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Abstract

Background: To investigate the associations and potential mechanisms linking the natural log-
transformed derived neutrophil-to-lymphocyte ratio (In dNLR) and weight-adjusted waist index
(WWI) with sarcopenic obesity (SO). Methods: Based on data from the National Health and Nutrition
Examination Survey (NHANES) 1999~2006 and 2010~2018, a total of 24,264 adults were included.
Multivariable logistic regression was performed to examine the independent associations of
weight-adjusted waist index (WWI) and natural log-transformed derived neutrophil-to-lymphocyte
ratio (In dNLR) with sarcopenic obesity (SO). Restricted cubic spline analysis was used to evaluate
dose-response relationships, while interaction and mediation analyses were conducted to explore
synergistic effects and potential pathways. Results: A total of 1020 participants with SO were
identified. Both WWI and In dNLR levels were significantly higher in individuals with SO than in
those without (both (P < 0.001)). After full adjustment for confounders, WWI and In dNLR remained
independent risk factors for SO. Restricted cubic spline analysis revealed nonlinear threshold
effects of both indicators on SO risk. Additive interaction analysis demonstrated a significant
synergistic effect between In dNLR and WWI (RERI = 6.84, 95% CI: 2.31~11.37; AP = 0.26, 95% CI:
0.15~0.38; SI = 1.38,95% CI: 1.17~1.63; all (P < 0.001)), with the highest risk observed in the group
with both indicators at high levels (OR = 25.85, 95% CI: 15.35~43.54, (P < 0.001)). Mediation
analysis showed that WWI partially mediated the association between In dNLR and SO. Conclusion:
Elevated In dNLR and WWI are independently associated with increased risk of sarcopenic obesity,
with a significant synergistic effect between them. Furthermore, WWI partially mediates the
association between In dNLR and SO.
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DA 2B DR LB N B LT8R A RE A S R T O AL, RO R R K
BEETE, MOE L WrbRiE CAE E PRI I E[1] 2], FE CHARLS $dfE or 60 2 & LA L
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TR, AT S LA 4 B OREACT S e ka2, AR P ARBHMESOR - O IS o R LR Gk
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PR R B B TR ORI SRR B T R R L PP A P8 b, B BE S M S5 A, BB SN v Sk Y
JE T FRIAFOT HERRRRE[10]0 S AR GERI PR B AR KRB LE, WWI AR DAt P A IR AR S AR U 7 T
FAMEROUS . AR AR SO R 3 A B SRR, 38 ) il BTy B8 A AR 5 S LA R B AR S
LRI TN RERRAT, I LA ZER[ 1]

FI R N AT T 2 B8 AR B — 4555 55 LA Bl D P JE R R SR IR 0T 5 X ROE A 55 R A AT BER 5 R0
PR T R I AE I B ORI O SR = o FET 0k, A ORI T SG B [ A e 578 7R AR iz B REA
B8, BAESAT In ANLR 5 WWI FEJLANERA PEEE A 5 DRTR ST LERL D9 IRl P L £ S S
A RVl AT TR ARG 2250, AT R AR

2. MR EA*
2.1. FAAE

AT 5B SRR T 55 [ [ 5K gk 5 75 97 46 7 1 7 (National Health and Nutrition Examination Survey,
NHANES), 2 13 [ [ 5 A48 b ehot (NCHS) R FHAAAT 1 4 [ MR T 1 A 25 51 o %08 28 B 7R VP15
R RS E IR0, KRR Z 0 By SR AE s h, DURBEREA R 2 EAR . WA SR
PAPAE N — N E AT R 5 & AT, A W SR 738 © 3R 13 NCHS 8 HL i A2 i 2 (ki . AH KR I
SEYH N Ko 43 b6 FE 3 i B 7 3 (http://www.cde.gov/nchs/nhanes/) ] A Ak 23 T

ARFREET 1999 4EZE 2006 £EF1 2010 4EZ 2018 4F NHANES Hdi 12 12 845 (2007~2009 4 />
12 Wb JUL D) 9 2> 12 JES e O 580 ) )\ AN SR 0T 4E ) NHANES A, KA B & it . AW RMEH T
1999~2006 “EA1 2010~2018 4FE[¥) NHANES 45, HEBR 7R/ T 20 . SR UL 11 R 2 W 5
b R R AE S bR BT 75 1) B v R R RN AR B L R 9 A S FE A BT TR 14 4 i T R s % E AR
(HDL-C)%i#li, HagiN 24,264 42 5% (K 1).

Paticipants fromNHANES(1999-
2006, 2010-2018)N=80630

4’| Age <20 years old:N=33621

Remanining Paticipants:N=47009

\

Lack of ALM and FM date:N=16605
Lack of weight date: N=116
Lack of height date: N=607
Lack of waistline date: N=86

\

Remanining Paticipants:N=29595

Lack of HDL-C date:N=1587
Lack of CBC date: N=3744

\

Remanining Paticipants:N=24264

Figure 1. Flow chart of participant inclusion and exclusion
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2.2. AR ERBRF Y E X

FR 4 2022 WM PR & 77 54X % 2 (European Society for Clinical Nutrition and Metabolism, ESPEN)
1K AE FBEAJE 5T 2 2= (Buropean Association for the Study of Obesity, EASO) & R [FFLiR, ASH 78 K A iZ 3R
AR LRI 1 N2 T B (2] BART E, BT XEE X 2 it (Dual-energy X-ray absorptiom-
etry, DXA) I & 1 & 44 i o0 B, DA VY B 8 LT & 5 44 =5 1Y) LE { (Appendicular Lean Mass/Weight,
ALM/W)PHE LA &, ARALA R E SO ALM/W BPE <0.257. &t <0.194[12]. IR, SRAMARRE E 5
EU(Fat Mass Percentage, FM%) VP IEHEIRZS, K@ Ia 7 o & 5 25 b e SCA B >25%. &tk >32%[13],
[ 6 A2 E R PR AN 1 R AR 4 12 W7 R JUL PRI 1 A

23. BiEMEFHEXIENR

R, EE. S5 SRR EIRE(Body Mass Index, BMI) &4 & 22 A0 545 b7 1] N NHANES 45 4
Hh B HRS . BB EE(Waist-to-Height Ratio, WHtR) & FIE 5 & = i LU, HEER S m R R T30, BRI
WL A0S S AE G HE R KT, B IR 5 o 22 5 S U AR VP A I 22 141 BRI FE F5 £ (Body Roundness In-
dex, BR)ZE: T IEF 5 & w5 ACREPEflfa e, 7T BREAE S LR g 20 A e H O PERRERR [ 15]. SR TEA
f6%0(A Body Shape Index, ABSDA5 & HEFE . /R E . &= E SHebs, H TR ARNE A HE R, 54K
W R B VAR [ 16]. 44 5 TR 4 B2 [l 45 %k (Weight-Adjusted Waist Index, WWI)45 & B . KA. &5
G febs, F TIPSR A 00 W R, SRR RS B IAHDE[10] [17]. BAR N EARTE AR

_ JEfH(em)
WHIR =)

2.4. RIEMXIEIF

AT Je (40 I 9ERE T b 23 Bt i 40 B B bR A 2 A ROE TR BOP 2K

AT SR I FERETR AR EEE: 401120 (White Blood Cell Count, WBC). H k741 i i1 (Neutrophil
Count, NEUT). k240 ffi 1% (Lymphocyte Count, LYMPH). H.AZ4H i+ %{(Monocyte Count, MONO) A A
15 2% 5 i 2R (A REL[E] B% (High-Density Lipoprotein Cholesterol, HDL-C). iR ¥ FR¥8 A G A & MAG I H , H
2 [ B A0 5 A A S AR AR 23 BT G 5E .

A JORE TR B T B0l 40 A 1 H AN (8) HDL-C THEAFH, 15 78 58 4 T kb S AL 1) B 88 98 R ~F- 47
R R AAIE RAETE H(Systemic Immune-Inflammation Index, SIT): HH ML/ HFHk 20 i A bk B2 40
JL U R T 8, S R AR T B A0E 5 H 9% 2 TR R AH ELATE FH (18] 2 B 50 [ B 45 & 5 4 (A ggregate Index
of Systemic Inflammation, AISI): 7£ SIT ZEAili B 5] NSFAZGHMI, LRGPPl 26 M )% FlIE B e RGN
AR GRERZS[19]0 H PR 40 i 5 w5 % 5 1 2 1 HE ] B LU A (Neutrophil-to-HDL-C Ratio, NHR):  fs Bt 44
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BN A T 1 2 5E 5 HDL-C $L4 B8 1 2 A [P [20].  E A% 20 B 5 vy % B i 2 1 AELI 1 LG A (Monocy te-
to-HDL-C Ratio, MHR): 45 HA% 40102 21 F 5 HDL-C 4 R AHT A TRe, VAL RAE - Hrae L)
HIRAT[21]. 0k A0 AE 5 =25 B i £ A IH [ % L 4B (Lymphocyte-to-HDL-C Ratio, LHR): &40k B 40 A i) f
PR DIRE S HDL-C BIORIFAER, A% — AR AOREIRAS[22] . MRz 40 i 5 9k B2 40 g LU {5 (Neutrophil -
to-Lymphocyte Ratio, NLR): P4l 98 i o N 5 G i W %8 2 0]~ (1) 28 B FR AR [ 23] AT AR A PR 20 i S5 ik 2
21 il 8 (Derived Neutrophil-to-Lymphocyte Ratio, ANLR): 3% T~ JUIL 5 MU ACHE , @i Ao 20 et 55
DA 4B v E0 S A PR e i v E e 2 SR R B RORERR AR, 25 JE A EE Hh B = B A Uk L 4 T

dNLR A[fERZ M NLR WIFTAEBMRIER, SRBHUARI 4 5 RAEIR[24]-[27]. BRZ 4005 ik 20 A LU A8
(Monocyte-to-Lymphocyte Ratio, MLR): [ Bt SLAZ 40 B /1 5 (1) 98 R 55 bk 40 i e 2 2 18] ) B 25 P47 [ 28]

Fep I P 5 B 41 O RS 90k B2 401 B LU 4B ((Neutrophil + Monocyte)-to-Lymphocyte Ratio, NMLR): %4
rh R SR AN AR AE M AR 26 B, 5 IR A AR 1 3 S S J B AR LA 290 A P B BRAR Al T
oo rbERIEM TR R AT ALY 10°/L, EE R A AL mg/dL. HARTE

HARIT
oy - PRI < /IR 2
WK 4H 5
sy = LRI PR D L M 2
W
VR — _ PEERIAN T
T A P M 1 PR [
MHR = TAZAN T
o R AR I
LHR - RE AT
185 25 B 1 LT
R bR i
A T - TR T
_ AT
ST EPTERE
R An A

25. thETE

NP HTR A R B e 5 SRR, ASHIE 7E T BR A SCHR S I PR SE e, IR EN AT e S LA RE R A2 R J
FHORI A Sedh AT 2 R A . TN NIDELAR RS, R BRI (5 /). FikEEFE T &
ML FEREEF R AN SETEEEE A HARRR). PR SASEE R . SR L PIR <
1.50. 1.50<PIR<3.50. PIR>3.50). ZHELEEGEHLLT. @ LRSS @b, BEIREGCE
1) PR G2/ BERICR/G) s MR (R /G). #7288 E X2 NHANES Friff: WORRAS & X
AR 100 3¢ POPIRA € SO & —F AN 12 K BEPRI I & LU R AE— &1 RIH
S MIBTAE AR (RS RS SR =R A AL E N >6.5%. FEME >7.0
mmol/L. FENLMAE >11.1 mmol/L. #&J5 2 /N MLFE >11.1 mmol/L Z—; & ML & LA N AFE—2%AF: T
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Pjeda & > 140 mmHg 50EF 7K > 90 mmHg. 54 HT IEAE IR A B R 254 .
2.6. Git5HR

TEARWETEH, BATHE T WU VERE B 2 R R UL A el 1 R M R 3 R SR 2R AR A . 3B R DA
¥IH + brifEiR(Standard Error, SE)& RN, 1M 7 248 & DAAIEL(E 4 L) 2. 2RI ILLRRHE I LA, i
SRAR R T Z S HT(ANOVA), 3R E R 2 % . R NHANES 7 4rferE, AWFRHERE T REEN
HEER T, GRGMFERLE . 432 (strata) F1 SR 25 (PSU, primary sampling units). AT 20 TR 6B LE TR 24
AT T REE, NSEIRATMER T SRR B 1 R E AT R R 2. AR, M
Al FhgR. HEAY 3. FERLHY 2 BRA b — DU EE TASWIRGL. SCHGRERE . WOBERAL . STNAREL. R
W R PRI S i . @I 2 R Logistic [F[UH 34T In ANLR. WWI 55 LRIk P IR PR ST 5 BB R
FH BRI ST T5 FE 2 (RCS) IR B ARG R S BRME s 8 A N2 B4 B3 e 99 & P R 2808 ;s FIF Bootstrap
EREES WWI T AER . FrE gt 34 A R AR B SE THR AR e . WU P A <0.05 A H
Bt .

3. &%
3.1. AR AERIGFE

AR FEIAT 24,264 B2 5%, WIRAREAPEIEREEE 1020 61(4.20%), JENLRIRCD AR R 23,244 i,
SIaH M, WA B R AR ES B K (68.5 % vs. 49.0 %), T 5 ELTH =5(64.3% vs. 49.5%), AEPHIE
T A N(52.8% vs. 39.9%) I 58 75 BF 85 52 [F A (33.1% vs. 20.0%) EL BB . LA P BE B2 20 /K1 5
R(EH LA 26.3% vs. 14.7%), 5 HLIBE S(PIR < 1.5 15 40.6% vs. 32.8%), =il (54.4% vs. 28.7%)-
B PRI (28.6% vs. 10.1%) S HMRZE(51.3% vs. 44.0%) 3 B TFm, Ol REBAR(64.9% vs. 72.7%) (4 1).

Table 1. Baseline characteristics of participants

® 1. SE5EELRHE

el Bt AL AT P JUL PR ek 14 AR P
n=24,264 n=23,244 n = 1020 P
PR, n(%) <0.001
% 12,172 (50.2) 11,516 (49.5) 656 (64.3)
& 12,092 (49.8) 11,728 (50.5) 364 (35.7)
E#E (mean, + SD) 50.0 (35.0, 84.0) 49.0 (34.0, 83.0) 68.5 (53.0, 124.0) <0.001
R, n(%) <0.001
EPEIEEEA 4998 (20.6) 4660 (20) 338 (33.1)
HAhPaYEF 1649 (6.8) 1610 (6.9) 39 (3.8)
T EEN 9813 (40.4) 9274 (39.9) 539 (52.8)
T HEAN 5301 (21.8) 5236 (22.5) 65 (6.4)
Hopth 2503 (10.3) 2464 (10.6) 39 (3.8)
HFRE, n(%) <0.001
mH LT 3677 (15.2) 3409 (14.7) 268 (26.3)
SR AEE =] 3679 (15.2) 3495 (15) 184 (18)
Lk 14,375 (59.2) 13,906 (59.8) 469 (46)
HAth 2533 (10.4) 2434 (10.5) 99 (9.7)
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SRR, n(%)

IR, n(%)

L, n(%)

PEIRI, 1n(%)

o fo

iy

11,174 (46.1)
13,090 (53.9)

8044 (33.2)
9102 (37.5)
7118 (29.3)

7093 (29.8)
16,711 (70.2)

2644 (10.9)
21,619 (89.1)

9636 (44.3)
12,111 (55.7)

14,857 (72.4)
5674 (27.6)

10,650 (45.8)
12,594 (54.2)

7630 (32.8)
8703 (37.4)
6911 (29.7)

6552 (28.7)
16,257 (71.3)

2352 (10.1)
20,891 (89.9)

9163 (44)
11,662 (56)

14,287 (72.7)
5366 (27.3)

524 (51.4)
496 (48.6)

414 (40.6)
399 (39.1)
207 (20.3)

541 (54.4)
454 (45.6)

292 (28.6)
728 (71.4)

473 (51.3)
449 (48.7)

570 (64.9)
308 (35.1)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Mean =+ SD for continuous variables, P calculated by t-test; % for categorical variables, and P calculated by Chi-square test; n,

the number.

KIS 58 NIRRT (R 2), WU PENE LA PR JBEREEL . JB2FEl. BMIL BRI,

ABSI J WWI /K- E 4 25 B v (P 25<0.001) 0 o, LD/ P IR F) 1 B L S (W WD) N 11,9+ 0.6,
B T AR A PENE AL 10.8 £ 0.8, $2om WL P IE R hoCo P I R P2 T O SR HA[30]

Table 2. Baseline anthropometric characteristics of participants

* 2. 25FEANENEFELNFE

Mt RSP aR D P JE FhE LBl 1 A

n=24,264 n=23,244 n = 1020 P
{4 (kg, mean, £SD) 78.7+21.4 77.9+£20.7 97.3+27.6 <0.001
[ ] ¥ (mean, £SD) 0.6+0.1 0.6+0.1 0.7+0.1 <0.001
JE [l (cm, mean, £SD) 95.5+16.7 94.6 +16.1 115.8+18.0 <0.001
BMI (kg/m?, mean, +SD) 28.1+6.7 27.8+6.5 352+7.8 <0.001
BRI (mean, £SD) 50422 49+2.1 8.1+25 <0.001
ABSI (mean, +SD) 0.1+0.0 0.1+0.0 0.1+0.0 <0.001
WWI (mean, £SD) 10.8+0.8 10.8+0.8 11.9+0.6 <0.001

Mean = SD for continuous variables, P calculated by t-test; Body Mass Index, BMI, EfAiE$E4; Waist-to-Height
Ratio, WHIR, J#[Lt; Body Roundness Index, BRI, S1&[EE4E%L; A Body Shape Index, ABSI, SR E:

Weight-Adjusted Waist Index, WWI, {48 {8 5 B H5 4.
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KIS 53 R S RETR AR B R ARFIE (R 3), WL/ M R PP 2 IR B D 5% HE AR 28 RS Er At i 2
HRL A TR 4 B % RAEFR H(SIDIY 2 T, % B IR B I (HDL-C)/K T 2 3 FRAIK . BT R 9E
FETEAR A RS AT, 0B E SR B fd F 2 RS YRR s . b, ATAE P R g i S b
211 B A AR (In ANLR)FE LA k20 1k A Bk 2 5525 v T AL A M R AR AL . bk, At R E R &
f&¥5(In AISI. In NHR. In MHR. InLHR. In MLR. In NMLR)7E 48] 7R S A0 F#a %, JLREZRDLAR
D PERE R R AT RGUPE RIEIRAS[31].

Table 3. Baseline inflammatory characteristics of participants

3. 25 EIERXRIERELHHE

5 pERa AW PR UL R P B

n = 24264 n=23244 n=1020 P
20 1+ $0(10%/L, mean, £SD) 72423 72423 8.1+23 <0.001
R %(10°/L, mean, £SD) 22+1.1 22+1.1 23+1.0 0.333
FRZ M #(10%/L, mean, £SD) 0.6+0.2 0.6+0.2 0.6+0.2 <0.001
FR R4 i T %5(10%/L, mean, £SD) 42+1.7 42+1.7 50+1.8 <0.001
HDL-C (mg/dL, mean, £SD) 525+15.3 527+154 48.6+13.9 <0.001
SII (mean, +SD) 543.5+341.9 538.0 +335.3 669.7 + 449.8 <0.001
In AISI (mean, £SD) 55+0.7 55+0.7 58+06 <0.001
In NHR (mean, +SD) —-2.5(-2.9,-2.2) 2.6 (—2.9,-2.2) —2.3 (2.6, -2.0) <0.001
In MHR (mean, £SD) —4.6 (—4.9,-4.2) —4.6 (—4.9,-4.2) —4.4 (-4.7,—4.1) <0.001
In LHR (mean, £SD) -3.2(-3.5,-2.9) -3.2(-3.5,-2.9) —3.1(-3.4,-2.8) <0.001
In dNLR (mean, £SD) —0.2 (—0.2,-0.1) —0.2 (-0.2,-0.1) -0.2 (-0.2,—0.1) <0.001
In MLR (mean, +SD) -1.4(-1.6,-1.2) ~1.4(-1.6,-1.2) -1.3 (-1.6,-1.0) <0.001
In NMLR (mean, +SD) 0.8+ 0.4 0.7 +0.4 0.9+0.4 <0.001

Mean + SD for continuous variables, P calculated by t-test; Systemic Immune-Inflammation Index, SII; Aggregate Index of
Systemic Inflammation, AISI; Neutrophil-to-HDL-C-C Ratio, NHR; Monocyte-to-HDL-C Ratio, MHR; Lymphocyte-to-
HDL-C-C Ratio, LHR; Neutrophil-to-Lymphocyte Ratio, NLR; derived Neutrophil-to-Lymphocyte Ratio, ANLR; Monocyte-
to-Lymphocyte Ratio, MLR (Neutrophil + Monocyte)-to-Lymphocyte Ratio, NMLR.

3.2. NMEMEFERIIERIFSHRIR AR KRR Logistic [EY3 5347

KH Logistic [ V553 H7 PFAk 25 AN & 48 br -5 WL PERE R DGR, 23 TR S o TR R A Y (A Y
1) N MZERFAE (R 2) ot — D A 2 205 5 A5 U7 AR R (B2 3) . B TARvE AL A4 2L 5 2 (ABSI)
FHE B LU ) S A HE YO R AR /S, BN N BB RY 2 330 OR [H A FAIG EA A M AL 5 K. ik, &
B 001X N2 S 34T Z-score FRUEMLALHE, i OR {HFR R 1Z bR &E 3G M1 — M Ar i 22 B JUL PR 930 1 R )
BB FARIEPR(U WWIL BMI 55) K 46 50 BA BfIlG R = 3, K R G E AT i s & geit
ZEREIR, NI E TR AR S AR A 38 5 LA R D PR AR B M S5 (P < 0.001) (5 4). oAb, (AR iR
BRI 45 B0 (W W) P 355 7 B B A % HE 7 A TR AR o, WWT BE38 — A BT, LA IR 0 1 B e JXURG: 388 o 4,27
f5(OR = 5.27, 95%Cl: 4.82~5.77); 75 ABIRRR R EHEE 3), HP KRB+ = 7KF(OR = 5.81,
95%CI: 5.14~6.56). FHAMFEFR U0 KR F5 EU(BRI) . FruEAb R A $5 $(ABST) 15 LR ek 2D 14 AE Bkl <7
IEARSS, (HANGREHET WWI. iR gE SRR, WWI 2 R0 LA P B R 0 5 R A 2 e
LS I ) A A T I v o P S R A 125 ) SRR ARRAE
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Table 4. Logistic regression analysis of anthropometric indices for sarcopenic obesity

7= 4. Logistic BIYASI AT NN 8 FHa 4753 AL AR 1 AR B B0 S

. AL 1 AL 2 3

e OR  95%CI P OR 95%ClI P OR  95%CI P
e 103 1.03~1.04 <0001 104  1.04~1.04 <0001 104 1.04~1.05 <0.001
i 107 1.07~1.07  <0.001 108  1.07~1.08  <0.001  1.08  1.08~1.09  <0.001
BMI 113 1I12~114 <0001 116  L15~1.17  <0.001 116  1.15~1.18  <0.001
BRI 158  1.54~1.61  <0.001 173  1.68~1.78  <0.001 172  1.66~1.78  <0.001
WWI 527 482~577 <0001  7.04  633~782 <0001 581  514~656 <0.001

Z-ABSI 243 2.27~2.59 <0.001 2.25 2.1~2.41 <0.001 1.83 1.69~1.99  <0.001
Z-JE L 329  3.09~3.50 <0.001 4.17 3.87~4.49 <0.001 4.23 3.87~4.62  <0.001

B 1 ORIARE, B 2. SRRE. PR FRR. B 3. SRRE. PEHI. MR, SIREEL MORIRE. SRS, #E
AP RRES . LR BE IR .

K H Logistic [FIEBALZ D BRI E, P AL SOREFR bR 5 WL PR PRI FE IR SCHR (R 5). 45
R, TERVEEBRICEEAY 1), RN 2R IE (R 2) J it — DAL S 2 5 5 ARG 77 NR R (A 3) /5,
KZHIRESRFR Y 5 WL P IR PP S 25 A 9 (P < 0.05) 0 2o rbr, A5 bk 41 i 5 98k B 40 A LR AF (In ANILR)
(RN B A S FEFE /P RBERREAL 3 71, In ANLR BRI hn—AN 07, UL PRI P i XU 486 25.4 1%
(OR = 26.4, 95%CI: 7.67~90.93), F&/riZdabn 5 LA VE L FEAFEAR BRRIG . HoA B2 & RIEFEFR AN In
AISI. In NHR. In MHR. In MLR. In NMLR 7FfE 78 75 1 5 J5 OR4F 2 2 IERIBR(OR) M T 1.44 £ 1.93 2
), 1M In LHR 7EREAY 3 rfk e 4532208 (P = 0.212), R EBEm e 2R e KR . LR %
W], LA In ANLR AR AT ST R b2 VR UL AT g/ R 1 U igbs .40

Table 5. Logistic regression analysis of inflammatory indicators on sarcopenic obesity

3 5. Logistic BIYA T REREFEARXT AL PR 14 AR B EY R2 0

5 A 1R 2 R 3
) \E

OR 95%ClI P OR 95%ClI P OR 95%ClI P
Skl 113 Lll~L16  <0.001 1.1  1.08~1.14 <0.001 108  1.06~1.11  <0.001

IR ES 40 T2 1.02  0.98~1.06  0.341 1.03  0.99~1.07 0.149 1.0l  0.96~1.06  0.601
FAAZ AN T2 3.80 295-5.14 <0.001 2.86 2.15~3.81 <0.001 237 1.71~3.28  <0.001
RN E 1.4 1.2~128  <0.001 121  1.18~1.25 <0.001 1.19  1.15~1.23  <0.001

L 0.98 0.98~0.99  <0.001 0.99  0.98~0.99 <0.001 1.00 0.99~1 0.088
HDL-C

SII 1.00 1.00~1.00  <0.001  1.00 1.00~1.00  <0.001  1.00 1.00~1.00  <0.001

In AISI 2.05 1.87~2.26  <0.001  1.83 1.66~2.02  <0.001 1.69 1.52~1.89  <0.001

In NHR 2.79 2.45~3.17  <0.001 23 2.00~2.63  <0.001 193 1.65~2.25  <0.001

In MHR 231 2.01~2.64  <0.001 1.83 1.58~2.12  <0.001  1.48 1.25~1.75  <0.001

In LHR 1.45 1.27~1.66  <0.001 1.3 1.13~1.5 <0.001 1.1 0.95~1.28 0.212

In dNLR 246  9.14~66.18 <0.001 22.69 7.88~6529 <0.001 264 7.67~90.93 <0.001

In MLR 2.03 1.72~2.39  <0.001  1.58 1.33~1.88  <0.001 1.44 1.19~1.75  <0.001

In NMLR 2.49 2.16~2.86  <0.001  2.06 1.77~2.39  <0.001  1.87 1.58~2.22  <0.001

B 1. RIAHE. B 2. SERE. PR AR, BB 3. RS, MR M. ZTREEL OBRE. SIIRES. #E
KL AR . L R -
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3.3. WWI & In dNLR S5HEAE L EREBE RS RIFIE - REXADHT

FVEAE WWI 5 In ANLR 5L HERERER) CER, K Pifabats =670 2H(Q1. Q2. Q3), L&A
4 Q1 NZM, KH Logistic FITZ S BB E . 45 RERGE 6), MERPFPBEBREA 1), HEAD
SRR (A 2) Jott— 0 B a2k 5 AR 7 U Z (B8 3) 5, WWI 5 In ANLR 355 LA/ 14 R
A 2 525 IEA OGP < 0.001). 7E78 /0 A ORERL 3 o, Bl WWI 2Tk, LR8P A ke XU 2 7
I Q2: (OR = 5.53, 95%CI: 3.02~10.12); Q3: (OR = 42.4, 95%CI: 23.8~75.58); In ANLR 7R IS4
Q2: (OR = 1.41, 95%CI: 1.16~1.70); Q3: (OR = 1.75, 95%CI: 5.45~2.11). iAKW, WWI 5 In INLR
FHEts R LA PR AR R S R 3, HAPERIR - RN KGR

Table 6. Logistic regression analysis of WWI and In dNLR for sarcopenic obesity
%2 6. WWI 5 In dNLR XFALPIR /D M BEBESZNAY Logistic BYA5T 47

o B 1 i 2 B 3
S OR 95%C1 P OR 95%CI P OR 95%CI P
WWI
Q1 (7.72~10.46) Ref Ref - Ref Ref - Ref Ref

Q2 (10.46~11.17)  9.12  5.14~16.19 <0.001 8.44  4.75~15.00  <0.001 5.53  3.02~10.12 <0.001
Q3 (11.17~15.51) 76.79 44.37~132.9 <0.001 78.34 45.20~135.81 <0.001 42.41 23.8~75.58 <0.001
p trend <0.001 <0.001 <0.001
IndNLR
Q1 (-1.21~-0.20)  Ref Ref - Ref Ref - Ref Ref
Q2 (-0.20~-0.15) 1.41 1.19~1.66  <0.001 1.33 1.13~1.58 0.001 1.41 1.16~1.70  <0.001
Q3 (-0.13~-0.01) 1.62 1.38~1.91 <0.001 1.61 1.36~1.9 <0.001 1.75 1.45~2.11  <0.001

p trend <0.001 <0.001 <0.001
B 1 ORIARE, B 2. SRRE. PR RRR. BEY 3. SRRE. PEHL. MR, SIRFEEL MORIRE. SIRE. #E
AL POERES . SR BRI

3.4.In ANLR & WWI 50 B3R 20 14 BEBE XUBE B JE LR 1 R R4

PBRAIE ST R AT d R R (5] 2), fEVEERIAY 3 VR8RS, In ANLR 5 LAk P R FRE 1 A 2E
JRBS: 2 TE) 471 12 2 AT AE 2814 5 B (P for nonlinearity = 0.004). Ff# In ANLR /KFFHE, WLRIE > AR FE R
R A B N e PR S, P56 T IndNLR =—0.1752 4&b,  $&7 48 b5 xd WL 20 14 A
R F TR0 LA R 2K

PRI VESL T RS T A R R (18] 3), FEESR R G, A E I 4 5 (W WD) S5 LA ko2 JIES R P
KA A 2 T AFAE 2 3 A AR SCIBE(P for nonlinearity = 0.001). BEE WWI K FTFiEr,  WLAIJR /D 1 e
()R AUR: 2 S g2 B Ja PRl = i Es, P s T WWI = 10.86 &b, $&7x 138 Aroxd WL A sl 14 AR FbE
R TR0 HAT R K

3.5. WWI 5 In dNLR A3 L 1 BRBE RS B0 32 E4E R 0 #h

A FE AR ) M 577 2% o W i i B O A, % WWI AT In dNLR 205l R 2 Ay sl 2, BAPRT —
LA D MR R BEAEH . TE2 R ROIEBR (A 3)h (% 7), 5 WWI K H. In ANLR AL,
WWI & H In dNLR 520 A2 LR D P B JRE (9 JRURS: ¥2 35 T 1(OR = 25.85, 95%CI: 15.35~43.54); #¢ AR
M HrE7R, RERI A 6.84 (95%CI: 2.31~11.37). AP A 0.26 (95%CI: 0.15~0.38). SI A 1.38 (95%CI:

DOI: 10.12677/acm.2026.1631146 3414 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1631146

SREHE, AR

1.17~1.63), #75x WWI 5 In dNLR X JJLPA o2 P IR B A7 8 25 R0 AE I AR N AZ AR P, — 35 RIS T v i T
b B 0 A AL o

10.0 P for overall: <0.001

P for non-linearity: 0.024

5.0

2.0

OR (95%)

Ref. point=/£0.1752
D

0.5

02+

0.1

T T T T T T T
-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0

IndNLR

Figure 2. Restricted cubic spline analysis of the association between In dNLR and the risk of sarcopenic obesity

E 2. PR&NEIZ S In INLR S5EANPUR D 14 REBERE < &R

10.0 P for overall: <0.001 |
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'
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:
\
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Figure 3. Restricted cubic spline analysis of the association between WWI and the risk of sarcopenic obesity
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Table 7. Interaction analysis between WWI and In dNLR on the risk of sarcopenic obesity

%= 7. WWI 5 In dNLR 3FALARL D M BRBE S 8932 BE1ER 94

iR 1 i) iR 3
WWI  In dNLR
95%CI P OR 95%CI P OR 95%CI P
fiX i 1.00 1.00 1.00
i = 137 0.80~235 025 140  0.82~2.41 0.22 1.98 1.05~3.75  0.04
= i% 2254 15.03~33.81 0.00 21.82 14.53~32.77 0.00  18.03  10.68~30.44  0.00
i = 27.40 18.33~40.98 0.00 28.80 19.2~43.19  0.00 2585  15.35~43.54  0.00
Multiplicative scale  0.89  0.51~1.55  0.67 094  0.54~1.65  0.83  0.72 0.38~1.39 033
RERI 449 088810 001 658 243~10.73 0.00 684  231~11.37  0.00
AP 0.16  0.05~028  0.00 023  0.12~034 000 026 0.15~0.38  0.00
SI 121 1.05~139 000 131 1.13~1.52 0.00  1.38 1.17~1.63  0.00
B 1. SRR, BB 2. AFRE. MR PR, BRL 3. AR MRS MR, TTRTEEG RS SRS, BE
ACE PPIRAS . BIiE . BRI -

3.6. WWI 7E In dNLR SHBIR 4 RBBE R B PRI R /T8R4 4

AT A SRR 7R (] 4), In INLR 724K 8 FE T8 20 (W W) 55 L I/ 1 A JHE(SO) R SR I Hh R 4% fat 2%
FIE A A ER, T BUNAE N 0.0943 (95%CT: 0.0567~0.1230, P <0.001) (5 BRI ) 19.96%, Hx WWI
AL I Ty In ANLR 7K [ 88 UL /b 1 AR R - 45 I AT 22 BAE A 20, WWI 5 In ANLR f77E
REIEMAINAS BARH, 3 A T Ry RO RS, 33X — R g — 2 B B 1 LA e D A JE
4 7 7 975 B AR AL

FR7MRL =0.0943;
95%CI:[0.0567,0.1230]; P < 0.001

WWI

AR BBIAELE (%)=19.96%

BEIEMN=0.3781;
95%C1:[0.1625,0.5997];P-value < 0.001

Figure 4. Mediation analysis of In dNLR in the association between WWI
and the risk of sarcopenic obesity

4. In ANLR 7£ WWI 50| B 2 14 AR B XU 5% 22 AR B AR A 380R 934
4. g

AWEFIEET 24,264 4 NHANES 2 & HdlE, RGP T IndNLR 5 WWI ZEVLPIE PR B AR )4
. 453878, IndNLR 5 WWI #ANLAMRD HEIERE O BRI R, HERE - KN KR, AR
I In ANLR g im = 0 0 40 A 35 T v, HORSOSE5:R BE AR T AR e R AEFaAR,  EDIE 118 14 98 RE SR B UL 22 05
B o In ANLR Fh 5 T S W i) FR MR 0 — bk C A 2o, ] 05l S NF-«B I8 B2 LA 2R (1 A
[ 4] IGF-1 8B 0D WL A K [32]s BhAb, 8REIE nf (e i3k il 4l A A K S5 £F Ak, InJEIRE M, T8 R 9%
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AiE - JERE - WUDAE” B3R [33]. SREAM T —%L, Zembron-Lacny %5 [34) K I EZFENBE R RIETeIr 5
LRI AN RE 2 35 A 6, A FE it — B E AR N B 36 173X — SRk . WWI S5t = 20 4R 7R 3 35 T 1 »
HAMAEENR T BMI. FEFESEALGidahs. WWI B4 SR, 6 SRS v S e Py AT i i (00 R ) HE AR
FE o PO i 0 AN R 90 IR 1 1) FE BRI, 3 Wl sk R S 5 g T B 75 L DA B B AP 5 R R AR T
BERS, MRS [35]. WWI S LEATERIM SR T SR REFR#R[36], AWF7idhfE T HAENDIE
SIS HAME - (EARER R, BRI TR T8 7s 1 I 5500 XS I E S X Bk : IndNLR 5
WWI AAE AT RS, BB G S SR T e X — KB, T In ANLR > —0.1752 8 WWI >
10.86 FINTE, RUAE AR IABME G Wibnd, LN F A LA R PR BT I v f AT, 75 I s 1 2 s 0 5
A 77 T

B HAEM S HTER, IndNLR 5 WWI AE1E S E AN R85 35) v 2 i 4H AR fe e o
BUHI AT BELE T /%1 In ANLR FTACZE (18 14 S RE v 38 5 9 AR W e LA B A P E . T sy WWI ARSR I P ik
JE T HERA S RTTROR SRE IR, TR “ SO N LA R 3. 1X — R ILEA B B RE S
PEORER X v AT ) TR 7 [ B DG 2 RE VA 4% 5 PR AR o A s, AR — SRS 1. R A b o
In dANLR A i WWI 5 LR R BE 2 [7] 2 19.96% 1481 6Bk . %45 3 5 Kalinkovich Z5[33132 H i
COUEABIG - 9$0E - WL IEIR” @IS — 2, RIESEH 2 R “WWI T — KIE K B — LA
APERE BB N7 (4. TR, In ANLR 547 7E 53 R0, $em Hod vl gt i WLm T2 41
IHRE[37] RN Il B RE (38| AL S MBI R IFEIE . T et it — PR

AW FEEA LN R: H5e, FETRMEA . 2 EAR IR NHANES %045, 45 R 2 A B M
R, REWE T 2K FERAR SRR R, B0 T IndNLR F1 WWI B AL T2 RE; 5=, &&isH
FIE - N SZEAER PRSI T77, RANER T 3 R E . AR —
SEJRRYE: BB, BEWIT BT EVEHERIR R C R, ST A AU S, WL AR RE 12
Wi T DXA &, 5o B EHE R T BE ST NIRRT 58 =, REHE T ZFIRRREER, a6
TEARMERRRIRS: F0, HARAFFERNEEER, 2i0IMEZ AR AR IEH.

5. &g

AHFFEFD], IndNLR 5 WWI THE2 SO MaLfal R, —HAAEREDREH. hAoiiz
7, WWI R B iR In ANLR 5 SO Z [ GETHRBR(RE LI ) 20%), (HSZ PR TREWrm it iz459%
RERMEAGT A, MAREHEWT N IRHLS] . In ANLR 5 WWI A[/E 2y SO KUK i 25 -5 - 79 1) 78 76 #0 A
NPIF IRS HERT VR SE AR IE MR
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