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Abstract:

[Background] The prevalence of obesity and hyperuricemia among adult residents is on the rise.
However, the studies’ results on the correlation between obesity and hyperuricemia are not
consistent.

[Objective] This study aims to explore the relationships of general obesity and central obesity
with hyperuricemia among adult residents in four provinces of China.
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[Methods] The data were derived from the baseline data of “Community-based Cohort Study on Nervous System Diseases” from 2018 to
2019. A total of 15918 adult residents aged 18 years and above who had complete demographic characteristics, physical measurements,
and laboratory test data were selected as study subjects. General obesity (overweight and obesity) was measured by body mass index
(BMI), and central obesity by waist circumference and waist-to-hip ratio. The serum uric acid level and prevalence of hyperuricemia were
analyzed among participants with different characteristics. A multiple logistic regression analysis was used to analyze the correlations of
general obesity and central obesity with hyperuricemia.

[Results] The average serum uric acid levels of male and female adults aged 18 years and over in the four provinces of China were
346.3 umol-L* and 291.3 umol-L?, respectively, and the weighted prevalence rates of hyperuricemia were 21.7% and 14.4%. The
serum uric acid levels and prevalence rates of the overweight, obese, and central obesity groups were higher than those of the normal
population (P<0.001), and the BMI, waist circumference, waist-to-hip ratio of the hyperuricemia group were higher than those of
the non-hyperuricemia group (P<0.001). The results of multiple logistic regression analysis showed that compared with the normal
BMI group, the OR values of hyperuricemia in overweight and obese men were 1.86 (95% C/: 1.62-2.13) and 2.98 (95% CI: 2.49-3.56),
respectively, and the OR values of hyperuricemia in overweight and obese women were 1.58 (95% Cl: 1.38-1.80) and 2.51 (95% C/: 2.15-2.93),
respectively. Compared with the normal waist circumference group, the OR values of hyperuricemia in male and female adults with high
waist circumferences (central obesity) were 1.80 (95% CI: 1.58-2.05) and 1.82 (95% CI: 1.61-2.07), respectively. Compared with the normal
waist-to-hip ratio group, the OR values of hyperuricemia in male and female adults with high waist-to-hip ratios (central obesity) were 1.65

(95%Cl: 1.46-1.87) and 1.78 (95% CI: 1.56-2.04), respectively.

[Conclusion] General obesity and central obesity are associated with the prevalence of hyperuricemia.

Keywords: hyperuricemia; body mass index; waist circumference; waist-to-hip ratio; obesity
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Table 1 Serum uric acid levels and prevalence rates of hyperuricemia in male adult residents by different characteristics
in four provinces of China

M7EFRER (Serum uric acid) SFRERMNE (Hyperuricemia)
& (Variable) A (*’@Eﬁtb /%) e B /%
[n %) xes/ (um0|.|_'1) M (Ps; Prs) / (umoI-L'l) Z/XZ P Number’;f cases P;;;/ale_r':ce/% g P
FE /% (Age/years) 62.88  <0.001 40.88 <0.001
18~34 972 (14.1) 365.5¢96.9  359.5 (299.0, 424.0) 249 26.4
35~49 950 (13.8) 348.4+88.4  342.0 (283.8, 410.5) 202 23.6
50~64 2075 (30.1) 344.4t90.8  335.0 (282.0, 396.0) 379 18.7
65~79 2521 (36.6) 339.8t88.4  328.0 (279.0, 389.0) 419 16.7
80~ 373 (5.4) 344.7t92.4  339.0 (275.0, 408.0) 67 18.1
HIX (Area) -8.62  <0.001 27.02  <0.001
I (Urban) 2647 (38.4) 357.3188.6 348.0 (295.0, 413.0) 588 26.4
AAF (Rural) 4244 (61.6) 339.4£91.7 329.0 (275.0, 392.0) 728 19.0
XALFZRE (Education) 47.10  <0.001 37.28 <0.001
INE R LU (Primary school and below) 2747 (39.9) 338.8+89.4 329.0 (277.0, 389.0) 438 19.0
#) (Middle school) 2197 (31.9) 346.7491.1 339.0 (283.0, 402.5) 430 219
=% &L L (High school and above) 1947 (28.2) 356.4+91.8 346.0 (292.0, 414.0) 448 23.5
4R (Smoking) -2.74 0.006 1132 0.001
= (Yes) 3082 (44.7) 342.9188.7 333.0 (281.0, 394.3) 534 19.9
Z (No) 3809 (55.3) 349.0+£92.6 341.0 (284.0, 406.0) 782 23.1
%8 (Drinking) -5.97  <0.001 13.29 <0.001
£ (Yes) 2405 (34.9) 355.0¢91.1  346.0 (290.0, 408.0) 516 22.9
% (No) 4486 (65.1) 341.6t90.4  331.0 (278.0, 395.0) 800 20.9
BMI 361.18  <0.001 186.94 <0.001
% (Underweight) 322 (4.7) 315.3:81.8  307.5 (256.8, 360.0) 42 10.1
E% (Normal weight) 3306 (48.0) 330.2¢85.7  320.0 (271.0, 379.0) 452 14.7
#BE (Overweight) 2434 (35.3) 358.5¢91.0  352.0 (297.0, 414.0) 553 26.5°
BER¥ (Obesity) 829 (12.0) 386.5:95.0  381.0 (320.5, 442.0) 269 39.1°
FZ[F] (Waist circumference) -13.33  <0.001 81.74 <0.001
FRICVERERE (Central obesity) 3771 (54.7) 359.2¢92.6  351.0 (294.0, 415.0) 867 28.2
E% (Normal weight) 3120 (45.3) 330.6:86.3  321.0 (270.0, 381.0) 449 15.2
FERELL (Waist-to-hip ratio) -9.87  <0.001 55.13  <0.001
FCVERERE (Central obesity) 3450 (50.1) 357.0¢94.6  349.0 (291.0, 414.0) 780 26.1
E% (Normal weight) 3441 (49.9) 335.5¢85.7  326.0 (275.0, 385.0) 536 17.8
413t (Total) 6891 (100.0) 346.3:t90.9  337.0 (283.0, 401.0) 1316 21.7

U] BmENMNE. o | BEASREBRMESFES TREA (*=15.73, P<0.005) RIEFA (=14.61, P<0.005) ; b : ABRA R FRERMAE £ %
RS T REH ((=44.29, P<0.005) RIEE (y’=162.32, P<0.005) o
[Note] The prevalence is weighted. a: The prevalence rate of hyperuricemia in the overweight group is higher than that in the underweight group (x*=15.73,
P<0.005) and the normal weight group (y’=14.61, P<0.005); b: The prevalence rate of hyperuricemia in the obesity group is higher than that in
the underweight group (y’=44.29, P<0.005) and the normal weight group (¥’=162.32, P<0.005).

K2 EEOESFEHEREMRER RIERERKT RS RERIE B HRE
Table 2 Serum uric acid levels and prevalence rates of hyperuricemia in female adult residents by different characteristics
in four provinces of China

B (R %) IM;EFRER (Serum uric acid) SFRERIMSE (Hyperuricemia)
) %
& (Variable) %L BREE /%
] x L) M (Ps, P I oz P = SRS e P
xes/ (umol-L") (Pas, Prs) / (umol-L") 24 Number of cases Prevalence/% X
FEHS /% (Age/years) 138.47 <0.001 71.94 <0.001
18~34 1326 (14.7) 285.7476.0  274.0 (234.0, 324.3) 189 14.0
35~49 1104 (12.2) 272.3#77.0  259.0 (222.0, 307.0) 125 11.1
50~64 2958 (32.8) 289.9475.2  283.0 (238.0, 333.0) 463 15.7
65~79 3210 (35.6) 299.0:+81.8  288.0 (242.0, 344.0) 625 19.5
80~ 429 (4.7) 308.9+88.4  301.0 (243.0, 362.5) 109 25.6
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H&2
IM3EFRER (Serum uric acid) SFREZIMAE (Hyperuricemia)
I8 (Variable) Aﬁ[(:@(oﬁ/%t]b/%) _ . . ) %1 BIEE /% )
0 xts/ (umol-L") M (P, Prs) / (umok L) Z/x P Number of cases Prevalence/% P
HIX (Area) -7.56  <0.001 252 0113
I (Urban) 3694 (40.9) 297.3t75.4  288.0 (244.0, 340.0) 646 13.9
RAt (Rural) 5333 (59.1) 287.1+81.3  275.0 (230.0, 331.0) 865 14.6
XAKFZE (Education) 434 0114 10.18  0.006
INFE LA (Primary school and below) 4475 (49.6) 293.4+81.8  282.0 (238.0, 337.0) 801 14.8
#% (Middle school) 2392 (26.5) 288.9t77.4  279.0 (234.0, 332.8) 389 13.9
SR L L (High school and above) 2160 (23.9) 289.6+75.2  279.0 (238.0, 330.0) 321 14.3
TRMH (Smoking) -7.51 <0.001 52.96 <0.001
2 (Yes) 298 (3.3) 328.7t94.9  324.0 (256.8, 374.0) 96 29.6
% (No) 8729 (96.7) 290.0¢78.2  280.0 (236.0, 332.0) 1415 13.9
TH (Drinking) -3.03  0.002 494  0.026
2 (Yes) 442 (4.9) 346.9+91.6  337.0 (282.0, 402.0) 91 17.2
% (No) 8585 (95.1) 308.2¢+86.6  297.0 (247.0, 357.0) 1420 14.2
BMI 383.63  <0.001 169.69 <0.001
1R (Underweight) 512 (5.7) 273.1#79.4  257.0 (222.0, 308.8) 57 7.9
IEE (Normal weight) 4393 (48.6) 279.7¢76.5  268.0 (228.0, 319.0) 566 11.2
#BE (Overweight) 2896 (32.1) 299.3t77.4  291.0 (247.0, 342.0) 552 17.9°
BER¥ (Obesity) 1226 (13.6) 321.4+81.6  311.0 (265.0, 369.3) 336 27.3°
FE[E] (Waist circumference) -16.53  <0.001 112.57 <0.001
FUVMERERE (Central obesity) 5385 (59.7) 301.6+80.0  292.0 (247.0, 347.0) 1086 19.6
IE% (Normal weight) 3642 (40.3) 276.1+75.2  264.0 (225.0, 315.0) 425 10.0
FERELL (Waist-to-hip ratio) -14.41  <0.001 93.44 <0.001
FRICVERERE (Central obesity) 6116 (67.8) 298.9+80.3  289.0 (244.0, 344.0) 1184 18.0
IEE (Normal weight) 2911 (32.2) 275.2474.2  264.0 (226.0, 312.0) 327 9.5
413t (Total) 9027 (100.0)  291.3+79.1  281.0 (237.0, 335.0) 1511 14.4

U] BmERNMNE. o | BEASREBRMESRFES TREA (*=18.63, P<0.005) RIEFA (’=51.28, P<0.005) ; b : ABRLA S FRERIMAE B %
ES T mELH ((’=54.66, P<0.005) RIEEL (x*=150.00, P<0.005) o
[Note] The prevalence is weighted. a: The prevalence rate of hyperuricemia in the overweight group is higher than that in the underweight group (y’=18.63,
P<0.005) and the normal weight group (x*=51.28, P<0.005); b: The prevalence rate of hyperuricemia in the obesity group is higher than that in
the underweight group (y’=54.66, P<0.005) and the normal weight group (x*=150.00, P<0.005).

&R 3 BRERMAESFE PRER MYE A BB SIS R AR ¥ AB X HEHREL 2R

Table 3 Comparison of age and obesity related indicators between hyperuricemia and non-hyperuricemia groups

SFRERIMAE A B¥ (Hyperuricemia group) JESFREZ MMAE A B¥ (Non-hyperuricemia group)

& (Variable) V4 P
xts M (Pys, Prs) xts M (Pss, Prs)
214 (Male)
FEig /% (Age/years) 55.2+17.9 59.0 (39.0, 69.0) 58.4+16.3 62.0 (48.0, 70.0) -5.63 <0.001
BMI/ (kg:m?) 25.3+4.0 25.1 (22.8, 27.4) 23.743.6 23.4 (21.2, 25.8) -14.22 <0.001
FEEE (Waist circumference) 89.4+10.6 90.0 (83.0, 96.0) 85.8+14.9 86.0 (79.4, 92.0) -11.74 <0.001
FERSLL (Waist-to-hip ratio) 0.9240.08 0.92 (0.89, 0.96) 0.91#0.15 0.91 (0.87, 0.95) -8.63 <0.001
% (Female)
Ffs /% (Age/years) 60.2416.2 64.0 (54.0, 71.0) 56.7+16.2 61.0 (46.0, 69.0) -7.95 <0.001
BMI/ (kg-m?) 25.1+4.0 24.9 (22.2, 27.6) 23.7+3.7 23.4 (21.1, 25.9) -12.81 <0.001
FE[E (Waist circumference) 86.7+11.3 86.0 (80.0, 94.0) 82.7+10.8 82.4 (75.0, 90.0) -12.73 <0.001
FERSLL (Waist-to-hip ratio) 0.910.08 0.90 (0.87, 0.95) 0.89:0.15 0.89 (0.84, 0.93) -10.84 <0.001
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R4 £5MBR. POMERSSRENEXKNZSEER
logistic EJ3% 1R
Table 4 Multiple logistic regression analysis on the associations
of general obesity and central obesity with hyperuricemia

FIMEE B4 (Male) 714 (Female)

Influencing factors OR (95%CI) Waldy’ P OR (95%Cl)  Waldy’ P

BMI

R

. 0.89 (0.63~1.26) 0.42 0515 0.78 (0.59~1.07)
Underweight

232 0.128

ES

Normal weight
HBE
Overweight

el
Obesity

BE
Waist circumference
E®
Normal weight
R ERERE
Central obesity
4144
Waist-to-hip ratio
EE
Normal weight
FRUO AR R

Central obesity

1.00 1.00

1.86 (1.62~2.13) 75.97 <0.001 1.58 (1.38~1.80) 47.10 <0.001

2.98 (2.49~3.56) 143.70 <0.001 2.51 (2.15~2.93) 133.37 <0.001

1.00 1.00

1.80 (1.58~2.05) 80.80 <0.001 1.82 (1.61~2.07) 88.39 <0.001

1.00 1.00

1.65 (1.46™~1.87) 63.15 <0.001 1.78 (1.56~2.04) 71.40 <0.001

DE] BRER. X, XHEE. RIAFIE,
[Note] Adjusting for age, area, education, smoking, and drinking.
3 i1ie

KRER, HEEOZ 185 U LB U RERM
TEMAEBRZER N 21.7%, LR 14.4%, BESRER M
EBRESTM, HREIRSEBEENAREEA
NEX, FINEDL%E, a5 B MHEARNRSE
MR A PREQIR Y % e,

TRRERER, MEFRIEK, BHERS
PREQ MYE B REE W TS, MEMERSRERL
ERREZN EABEE, —IXILRE 20780 % B F
ERNMALZMTHEENTHES ™, BHERE
SRERMESMFEMNED, JeSakE=hE
FEEREBA WELZERAREFTHAIREX, BEE
URHVIGIN, REENEEANEE, SRERMERR
EETRERY, o5 aatERBRRMES
RERIEM, AlReRANTMLE G, FAEREKE
KEIHEEZE D T, MR PIEHRERHNE,
MERBVRE R PRERHEM RS, 51k MIBPRARIK 18
5, SEERRIESRE LA,

KRFELERETR, BFE. BB P OMEBRR
REH. LEERNMBRBRKERBHREYST
FEH, BERERIEANKRES. LEERBMI
EE. BEBILYWSTIEESH, SXFEF IR ER
MEXFERNEREREN. AARERER,

BMIZKFiEE. BEIEREBLLIESHNS. LItE
RERBRIVEBFNCRS. FRESET BEHE &
35770 % A8, ERALKIMAOERRK BE) 5
= PRER M FE B R B X Mo Huang F ¥ XTRLEBFE X
35~79 F TR EE REITIHE, KM OB (BB
E) SERBRMERRREEER, XATESHRA
B FRIIRL. His. ZIHRBEANN DT EERE
FH X, BH AR S REMAERFBXICIENM, FIEER
ENERT. EHBHARREELER, ERERE
P8 %, MTISEPRERERIE I, BRERL 72 R
BR{A B SRR M RERRYHEM , 3 — D G R FRER /KT
FEo Meoh, EHABREFERDWINEREL, &
= BEE. fREFAZEIWEENRRERNS,
HREMRERIAE, SEURREANMER, B8NS
FRER IERYBRXUBE 2021

FAREFE—ENBRLE . 8%, FARE—D
RETER S, 1 7T/AHE B RER IE S AER Z BRI A
RXAR ; HR, AR LBEZREMADBHZKT
FREY ABMBRERKFRIR D, EI, RKFE
BITBAFIRRT, HEE LR EMNHEIR AR EMARX
FEARCR AT A IIEABH 5 = PRER M AERY K BXo

SRR, 25 MEBHMPOIERMNS S RER
MAEARR. IHAE. BREMEE LS AEXIER
FEEERERERN, BETMbSKREMENSE.
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