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Associations of Body-Size Phenotypes with Sleep Duration, Sleep
Disorders, and Snoring among Women Aged 50 Years and Older:
A Cross-Sectional Analysis of Community-Based Cohort Data

Kim, Min Jeong - Jo, Yun Jeong - Kwak, Lee Hwa - Jung, Won Hee

Doctoral Candidate, Department of Nursing, Graduate School, Jeonbuk National University, Jeonju, Korea

Purpose: This study examined the associations of body-size phenotypes with sleep duration, sleep disorders, and snoring
among Korean women aged > 50 years. Methods: This cross-sectional study was a secondary analysis of data from the
sixth follow-up (2013~2014) of the community-based Korean Genome and Epidemiology Study (KoGES). Among 2,886
women aged 50~82 years, body-size phenotypes based on body mass index (BMI) and metabolic health were classified
as metabolically healthy normal weight (MHNW, 39.2%), metabolically abnormal normal weight (MANW, 16.9%),
metabolically healthy obesity (MHO, 15.9%), and metabolically abnormal obesity (MAO, 28.0%). Results: WWomen with
MANW had the longest mean sleep duration (6.38£1.40 hours), whereas those with MHO had the shortest (6.24+£1.27
hours). However, sleep duration did not differ significantly among body-size phenotypes (p=.090). Compared with MHNW,
MANW was associated with higher odds of sleep disorders (odds ratio [OR], 1.38; p=.009), whereas MHO (OR, 1.85;
p<.001)and MAO (OR, 1.96; p<.001) were associated with higher odds of snoring. Conclusion: Body-size phenotypes
were differentially associated with sleep disorders and snoring among Korean women aged > 50 years after adjusting
for potential confounders. These findings suggest that both metabolic health and obesity status should be considered
when addressing sleep-related problems in this population.

Key Words: \WWomen's health; Body size; Phenotype; Sleep; Cross-sectional studies
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HE7] AfAU 1 4 FH oA FE7] ol LR
2=t 0] A2t} §-2] BA| S wHdSHH(St-Onge et al., 2025). T
3 FZole o F TSk ol TE S0 R, HAd
FEFET 2 40 £F BA|o B Al F4bolr)
(Cho, 2016; Fietze et al., 2019). A7 E A AE 71 (Health
Insurance Review & Assessment Service [HIRA], 2025) =}
2ol w2, u7| 94 BRE Bl 5w A € 1) Aol
A =ZHke 32} ~= 20204 657,826 ol A 2024d 768,450
o2 oF168% Zrlstglon, ARY B 2 ke A3t
2024 A A 3R} 98 75.9% 7} 504 o140 ITHHIRA, 2025).
uka] 504 o] 44919 = =AIE olafist7] HliA=
AZregk ohuje gl 2ZolS A THE 41 Tl
A # FEstel Y7l S8 Wt gk

o1go] Sl QAR WAITHE TheA Lehd 4 glom, o]
2]ek 2oz of 41 /4 o A E A Apol it ofyeh 2 A,
A4, Bo1d aglo] BEdon A8 Ante 4y
(Mallampalli & Carter, 2014). A3 FLo]| 2, o2
AEY +H EAE o gol A¥ste el th(Fatima,
Doi, Najman, & Al Mamun, 2016). £3] 5|73 7] oo A&=
S22 wsiol ] SuAel E51 Uik Aoz B
¥ 2™ (Tandon, Sharma, Mahajan, Mahajan, & Tandon,
2022), H7% F AAAA= w2 AFFAS(Body Mass
Index, BMI)S} 5 ulgto] 530 2 4 &8 #/3}o} 2
5= A 02 YEPgth(Naufel et al., 2018). 31, Fietze 5
(2019)> 9%, BML, 3]2]-g o] HI&, ZZo|7t H24d =1

SESH A, S5 oA =, By
e 35 AAN 40 F IS BT Bty

¢

Rl o

O 2 ZA7et ek Bl thARE .2 7FSHA] 92 W] H] 7HA]
FFo2 BRele= /golth(Wildman et al., 2011; Ryu et
al, 2015). o|2jgt BRE A LA fute 2L motel] of
L A7 3 9] Z}olE Folsl g 585 ch(Wildman et al.,
2011). gt Q1S Ao &2 gt Aol A= tiAb 47 el et

A glo] vlTto] RIS E T HAEo] Bt m (Ryu
etal., 2015), 3= SAEA ol A= A4 B F ol wheh A
23k F 70 5 oA JE7] o8 Sl Aol e A
© 2 YeEPGthH(Kim, Yang, & Bae, 2022). 3+, 50~794 57
T e R S AFoA= ] T EH S0 At
T3 YR ALY HREE AoR FRIFHHY
(Peila et al,, 2022). A7}5 31 B Z 0] &A] hAZEZT} -]
@A ol Jlslen, ol Hlert Z7HE & A S
T HHA = AR E Ao 2 B EHSTHMa et al., 2020). H]
HRt 3= o ol A = SZo)e} thARS 9] TelAo] g¢l
E3lou, o] g B AS F= 40t ol A et I 604 o)
ol A= FRIEA] g3ttt (Chang et al., 2023). o] 4 A5 4
B o} thAl A7 AR, Ao 2 FEo|et BelE
Rem], 1 P A A AP of wet thEA Yehd

% glek.

oJAbe] AR AT oA AIH) ERAR T SRR S e
ohe] T, chAHE Tt S Zo| o] BeKol 242 HaH g

44
t}H(Chang et al., 2023; Kim et al., 2022; Ma et al., 2020; Peila
etal., 2022; Ryu etal., 2015). 2 7|& AF7= Lut A
GRS 0 E S 2 E B Ao B
Spelgh A7} hR RO R, 504 o) of o
| RG] T2 $0AI7E] Apolop Suae] % T Zo]
= A 7 A= FEI weba 504 o4
o T et A7 e E B Rt AA 28R
T HAZE Ao} W ZEo|9 RS TS gl

Sl A A G2 AT (Korean Genome and Epide-
miology Study [KoGES])-2 gh=<lol| A &3t 7Hd 2 ghe] ¢
B9l Fustel 2E - gols AL Slek e 27
£ nheishaA Au e FPuAdTo) SUse 1E
E A} o]th(Korea National Institute of Health [KNIH],
2026a). KoGES At52+ 23 o2 A7} 4 Ag53of 33t
4B B8 AR L A7 502 T4} YrHKNIH,
2026a). ©] F A HALS] 7|0 AT E = FAaEA Rl Mt FE
%)2]91 Q4] 7155} 40~694] T B ThARe. 2 2001~2002
W 7akRALE Alsto] MR Aol 2H2AE S5t ek
(KNIH, 2026a). & Aol A= A4 83 £57ol 2agtAl
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Korean Genome and Epidemiology Study (KoGES)
Ansan and Ansung Study, sixth follow-up survey (N=5,906)

Excluded (n=2,731)

v

Reasons for exclusion:
* Men (n=2,731)

Women included (n=3,175)

Excluded (n=97)

v

Reasons for exclusion:
« BMI<185kg/m’ (n=46)
» Missing BMI data (n=51)

Women remaining after BMI exclusion (n=3,078)

Excluded (n=192)

»
|

Reasons for exclusion:
+ Missing data for sleep-related variables (n=20)
+ Missing data for other study variables (n=172)

Participants included in the final analysis (n=2,886)

BMI=Body mass index.

Figure 1. Flow diagram of participant selection.
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Table 1. Sleep Duration, Sleep Disorders, and Snoring according to Participants’ Sociodemographic and Health-related

Characteristics (N=2,886)
Sleep duration (per night) Sleep disorders Snoring
... Cate-
Characteristics . n (%) <6h 7~8h >9h Yes No Yes No
e 2 () 2 () 2 ()
n (%) n(%) n(%) n (%) n (%) n (%) n (%)
Total 1,758 (60.9) 1,063 (36.8) 65 (2.3) 1,263 (43.8) 1,623 (56.2) 1,898 (65.8) 988 (34.2)
Age (year) 50~59 1,249 (43.3) 811(64.9) 425(34.0) 13(1.0) 3495 449(359) 800(64.1) 8640  878(70.3) 371(29.7) 64.25
60~69  855(29.6) 511(59.8) 323(37.8) 21(25) (<.001) 374 (43.7) 481 (56.3) (<.001) 590 (69.0) 265 (31.0) (<.001)
70~79 715 (24.8) 399 (55.8) 290 (40.6) 26 (3.6) 393 (55.0) 322 (45.0) 404 (56.5) 311 (43.5)
>80 67(23) 37(552) 25(373) 5(7.5) 47(701)  20(29.9) 26 (38.8) 41(612)
Spouse Yes  2,231(77.3) 1,352 (60.6) 836 (37.5) 43(19) 586  928(41.6) 1,303 (584) 1876 1,500 (67.2) 731(32.8) 9.42
No 655(22.7) 406 (62.0) 277 (347) 22(34) (054) 335(51.1) 320(48.9) (<.001) 398 (60.8) 257 (39.2) (.002)
Occupation Yes 1,563 (54.2) 910 (58.2) 616 (39.4) 37 (2.4) 1042 676 (43.3) 887(56.7) 0.36 984 (63.0) 579 (37.0) 11.96
No  1323(458) 848(64.1) 447(338) 28(21) (005) 587 (444) 736(55.6) (546) 914 (69.1) 409 (30.9) (<.001)
Monthly income <200 1,603 (55.5) 919 (57.3) 632(39.4) 52(3.2) 29.93  829(51.7) 774(48.3) 92,66 979 (61.1) 624 (38.9) 35.27
(10,000 won) >200 1,283 (445) 839 (654) 431(33.6) 13(1.0) (<.001) 434(33.8) 849 (66.2) (<.001) 919 (71.6) 364 (28.4) (<.001)
Menopause Yes  2,744(95.1) 1, 674 (61.0) 1, 006 (67) 64(23) 211 1, 232 (44.9) 1,512 (55.1) 2919 1,794 (65.4) 950 (34.6) 3.71
No 142 (49)  84(59.2) 57(401) 1(07) (348)  31(21.8) 111(782) (<.001) 104 (732) 38(26.8) (.054)
Physical Yes  1,009(35.0) 629(62.3) 364(36.1) 16(1.6) 3.82 407 (403) 602(59.7) 740 693 (68.7) 316 (313) 5.86
activity No  1,877(65.0) 1,129 (60.1) 699 (37.2) 49 (2.6) (148) 856 (45.6) 1,021 (544) (007) 1,205 (64.2) 672 (35.8) (.015)
Current Yes 44(15) 34(773) 10(27) 000 -' 23(523) 21(47.7) 132 33(75.0) 11(25.0) 1.69
smoking No 2,842 (98.5) 1,724 (60.7) 1,053 (37.1) 65 (2.3) 1,240 (43.6) 1,602 (56.4) (.252) 1,865 (65.6) 977 (34.4) (193)
Current Yes 614 (21.3) 378(61.6) 226(368) 10(1.6) 140  259(422) 355(57.8) 079  434(70.7) 180(29.3) 838
drinking No  2272(78.7) 1,380 (60.7) 837 (36.8) 55(24) (496) 1,004 (44.2) 1,268 (55.8) (374) 1,464 (64.4) 808 (35.6) (.004)
Coffee or Yes 339 (117) 230(67.8) 102(30.1) 7(21) 7.83  113(333) 226(667) 1698 252 (743) 87(25.7) 1253
Caffeine No  2547(88.3) 1.528 (60.0) 961 (37.7) 58 (2.3) (.020) 1,150 (45.2) 1,397 (54.8) (<.001) 1,646 (64.6) 901 (35.4) (< .001)
Insomnia Yes 419 (145) 357(85.2) 61(14.6) 1(0.2) 12232 381(90.9) 38(9.1) 44310 259 (61.8) 160 (38.2) 3.40
No 2467 (855) 1,401 (56.8) 1,002 (40.6) 64 (2.6) (<.001) 882 (35.8) 1,585 (64.2) (<.001) 1,639 (66.4) 828 (33.6) (.065)
Self-reported  Good 1,632 (565) 955 (585) 641(39.3) 36(22) 9.67  575(35.2) 1,057 (64.8) 111.05 1,083 (66.4) 549 (33.6) 0.59
healthstatus ~ Bad 1,254 (435) 803 (64.0) 422(337) 29(23) (008) 688 (549) 566 (45.1) (<.001) 815 (65.0) 439 (35.0) (.443)
History of Yes 132 (4.6) 71(53.8) 55(41.7) 6(45) 526 56 (424) 76(57.6) 0.10 89 (67.4) 43(32.6) 0.17
disease* No 2,754 (95.4) 1,687 (61.3) 1,008 (36.6) 59 (2.1) (.072) 1,207 (43.8) 1,547 (56.2) (.751) 1,809 (65.7) 945 (34.3) (.681)

TThe X statistic was not reported for the association between current smoking status and sleep duration because one cell had an expected frequency of less than 1.
History of disease was classified as "Yes" if the participant had been diagnosed with at least one of the following conditions: myocardial infarction, thyroid
disease, congestive heart failure, coronary artery disease, kidney disease, cerebrovascular disease, or cancer, and as "No" if the participant had not been diagnosed
with any of these conditions, based on a previous study (Kim & Yang, 2023).

p=.015), @A 5 o (x*=8.38, p=.004), A7 EL7}Hel =2
HH(P=1253,p<.001)o) wjet BA A o2 goJgtzfo|E . A7to] 7] 7:;“% =
%t A| A Th(p=.090).

o A A R o2 A7t 2HTHF S
FoLt, ko] Apol= FAH 2 {943

Y

ol

P'L

N

O

rlo

HI A

2. Xt Al B0l WE Y +HAZES xfo] 3. Cf

By
qrRte] AR EAYT o]o] mhE SrAIZke] Aol Tk
7} Zrh(Table 2). thA} 2,886 9] 614 % 2H AH BRG] oAkRle] AR ERRT} Suige) 2 mZolo] B4 S 3
H]-&-2 MHNWZ9] 22 39.2%(1,131%8), MANWZ 169%  91517] 98l 2A|AE) 3] 7548 2385} rh(Table 3). Model

(487'9), MHOZ 15.9%(460), MAOTL 28.0%(808%) &2 3t 1& T BASA| ¢S wio|u], Model 2= 2 H 7 o]
A= ek SAAZES] B> MANWZ(6.38+£1.40), MAO B0l M= A, uio-xt -7, € Fadd, w7, AA14 &
7(6.33+1.38), MHNW-Z(6.27+1.29), MHO—TL(6.24i1.27) % Au Bl ol A, BHE 98 =uH A3 A S
02 FEgirh AH BRG] T2 SUAGL S BASG T, o] BAINE A, oAl 95, 2 95

o
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Table 2. Sleep Duration according to the Body Size Phenotypes (N=2,886)
MHNW MANW MHO MAO
Division X H)T P
n(%)orM*SD n(%)orM*SD n(%)orMESD  n(%)or M£SD
Sleep duration (hour) 1,131 (39.2) 487 (16.9) 460 (15.9) 808 (28.0) 6.49 .090
6.27+1.29 6.38+1.40 6.24+1.27 6.3311.38

T Kruskal-Wallis test (df=3); M=Mean; MHNW=Metabolically healthy normal weight; MANW=Metabolically abnormal but normal weight;
MHO=Metabolically healthy obesity; MAO=Metabolically abnormal obesity; SD=Standard deviation.

Table 3. Associations of Body Size Phenotypes with Sleep Disorders and Snoring (N=2,886)
Sleep disorder Snoring
Variables Categories Yes Yes
OR (p) 95% CI OR (p) 95% CI
Model 1 MHNW (ref.)
MANW 1.71 (<.001) 1.38~2.12 0.80 (.038) 0.64~0.99
MHO 0.92 (.487) 0.74~1.15 1.89 (<.001) 1.48~2.41
MAO 1.28 (.008) 1.07~1.53 1.67 (<.001) 1.38~2.03
Model 2 MHNW (ref.)
MANW 1.38 (.009) 1.08~1.77 1.01 (.949) 0.80~1.27
MHO 0.94 (.636) 0.73~1.21 1.85 (<.001) 1.45~2.37
MAO 1.12 (.286) 0.91~1.38 1.96 (<.001) 1.60~2.41

Model 1: Unadjusted model; Model 2: Adjusted model. For sleep disorder, adjusted for age, spouse, monthly income, menopause, physical
activity, coffee or caffeine, insomnia, and self-reported health status; for snoring, adjusted for age, spouse, occupation, monthly income,
physical activity, current drinking, and coffee or caffeine.

CI=Confidence interval; MHNW=Metabolically healthy normal weight; MANW=Metabolically abnormal but normal weight;
MHO=Metabolically healthy obesity; MAO=Metabolically abnormal obesity; OR=0dds ratio; ref.=Reference.

4 g, AR EF A S 2 A E= A A A T A% FAl S83 a0, 21 FAl= ohdRt
£ A5 AAA - BAA A% Ao I Hok(Irwin, 2015). 22 A1)

H b
S o Ao 4] Model 19] 2%, MHNW1} H|wa}  #3FP 0
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