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diabetes prevalence based on the CHARLS and NHANES databases

TANG Yan", HUI Jie, YU Yun—feng, ZHANG Wan-jia, WU Xue-rong, YU Rong
“The First Affiliated Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410007, China

Abstract: Objective This study aims to investigate the association between an inflammatory score constructed from white
blood cell (WBC) count and high—sensitivity C—reactive protein (hs—CRP) and the risk of type 2 diabetes mellitus (T2DM).
Methods Using data from the China Health and Retirement Longitudinal Study (CHARLS) and the U.S. National Health and
Nutrition Examination Survey (NHANES), this study performed logistic regression analyses, restricted cubic spline (RCS)
analyses, and subgroup analyses to investigate the association between the WBC -hsCRP inflammatory score and T2DM.
Results Logistic regression analyses indicated that higher WBC-hsCRP inflammatory scores were associated with increased
odds of T2DM. After extensive adjustment for potential confounders, each interquartile—range (/QR) increase in the WBC—
hsCRP inflammatory score was associated with a 12% and 45% higher odds of T2DM in CHARLS and NHANES,
respectively (CHARLS: OR=1.12, 95% CI: 1.05-1.19; NHANES: OR=1.45, 95% CI: 1.22-1.72). RCS analyses suggested a
nonlinear association in CHARLS but an approximately linear association in NHANES. The robustness of these findings was
further confirmed by subgroup analyses. Conclusion Our results indicate a positive association between the WBC—hsCRP
inflammatory score and T2DM, suggesting its potential utility for identifying individuals at elevated risk of T2DM.

Keywords: WBC—hsCRP inflammatory score; Type 2 diabetes; NHANES; CHARLS

2 FUHE PR 9% (type 2 diabetes mellitus, T2DM ) J&: —

EHEWH B A RF AL 4w L H (82074400) ; WIFG & H 48 EL2% Tl L i 0 2 300 R 1 22 AT 0 B = S R AE P8 A
S UBBFSHEHT H 2020 s B IET K %_M’ P ﬂﬁ% Pl A 2R B
BV BRI T H (22087002); W hEEZ sy AP o APV ARIRMR A = dall

AR (2025CX130) BRI S8 5.37 A, il 95% K T2DMP. HEIR
TEB R (2001—) , 4 WI-HAEE  DFSE 7 160 « P9 4R E5 1 Hh I BN AR A L AR i PR, JCHAE PRI
2Bty K, BRI, AERUT 45% IR IR B34 i AR B2 b

IHRIRRE R Eomallauon @21 cncon oK, PRl S A A 0 KU IR 3 i L



PRI BE2F 2026 4F55 53 4255 15 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 15

- 2707 -

Bi 28 G, BRI 1) L B AR FRAILI Y B B 4
LTI RE L BRI FR AT WEACIH ZE L S JAE S i,
FHorh SE — B PRI OGO TR IR i, ARk, h
PR 5 R A0 FE . (neutrophil to lymphocyte
ratio, NLR) . [ML/M R 5 90 B2 40 Jfd Fb {6 (platelet to
lymphocyte ratio, PLR) . 4B R JiE W 48 %X (systemic
inflammation response index, SIRI) %58 & S AEFR &
TE PR PR e HC I R KUK, 7 T e B 7 ), A
JI Ay fTASE T g FR i B Al R AR

F4ME%C (white blood cell count, WBC )— #4
C J2 i 25 F (high—sensitivity C—reative protein,hs—CRP)
RAEVEIIIE LT WBC THELR hs—CRP /KFHY Z 3F
OrFF RGN, SR SAE R EYIH L, WBC-hsCRP
RAEVF I AL BETE R G A M S e B S 1777, 16 .
ARG S AR BRI ST, BRTEATSTIESE T
WBC-hsCRP SAE T4 S ACHHEBR L L 2 K

‘ CHARLS (JK: 20114F) ’

(r=17 705)

HERER DTSN

(n=412)

{ PRAFE (17 203) ’

HERR: :

« B2 O ATT2OMELF T20MBHE
BB (r=890)

* 2020555 Uk SR T2DMBEE A
B (=4 624)

Y

‘ FREAE =11 779

HEBR:
B R WBCHThs-CRPECIE A B -
(r=3 706) P

B
ok I R AR
(=1 527)

‘ Pl AR (=8 073)

‘ BRYATFRA R (6 546)

JeERE KUK, 22 [1] 4 IR0, SR, H BT 350 WFFE R 1)
WBC—hsCRP 4 HE 435 T2DM B XUBS: 2 [1] 114 56
HK o ASBIF5E H) A v [ g B 5 55 2 38 BR 98 AF (China
Health and Retirement Longitudinal Study, CHARLS) #/1
KHEERERSE KL AMNA (US. National
Heaithand Nutrition Examination Surey,NHANES)iZW]
A BA 4 ERRE R R A TEA R R 5 RIA 5T
B 5 T 5 UE WBC-hsCRP RAEIT 435 T2DM 3
B Tl A — 20, AT T2DM B3 IRy PR E o

1 MER5F%

1.1 HIERFE AE 2015 4FZ 1, NHANES i 13+
PRS2 H C W H  (C—reative protein, CRP )%
i, ASEHLS CHARLS Zda % hs—CRP #dla g —,
AHFFEHBHE IR T NHANES2015—2020 4F J5 1
CHARLS2011 K 2020 4FPi A, Fieinife WL 1.

NHANES
(=25 531)
HEBRSE RN T 4529 B9 A BE
(n=16 539)
i
PRAFE (=8 992) ‘
I HERR
i BURT2MECE AT (=732)
y
‘ H&ABE (R 260) ‘
EiF
B RWBCHOhs-CRPECE A8
(r=447)

FAB (=7 813) ‘

Tig:
| 39755 ¢ YN
] (=4 341)

BAMIFIRA R (3 472) ‘

B ZhEmERER

Figure 1 Flow chart of participant screening
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Table 1 Clinical characteristics of participants from CHARLS database [((xxs5), n(%)]

At ST (n=6 546) 4k T2DM 41 (n=5 741) T2DM 21 (n=805) P
Y (%) 58.1+8.5 58.1+8.6 58.1+8.1 0.646
P51 0.110
b 2 830 (43) 2503 (44) 327 (41)
L 3716 (57) 3238 (56) 478 (59)
WS AR TR 0.911
CLif 5 880 (90) 5156 (90) 724 (90)
Hh 666 (10) 585 (10) 81 (10)
HERE 0.457
[=LHPeN 5913 (90) 5180 (90) 733 (91)
L 633 (10) 561 (10) 72 (9)
W AR 15 0.005
2 2384 (36) 2127 (37) 257 (32)
w 4162 (64) 3614 (63) 548 (68)
AR 0.007
= 1925 (29) 1721 (30) 204 (25)
4 4621 (71) 4020 (70) 601 (75)
e Il <0.001
= 2549 (39) 2137 (37) 412 (51)
4 3997 (61) 3 604 (63) 393 (49)
BMI(kg/m?) 242£324 24.0 £34.6 254 4.0 <0.001
Al =15 (mg/d1)* 129.5+91.8 124.6 + 86.7 164.4+116.7 <0.001
S [ (mg/d1)” 193.9+37.9 192.9 +37.6 201.0 +39.1 <0.001
{15 FE R B A (/) 1173 £34.5 116.7 £33.9 121.4 383 <0.001
1o 2% FE AR AR 1 (mgydly” 51.2+14.7 51.9+ 14.7 46.3+13.8 <0.001
B/ NER I 2R [ml/(min+ 1.73m?)] 93.3+13.9 93.4+13.8 92.6 + 14.7 0.214
Il PR 2 S (mg/dl)” 156+ 4.4 156 +4.4 15642 0.897
PR (mg/d1y” 4412 4312 45+13 <0.001
i/ (1 000 A~4THE /ul) 212.9+75.6 212.6+76.3 215.0+70.8 0.191
WBC-hsCRP RIETF-43 02+1.1 02+1.1 04+12 <0.001

T : 1 mg/dl=10 mg/L; " T i =184 1 mg/d1=0.0113 mmol/L; S5 JIF [ | A% %5 5 Jig 4 11 . o 4% S IR

mg/d1=0.357 mmol/L; JKMR 1 mg/d1=0.0595 mmol/L.

K 1 me/dl=0.0259 mmol/L; Il R Z A M 1
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Table 2 Clinical characteristics of participants from NHANES database [(xxs), n(%)]

ISUN:

IE T2DM 41 T2DM #H

AR
e (n=3472) (n=2359) (n=1113) P
Y (%) 61.1+10.1 60.21 + 10.1 63.7+99 <0.001
P 0.005
E 1720 (47) 1123 (45) 597 (53)
e 1752 (53) 1236 (55) 516 (47)
WS WAAR T 0.020
cus 2072 (65) 1412 (67) 660 (61)
HAy 1 400 (35) 947 (33) 453 (39)
B <0.001
=EUPE 773 (13) 445 (11) 328 (19)
L 2699 (87) 1914 (89) 785 (81)
W2 AR T 0.524
I 1691 (49) 1138 (48) 553 (50)
s 1781 (51) 1221 (52) 560 (50)
YPIR L <0.001
S 2851 (86) 1963 (87) 888 (81)
& 621 (14) 396 (13) 225 (19)
L <0.001
2 1 800 (46) 1035 (39) 765 (67)
w 1672 (54) 1324 (61) 348 (33)
BMI(kg/m?) 29.8+6.6 29.0£6.2 322+7.1 <0.001
I R (mg/dl)” 117.8 + 86.6 110.9 + 86.3 138.5+ 842 <0.001
S (mg/ 1) 1934425 199.0 + 39.6 176.4 + 46.5 <0.001
IR %8 B2 BE 25 H (mg/dly” 112.5+37.9 117.1+35.6 988 +41.4 <0.001
TR T K F (me/dl) 56.5+18.5 58.8 +18.1 497+179 <0.001
B/ NERIE 1 2R [ml/(min - 1.73m?)] 83.9+18.8 84.7+17.5 81.4+22.1 0.056
1M PR 2 S (mg/dl)” 16.1+5.8 156+5.2 17.6+72 <0.001
PRER (mg/dly” 55+ 1.4 54+13 57+16 0.001
i/ (1000 A~4IHE /ul) 232.6+61.1 233.7+61.0 229.4+61.3 0.078
WBC-hsCRP 4EPES> -02+1.0 -03+1.0 0.1+08 <0.001
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Table 3 Logistic regression analysis of the association between WBC—-hsCRP inflammatory score and T2DM

WBC-hsCRP A 1 A 2 i 3
RARETEST OR(95%CI) P8 OR(95%CI) P& OR(95%CI) P&
CHARLS
BREIN— DU 1.14(1.08 ~ 1.21) <0.001 1.15(1.08 ~ 1.21) <0.001 1.12(1.05 ~ 1.19) <0.001
Q1 Ref Ref Ref
02 1.18(0.94 ~ 1.48) 0.200 1.19(0.95 ~ 1.50) 0.130 1.10(0.87 ~ 1.39) 0.400
Q3 1.54(1.24 ~ 1.92) <0.001 1.55(1.25 ~ 1.93) <0.001 1.33(1.06 ~ 1.67) 0.015
04 1.76(1.42 ~ 2.18) <0.001 1.79(1.45 ~ 2.22) <0.001 1.51(1.21 ~ 1.90) <0.001
R P A <0.001 <0.001 <0.001
NHANES
FEHEA— DU 1.73(1.50 ~ 2.00) <0.001 1.72(1.48 ~ 2.01) <0.001 1.45(1.22 ~ 1.72) <0.001
01 Ref Ref Ref
02 1.27(0.87 ~ 1.84) 0.200 1.25(0.87 ~ 1.81) 0.200 1.13(0.77 ~ 1.67) 0.500
Q3 2.58(1.87 ~ 3.54) <0.001 2.44(1.77 ~ 3.35) <0.001 1.84(1.26 ~ 2.68) 0.015
04 3.61(2.64 ~ 4.94) <0.001 3.70(2.70 ~ 5.07) <0.001 2.45(1.67 ~ 3.60) <0.001
P Y <0.001 <0.001 <0.001

TE A 1 RACIE s B0 2 e IEARIY 0 AR URAR B0 (B K s B 3 A IE AR 0 B WK B R K BRI IR B | e ML
BMI il =i SRR AR IR 5 i BN R B/ NER B 3 PR B RIR L /M4

A B

P-overall = 0.005
P-nonlinear = 0.256

P-overall <0. 001
P-nonlinear = 0.012

a
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R REEF 2
T AN OR IS, KPR KIRACRE 95% B A7 DX I] s MIE 1 4F#e PRI A ARG KT AR DL GRRIR DL L R LR (B H
=T SR B AR NG R B BN BRIE I A MR FR AR /MR ] Ay CHARLS; 14 B 2 NHANES.
B2 WBC-hsCRP RIEVFST5 T2DM UG ISR RCS ]
Figure 2 Restricted cubic spline plot for the relationship of WBC—hsCRP inflammatory score with T2DM prevalence
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Figure 3 Subgroup analysis for the association of WBC-hsCRP inflammatory score with T2DM
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