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Abstract

Objective: To investigate the correlation between overweight/obesity and complete blood cell count
(CBC)-derived inflammatory indices in children and adolescents, and to evaluate the impact of over-
weight/obesity on cardiovascular risk factors. Methods: A retrospective analysis was conducted on
clinical data from 460 pediatric patients treated at Qilu Hospital of Shandong University between
January 2022 and December 2024, comprising 330 overweight/obese children and 130 normal body
mass index (BMI) children serving as the control group. Overweight and obesity were defined using
the Chinese screening BMI cut-off points for children and adolescents aged 2~18 years, which were
established based on the Chinese BMI growth reference values for the 0~18-year age group and ob-
tained through the adult threshold-connecting method (BMI = 24 kg/m? for overweight, BMI = 28
kg/m?2 for obesity). Basic patient information, complete blood count (CBC) results, and biochemical
test results were collected. Inflammatory indices including monocyte-to-lymphocyte ratio (MLR),
neutrophil-to-lymphocyte ratio (NLR), etc., were calculated. Spearman correlation analysis was em-
ployed to evaluate correlations between inflammatory indices and indicators such as BMI. Logistic
regression analysis was used to analyze the impact of overweight/obesity on cardiovascular risk
factors including hypertension and dyslipidemia. Results: The levels of inflammatory indices MLR,
NLR, dNLR, MHR, SII, and SIRI were significantly higher in overweight/obese children compared to
the control group (P < 0.05). These indices showed significant positive correlations with BMI (r =
0.154~0.243, P < 0.05) and significant negative correlations with HDL (r = -0.621~-0.141, P < 0.05).
Specifically, MHR demonstrated a significant positive correlation with TG (r = 0.257, P < 0.001), while
ALT showed positive correlations with MHR, MLR, and SIRI (r = 0.12~0.179, all P < 0.05). Regarding
cardiovascular risk factors, overweight/obese children were more prone to elevated blood pressure
and dyslipidemia compared to normal-weight children. Logistic regression analysis showed that
compared to the control group, the overweight group had a 1.7-fold increased risk of developing any
cardiovascular risk factor (OR = 1.692, P < 0.05), while the obesity group had a 2.7-fold increased
risk (OR = 2.700, P < 0.05). When 2~3 risk factors coexisted, the risk increased to 2.9 times that of
the control group in the overweight group (OR = 2.884, P < 0.05) and 10.3 times that of the control
group in the obesity group (OR =10.348, P < 0.05). Conclusion: In children and adolescents with over-
weight or obesity, CBC-derived inflammatory indices are significantly elevated and show significant
correlations with metabolic markers such as triglycerides (TG). Overweight or obesity promotes the
clustering of multiple cardiovascular risk factors.
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1. 518

RIE ) LE A E AR L TE, 6~17 &) L3E B AR IR 505 R 4 ) i 1991~1995 4E[H) 5.0%F1
1.7% b7+ % 2011~2015 1 11.7%7F0 6.8% [1]. K& 2 Ja AR R KRR, HEERJE FTHEH,
JLEEARE CL A — ™ E G R ) LEE 8 1 8 S P AR ) 2] HEJREFEAS ) B LA A B S T 4 51
HERR I G T2 2R 22 0 i RRAE[3], 3 AR B 1 RFEARAS[4], 3X 5 2 P It A R 3 1 K Ak e 5 1)
FHOE[5], EFEEES R T AT. AR Sk WA ThRERERg . BEARITIL 271525 [6]-[8].

TENG PR BRI N B 2 rp, (LA i o E 2505 6 T O SRR S . T 4ER, C& e T LA T 1
T JAEAR B —— FAZAN S Ik B AN LL(MLR) MR gR A - bk AR LL(NLR) AT AR MRt A -
TP EL T B (ANILR) Bk 40 i 5 0 25 g 2 1 EL(MHR) « 5258 058 OB AR B(SIN) « 4 5 20 M FE B (SIRI)
&, BATTR R T AR LA E AR T BT AT A ORI S, i A AN [ 0 A A SR VEAG SRE K
[9]-[11].

— I3 [H A NARURZR A AE B Se Rp S I o4 e, e s s bR AN s A, S50 00 R 0o I
B BT 1) B A S R R [12] o 1) L2 EE AR e 3 L v L s IR R A e B . I
H, KERITHRATFES, JLHARE S MR 25 ELMEEHCER, HEMGEMN 10kg, 14 E-F17t
= 3mmHg, 75K TR 2~3mmHg, TR E R 3%~7%5HE A8 B MK IR K P [13]. (HEUA BT
TILEMEAD, FHib, REAIEILES DR RGN RAERAR(MLR. NLR &) 5 /A0 B OB,
[ EF 23 PR e A AR AL O U R R R I R, 220 HE— 20 VP Ak 8 FE I R ) L 35 1 SRR S
g AT AR SR A AR AR -

2. MRAZESRE
21 ARIR

AWEFLLL 2022 4F 1 H % 2024 4F 12 AR, T ILARRFEFEEL LR B F AN R KA
55 RN FHE 0 (BM 2, BMIgg) il 5E I [ 2~18 4 )L E /D E . LA BMI FHE S AE A3
SEARE, 4R IK BMI>24 [¥) 330 I JLZE 4 ik I 2R, [ B I X 130 {34k 2 5 $i 0 E 5 14 ) LEE A it
FRAH . AR B E MG TR, BRERERNE B (R ERE . Bm. MRE. Mk, AN RREAE S)s I H A (R
RO R AT A . AR T R TR R B PRI MR AR AR s AR AR I
SRR SREE R B =N, S ERES. REERES. FEERER. WS AR 25 M imE.
BN ). R0 T AL AR S R 4 LE(MLR) . R R4 - WRE A L (NLR) mp ik
AHHL - WAL (ANLR) . Sz S &% B R S A L (MHR) . RS0 %% RAEFRE(SI) . 42 5 FORE R M.
FREL(SIRI) . AR 7T 45 BAMIHER P S T Sk, AHTF 70 ™48 ¥ e e, SR eI M R E R
QO LA B P 43 M 7 (W B R « AR B E S FOIRBRIORE T SE) . BMEm . KW R A s il

DOI: 10.12677/acm.2025.1561825 1063 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561825
http://creativecommons.org/licenses/by/4.0/

ik, HFG

AN H WAE AT S E B R s Bl 3 A R PR . TR B Ly DA AR R S B
Ik R MERERER L. BFFE il R R F B R e B2 et (f6 25 . KYLL-202407-058-1) .

22. Gt FERE

G it M E H SPSS26.0. 18 B k4T Kolmogorov-Smirnov G 56 IEASME, & IEAS0 A6 B %
Fri P IE + AR ZE(Mean + SD)FRoR, LI t K58, 7 ZEAFEAFFA IR 40 1 FH AR FIA
5, PO 3R R . K Spearman MG #T 2 fE 45 5 FPG. TG AR FE bR UAH M . @I Logistic 7]
V5T, BT IR ERE FE 5 0 A O R R R I OE R o BB /KIE = 0.05, JCHRFRRIE DL HCOUNIAE R, P 14
<0.05 R EAA G 7R Lo

3. &R
3.1. BEMEKS < MM BETENRIERFRNXER

Table 1. Clinical and biochemical characteristics of the overweight/obesity group and control group
= 1. 8= R ABRLE AT HRLE AYIG R B A (L HHE

B3 WA (n = 130) R E KL (n = 330) RHIF1H P 1
NEESi
FUE (D) 12.0 (8.5, 14.0) 12.0 (9, 13.5) 0.549 0.583
FAE(n, %) 70 (53.8) 209 (63.3) 3.517 0.061
NI =S5
BMI (kg/m?) 16.74 (15.17, 18.77) 23.95 (21.18, 26.82) 14.872 <0.001
SBP 109.00 (100.75, 114.50) 115.00 (106.00, 128.00) 5.637 <0.001
DBP 68.00 (62.00, 74.00) 70.00 (64.00, 77.00) 2.403 0.016
ESH
FPG (mmol/L) 4.45 (4.19, 4.69) 4.58 (4.29, 4.90) 3.128 0.002
ALT (U/L) 10.00 (8.00, 12.00) 15.00 (11.00, 21.00) 8.523 <0.001
TC (mmol/L) 3.73 (3.32, 4.25) 4.02 (3.58, 4.51) 3.969 <0.001
TG (mmol/L) 0.80 (0.66, 1.11) 1.03 (0.75, 1.43) 4.477 <0.001
HDL (mmol/L) 1.29 (1.14, 1.48) 1.18 (1.04, 1.38) 3.906 <0.001
LDL (mmol/L) 2.04 (1.69, 2.46) 2.44 (2.02, 2.83) 5.667 <0.001
Hey (umol/L) 8.05 (6.60, 11.45) 8.60 (7.00, 11.80) 0.910 0.363
FFA (umol/L) 35.00 (25.95, 54.25) 40.00 (28.00, 58.40) 2.036 0.042
WBC (*10%L) 6.15 (5.21, 7.23) 6.62 (5.65, 7.76) 2.909 0.004
N (*10%/L) 2.88 (2.21, 3.69) 3.27 (2.66, 4.14) 3.494 <0.001
M (*109/L) 0.35 (0.29, 0.43) 0.40 (0.33, 0.48) 4.277 <0.001
L (*10%L) 2.57 (2.17, 2.97) 2.50 (2.06, 3.12) 0.138 0.890
P (*109/L) 263.00 (232.50, 306.50) 296.50 (254.00, 341.00) 4.286 <0.001
MPV (fL) 9.50 (8.80, 10.20) 9.4 (8.78, 10.10) 0.773 0.439

R SBP AIL4EE, DBP N&F5KIE, FPG AZMHIMLKE/KT, ALT NSWHEE, TC NLHEEE, TG AHMW=
fis, HDL AmZEEREANEER, LDL MMEEEREAEEE, Hey NEBEMEIR, FFA NIFEEIER. MLH
MR R WBC A4, N oA PERIZI, M SBZgiiE, LakEgiie, P i MMits, MPV P/ MR AF .

WA 1 PR, SR, B E B L E AR RS AR EOE R 22 (P > 0.05), AIHREERAERE
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SRR FO HoA 45 R LR AR T TR B SR RELL BMIL UR4EE(P < 0.001) K &75K IE(P < 0.05)#4) & 3
TR . SRR AR bR T WL, RS A A SR R Hh =R R R R A ]
i [ F 55 2 i T 6 R AP < 0.001), 2 i IfiLbE 7K S (P < 0.05) J i B3 IS i 5 (P < 0.05) 7k e T- % HR2H, 1 ey %
J i A UL DU T X IR ZH(P < 0.001), RSB IdR R 2 R B A it L.

KT IMmAn %, A8 E AR (A0 s T X IR AL(P < 0.05), HrrEhigii . AL EET
(P <0.001), [EWHEA ML/ NRTHEL) 523 T 5 (P < 0.001).

AHEFRA ME B0 —2511 5 MLR. NLR. dNLR. MHR. SlI. SIRI £ & EFRr. 458 ER,
JIE PR 2 8 ) LB 2 3R T A AT AR A 48 3 T T IR W IR 4L P < 0.05) (£ 2).

Table 2. Comparison of inflammatory indices between the overweight/obesity group and control group
72 2. EBERABRELA RIS FRE MK FETRARELER

RIEZH S ZH (n = 130) B S AR EZH (n = 330) KHIF{E P A
MLR 0.14 (0.11, 0.18) 0.16 (0.12, 0.20) 3.126 0.002
NLR 1.19 (0.82, 1.51) 1.32 (0.98, 1.80) 2.565 0.01
dNLR 0.98 (0.71, 1.22) 1.06 (0.82, 1.41) 2.713 0.007
MHR 0.26 (0.22, 0.34) 0.33 (0.26, 0.44) 5.451 <0.001

sl 300.62 (223.01, 422.06) 377.70 (273.97, 535.24) 4.199 <0.001
SIRI 0.40 (0.25, 0.63) 0.53 (0.35, 0.75) 3.879 <0.001

3.2. RAEIBIRS BMI R &4 LIBFRATIEX 4

W — DA M) LB R SEFR bR S R . g BMI SE4EAREEAT AHOCIE 70 i . 25 R R MLR.
NLR. dNLR. MHR. SlI. SIRI 2% EfEHrE) 5 HDL 26X (r = -0.621~-0.141), HZEFHAH 2%
B (P<0.05). S5ZMK, FIWMAEERYS BMI £ IEMI(r = 0.154~0.243, P < 0.05). 14, MHR 5
TG 2 W.F IEMXK(r=0.257, P <0.001), MLR 5 TG 2 &# M AH5(r = -0.111, P <0.05). Sl 5 FPG £ IF
AF(r=0.217, P < 0.001). ALT 5 MHR. MLR. SIRI ¥ % IEAH%(r = 0.12~0.179, P }J <0.05).

R RER, 2O SRR LB MR T )68 Rk B AR A UIAR (R 3).

Table 3. Correlation analysis of inflammatory indices with various parameters in children with overweight/obesity

= 3. BERMLEREERS BERNEX TS

L7 TG HDL LDL FBG ALT BMI
MHR r {8 0.257 -0.621 0.003 -0.084 0.179 0.237
P{E <0.001 <0.001 0.959 0.129 0.001 <0.001

MLR r i -0.111 -0.141 -0.1 -0.031 0.12 0.154
P{E 0.044 0.01 0.068 0.573 0.03 0.005

NLR r i -0.047 -0.197 -0.093 0.057 0.056 0.243
P{E 0.392 <0.001 0.093 0.303 0.311 <0.001

INLR r i -0.029 -0.205 -0.092 0.073 0.029 0.238
P{H 0.596 <0.001 0.096 0.189 0.605 <0.001

r -0.034 -0.169 -0.041 0.217 0.085 0.184

St P{E 0.54 0.002 0.461 <0.001 0.122 0.001
r -0.01 -0.205 —0.065 -0.011 0.126 0.210
SIRI P{H 0.855 <0.001 0.237 0.845 0.022 <0.001
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33. BE/MESONERKRERMXR

WrRa KRR, IEWAEA, BEA. EHAEFR AR EEZER, LTS LBIE
WX Z (P < 0.05), X 5SeRTHGENT AL RMFT. BMIH =218 Py Py LBy 2L 25 72 57 (P < 0.05)
(& 4.

Table 4. Comparison of general data between children with overweight/obesity and the control group

4. BE/MRKLESHRE—RERIXILE

AR St ZH (n = 130) B EH(n = 136) AEAELH(n = 194) KMHE  P1E
R (2) 12.0 (8.5, 14.0) 12.5 (9.5, 14.0) 11.5 (8.5, 13.5) 2.299 0.317
FAE(n, %) 70 (53.8) 78 (57.35) 131 (67.53)" 6.984 0.03

BMI (kg/m?) 16.74 (15.17, 18.77) 22.12 (19.85, 23.86)" 26.02 (23.10,28.93)%  272.446  <0.001
W TEXEAMEL, P<0.05; *S5iBEAME, P<0.05,

I HROE AR E ARSI SR R, AT = A i A B R (Y P <
0.001); &F5k KR AT L Z K T AERELL(P < 0.05) . 25 I MUAE 75X HEZH S5 A R4 . B =5 4 5 AT k4 1)
AR 2 5 (P <0.001). BHE SN TC. LDL ¥ 53 5 TXHRAL(P <0.001), LML TG &3
TR e E ZH (P < 0.001), 1M AEE4H HDL & i X HEZH(P < 0.001). W45 R ER, BEE BMI A
IEWETEEE, B, JLEZ L0 ME R R I VB RS, R RS JLE O
I e 6 PR 21 0 S W B DDA OG, BMIL KPS, 22 000 ML A 1 66 [R1 3R e ) UG R (552 5)

Table 5. Comparison of cardiovascular risk factors distribution among the control, overweight, and obesity groups
F 5 XERME. BEAE, BRACDERKRERSHERLR
TS x4 (n = 130) e E 4 (n = 136) FEREL (n=194) FfE P1ME
SBP  109.00 (100.75, 114.50) 112.50 (104.00,124.00)" 119.00 (108.00, 131.00)* 40.985 <0.001

1L & (mmHg) .
DBP 68.00 (62.00, 74.00) 68.00 (62.00,76.75) 70.00 (64.75,77.00) 7.824 0.02
FPG (mmol/L) 4.45 (4.19, 4.69) 451 (4.22, 4.81) 4.62 (4.35,4.93)*  16.826 <0.001
TC 3.73 (3.32, 4.25) 3.96 (3.50, 4.49)" 4.04 (3.60, 4.52)" 18.466 <0.001
0.80 (0.66, 1.11) 0.88 (0.68, 1.29) 1.12 (0.79, 1.53)"*  30.374 <0.001

1L f&(mmol/L) .
HDL 1.29 (1.14, 1.48) 1.21 (1.07, 1.45) 1.17 (1.02, 1.33) 20.807 <0.001
LDL 2.04 (1.69, 2.46) 2.25 (1.89, 2.66)" 249 (2.08,2.89)*  42.613 <0.001

W TEXEAMEL, P<0.05; *S5BEAME, P<0.05,

Table 6. Logistic regression analysis of overweight/obesity and cardiovascular risk factors
6. BE/MKS LMERRER Logistic EYI 534

OIME AR F R RS O BB S.EfH Wald 18 P {H OR {H ] 95% CI
fH 0.526 0.265 3.945 0.047 1.692 (1.007, 2.844)
' JE e 0.993 0.256 15.039 <0.001 2.700 (1.634, 4.460)
i 1.059 0.483 4.815 0.028 2.884 (1.120, 7.426)
s JE e 2.337 0.437 28.651 <0.001  10.348 (4.398, 24.347)

W 6 fira, 8 Logistic BT AL, AR S ERERG LB rh, A7AE LT IR I TS S 3 Al
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AR FE bR P AT R — T S o0 B AL L, ) L SRR ) L3 O I 2 0 R 2R RS e AR BB B 4L 3 i (P <
0.05), 437l A 1,692 %M1 2.700 {5, FA(EIE . MpESk iS55 3 FlXSHEFR o 2~3 T3 5% B A0
Eb, ABEE ) L3E K R Lo I 7 2 075 A6 XU 5 A R 4L BH 5 7 i (P < 0.05), 4373 A 3 2.884 % % 10.348
%,

4. ¥+1ig

JUEEE ., LSBT IR K 2~ FLAE R R R [14] . ASBIFead s bl ST A J LB 5 IR A
FREOLE M S TR R, 76 ) LI R I /0 R AT RE I8 12 1 2 RENLHI IR SR 25 L. AT
SR E L JLE MLR. NLR. dNLR. MHR. SII. SIRI Z#&EfPREE & TIEH JLE, XEfirs
HDL 2414H5¢, 5 BMI. TG, FPG. ALT B IEAE, &/ BE M) LEAAEE M RARES, HARAEK
iR FERIT. g% IR E SR FELE VML, X —KI5 Elena Ryder 25 A\AE R RE FERF
FP MR NLR. SH # 3 —5([15].

R, R EE SN R AT T S P U fE B TR 2R R . B E SR BMIL, IfLE . I AR(TC. TG, LDL
FhE A HDL B#AK) ZSBRIMAE & ALT /KPR & T 1IE% JLE, HiXx—5 %k BMI FH&ifinE . Logistic
WA 3 Bt — e, AR LB I 1 e 2 AR S i i, o I XU 2. 3 18 n- 1.7~10.3
fi%, #2728 BMI A2 )L O I R FI S8 fa br,  JEEEDURYE BMI 2326 ML T I 5. 4ia LA Bgs
H RIEFRRR TR PEAL AR L2 o 0 A XURS: A B AR 64 o IR SE R, DL B SEREFR AR IR AR A 5
ARAFPEAE oy AR B A TR, DO IS 0 1) — RIS HR (T IR A, RN mT R 9 i Ah A e
BN IFEFR, 18 IR R EIGIT SR .

41 RBEEXAEN SR

FEFEARAS T AL H I — R YIS 5EREAH 5 1 AR 25 08 o 3 B3 K G 7 LSO R A AT 2 B
WS G PETE RN WA S B o 2 IR I 200 M A AR DK R A RN, 2 55 15 Wk 4 O 45 e 2 240 PR i T s
HIR, 75 RFFEEBIAREE JORE MV [16]. T 4 1) B MR gH i 43 W B R SE R o (TNF-a)) 191 35-6 (IL-6) 55 {2
RAMIPE T, X LA 5 AT R S 2K AR D 40 i B AR S5 A E 3 ORR B B AP IR R e
PR AR . Hhsh, TEEFRSRMEI T, LR @ hpiBes. flin, Ao R IE AT
P P LAE T TLRA A2 44 il 98 RE IR SN, X 30— 20 I T HEJEAE 5 1) 4 B JE /K P R = (171

IR AT REAE 56 B R AEAM S BRI AL, BRI O R G AR R . KR AR A T R
M B IhRE, (R sl kol AR AR Ak 1) R 2E R R AT S5l 25 38 I 0o I 280 9 P XU o F IR S X
— WO TEARREAEE S, A5 RREACEI T S S RO R e R VA flin, HRFRK
R JRE A N BT R P 4 ik 2 40 B LA 5 30 ok PN i 2 VR R R S TR A OR8] X AR )L E T D AR
ST PR PR BT B 1) 2 RE T RE L2 TE NS SRR Co 0L A (R A8 T W R P 2 ok o R A S R T HE B [
B, S SERE ML IR N IR AT BT 2 A R PP ot o I 7 XU () S MR 8 42, S Ml RS 3 B 6 Tk
JIEJHE £ 5 B (L BRI AR

4.2. MERRESARKRE

JEAB SRS T ENLRES RORETR AR 2 K, EUMEAELL TR 5, R
ity JEIERE —FHRIBIR TS 1A —— JOE AT REA LA 45 R, i r] REAE AL A R (e HEVE T, i
15 BA B B P 1R — S PRI R G R [17] . FIR, AW FUR IR SR 4544 H % A 1iEshKer
Lo RARHI LA AR IR AR R 3K . ISP SRR T S AR BORAS AT BRGSO, s iR R
ARG FHIANENEIAE, AT AN S RAEVS SV THRAE G W SR B/ U AR TR R BE 3 7 T A7 AE

DOI: 10.12677/acm.2025.1561825 1067 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561825

ik, HFG

GEMEZESE, HR o SO A RE VA T AR U s AR NERRAS [19] 0 ARSKWT T NLIE S VEAR 918« AT 7% R
HFBOERI e, IR AR IR TR A i e

gib, WEEZYEEERIRDNT, s 1 E B LE SO TR br 5 A o U8 fE R A & 13l 35
FARAE, ARRNUGIBT TSR 1 il R B S8 . M LB DFEREE BMI SN, ACH R A0 A KU
EHATIEME &S . RAETERR 5 A S BRI SRAESRR AT AR 1Al B A 5 o LS KOS R 98 CE AR 254
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