159 Astrt = F—* o] At} [27]. o]
ok dgol 144 S7tgeS AR #dg 99o] gt Apol= Qlste] B OCHLOHH @] ARty #HAg
1062814 F7Fsh= Ao Ueprt of g A3t FEC] A e Aot %H%EF ol=gt Ad
ME B olaro] Aztel EolshA UG} [1920] 91 off W& FHE Aol= A Belof 3o AE=
i Alghy - deke] °‘i‘§g— ZARE g Ao A= Fasto] AL davt e SR
70*1] ool wlofA AlRH H A fFEol 7H olg] Aol A it AlgHd s deke] A
O 2 YERHT [20] ﬂ 3t #H7)5-] A8t AZE 9 Al BE lot [10,28.29]. Bty $hARe] E
4]51‘4 T2 gt 9 2347 oFslE xegict 24 59| Fe FVCO| dARE et o] glal,
21]. o= T a4 9§ FAA STl ol A% A STt 71ogar SHATH29). E3,
FFe vAH, oz Qlsf # o wed A o A2 Yoz oIt v dee #Ho At 9 229k
7|59 B E frdsto] T]ko] HFasiA E 4 Qlrk 2 ojofA ARt HAS oASpAE 4 ATH29].
[22,23]. =2 BMIg} 8 Ed= vvhE Y= 8 A%
& Aollad= EAdol o4 vl Alghd wEe wAy ZA], & Aol A= BML 7| HWkoll A ARt #HHe
el okl yeglth Aol uhE Al HEeke] FHEEo] 24761, ERuutoA] 1891 £& Ao
Apoli= of 2] Aol A tha At Ayks Heloh g e Al Hldeh vigke] Adge ofe A3y
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