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Study on the association between female HPV infection and skeletal muscle visceral fat area ratio ( SVR)
—Real world analysis based on NHANES 2011-2016 cross-sectional data
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( Obstetrics and Gynecology Department of Suzhou Municipal Hospital Affiliated to Nanjing Medical University, Suzhou, Jiangsu, China 215000 )

[Abstract] Objective: To systematically evaluate the independent association between skeletal muscle visceral fat area ratio (SVR) and

HPV infection in adult American women, and explore potential inflammation and metabolic mechanisms. Method: This study
utilized data from the National Health and Nutrition Examination Survey ( NHANES ) period 2011-2016 in the United States,
using a multi-stage stratified sampling design, and ultimately included 3480 women aged 20-59. The skeletal muscle mass of
the limbs was measured using dual energy X-ray absorptiometry (DXA ) , and the visceral fat area at the L4-L5 level was
quantified using magnetic resonance imaging ( MRI ) . SVR was calculated and divided into groups based on the third quartile.
HPV infection status is detected by self collecting cervical swabs for type 37 HPV DNA typing. Using weighted multiple factor
logistic regression, gradually adjusting for demographic, behavioral, metabolic, and immune related covariates. Result: The
fully adjusted model (Model 3) showed that the risk of HPV infection in the high SVR group (T3 ) was significantly higher
than that in the medium SVR group ( T2) (OR=1.31,95% CI: 1.03-1.67, P=0.038 ). Conclusion: High SVR is an independent
risk factor for female HPV infection, and its mechanism may be related to local immune suppression mediated by myogenic

IL-6. Body composition intervention should be included in the precise prevention and control strategy of HPV.
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95%Cl: 1.03-1.67 ) , HEFAERERM LR (P for 0.88-1.53) o (£2),
trend=0.011 ) ; ik SVR 414 & ML & I ( OR=1.16, 95%CI:
F 1 FERAHE
A Total (n=3480) fK SVR (n=1233) HSVR (n=1171) ¥ SVR (n=1076)  Statistic p
4%, Mean (SE) 37.92 (0.41) 43.77 (0.39) 37.24 (0.50) 32.76 (0.46 ) F=268.24 <0.001
BMI 434, n (%) x =1104.58 <0.001
<25 1204 (34.60) 142 (11.52) 356 (30.40) 706 (65.61)
25-30 903 (25.95) 340 (27.58) 370 (31.60) 193 (17.94)
>=30 1373 (39.45) 751 (60.91) 445 (138.00) 177 (16.45)
HPV B, x'=18.41  0.003
i 2006 (57.64) 757 (61.39) 685 (58.50) 564 (52.42)
£ 1474 (42.36) 476 (38.61) 486 (41.50) 512 (47.58)
EfEA HPV B x=1239  0.015
& 2714 (77.99) 1003 (81.35) 922 (78.74) 789 (73.33)
= 766 (22.01) 230 (18.65) 249 (21.26) 287 (26.67)
UKL, X =245.52  <0.001
0 875 (25.14) 197 (15.98) 256 (21.86) 422 (39.22)
1 470 (13.51) 133 (10.79) 173 (14.77) 164 (15.24)
2 677 (19.45) 259 (21.01) 245 (20.92) 173 (16.08)
>=3 1458 (41.90) 644 (52.23) 497 (42.44) 317 (29.46)
HPV S HFP S, n (%) x=158.91 <0.001
= 3019 (86.75) 1164 (94.40) 1028 (87.79) 827 (76.86)
= 461 (13.25) 69 (5.60) 143 (12.21) 249 (23.14)
AREPHHL, n (%) x=9.73  0.055
i 1028 (29.54) 401 (32.52) 336 (28.69) 291 (27.04)
P 2452 (70.46) 832 (67.48) 835 (71.31) 785 (72.96 )
BEZEE RN, n (%) X =140.81 <0.001
MAEH] 1235 (35.49) 560 (45.42) 382 (32.62) 293 (27.23)
(] ek 1] 858 (24.66) 213 (17.27) 283 (24.17) 362 (33.64)
SR 1387 (39.86) 460 (37.31) 506 (43.21) 421 (39.13)
24 BHEAEE, x=1292  0.189
1 800 (22.99) 345 (27.98) 246 (21.01) 209 (19.42)
2-3 743 (21.35) 280 (22.71) 252 (21.52) 211 (19.61)
4-5 655 (18.82) 232 (18.82) 220 (18.79) 203 (18.87)
>=6 1282 (36.84) 376 (30.49) 453 (38.68) 453 (42.10)
P&, n (%) x=186.58 <0.001
SEPYRME 537 (15.43) 335 (27.17) 152 (12.98) 50 (4.65)
H A PGP 7 411 (11.81) 182 (14.76) 128 (10.93) 101 (9.39)
PP E A 1180 (33.91) 392 (31.79) 384 (32.79) 404 (37.55)
EFEPEF B RN 766 (22.01) 135 (10.95) 301 (25.70) 330 (30.67)
oA 586 (16.84) 189 (15.33) 206 (17.59) 191 (17.75)
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TSI, n (%) x=165.11 <0.001
EL /R 2020 (58.05) 808 (65.53) 685 (58.50) 527 (48.98)
e/ B 01 s 527 (15.14) 239 (19.38) 176 (15.03) 112 (10.41)
KA 933 (26.81) 186 (15.09) 310 (26.47) 437 (40.61)
PIR 434, n (%) X'=25.99  0.002
<=1 869 (24.97) 364 (29.52) 282 (24.08) 223 (20.72)
(1-3] 1345 (38.65) 502 (40.71) 455 (38.86) 388 (36.06)
>3 1266 (36.38) 367 (29.76 ) 434 (37.06) 465 (43.22)
WAHPIRES, n (%) x=10.07 0.148
MR 2423 (69.63) 825 (66.91) 827 (70.62) 771 (71.65)
W2 438 (12.59) 174 (14.11) 144 (12.30) 120 (11.15)
AE 619 (17.79) 234 (18.98) 200 (17.08) 185 (17.19)
AR, n (%) x=155.73 <0.001
LY 566 (16.26 ) 317 (25.71) 174 (14.86) 75 (6.97)
e P R R A T 681 (19.57) 280 (22.71) 240 (20.49) 161 (14.96)
KeEE KU E 2233 (64.17) 636 (51.58) 757 (64.65) 840 (78.07)
KINE2E, n (%) X =71.60 <0.001
ANV 859 (124.68 ) 406 (32.93) 269 (22.97) 184 (17.10)
BRI 968 (27.82) 283 (22.95) 368 (31.43) 317 (29.46)
TR 1244 (35.75) 392 (31.79) 410 (35.01) 442 (41.08)
el 409 (11.75) 152 (12.33) 124 (10.59) 133 (12.36)
FILE, n (%) X'=242.45 <0.001
w 2656 (76.32) 788 (63.91) 934 (79.76) 934 (86.80)
= 824 (23.68) 445 (36.09) 237 (20.24) 142 (13.20)
BRI, n (%) x=175.74 <0.001
& 3143 (90.32) 1008 (81.75) 1085 (92.66) 1050 (97.58)
2 337 (9.68) 225 (18.25) 86 (7.34) 26 (2.42)
SE: Standard Error
F: ANOVA, x': Chi-square test
F2 ZHE logistic [HIH
Variahles Modell Model2 Model3
OR (95%CI) P OR (95%CI) P OR (95%CI) p
SVR three
2 1.00 ( Reference ) 1.00 ( Reference ) 1.00 ( Reference )
1 1.09 (0.86~1.39) 0.470 1.13 (0.86~1.49) 0.394 1.16 (0.88~1.53) 0.302
3 1.42 (1.16~1.73) 0.001 1.33 (1.05~1.68 ) 0.026 131 (1.03~1.67) 0.038

OR: OddsRatio, CI: Confidencelnterval
Modell: Crude
Model2: Adjust: BMIZM4H, W54H, PIR Zr4l, WARIRES, SCIBRRBE, TKIE2E, 4R,
Model3: Adjust: BMI 4341, HPV EERiERN, MEZAEMIH], WS0H, PIR 4040, WOMIRAS, SCIORREE, R385, &
MR, R, k.
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