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Association between weight status and atherogenic index of plasma in

adolescents from Liangshan Prefecture: a cohort study
LI Chun—yi’, GUAN Tao, CHEN Bao-feng, FAN Hui

“School of Public Health, North Sichuan Medical College, Nanchong, Sichuan 637000, China
Abstract: Objective This study aims to investigate the association between weight status and the atherogenic index of plasma
(AIP) among adolescents in Liangshan Prefecture, with the goal of providing evidence for the prevention of atherosclerosis in
this population. Methods In October 2021, a sample of middle school students from three schools in Liangshan Prefecture
was selected. Follow —up survey was conducted in March 2023. General demographic characteristics were collected via
structured questionnaires. Anthropometric measurements, including height, weight, and waist circumference (WC), were
obtained. Fasting blood samples were collected to measure serum triglycerides (TG) and high—density lipoprotein cholesterol
(HDL-C). The associations between baseline body mass index (BMI) and WC with follow—up atherogenic index of plasma
(AIP) were assessed using a linear regression model incorporating restricted cubic splines (RCS). A mediation analysis model
was employed to evaluate the potential mediating role of baseline AIP in the relationship between baseline BMI  (or WC) and
follow—up AIP. Furthermore, the association between baseline weight and WC categories and changes in AIP from baseline to
follow—up was examined using logistic regression. Results The median baseline age of the 1 023 participants was 14.0 years,
with 43.7% being male. The RCS curve indicated that baseline BMI was linearly associated with follow—up AIP (P,,.,<0.001,
Proniineari=0.108). In contrast, baseline WC exhibited a nonlinear association with follow—up AIP  (Pyu<0.001, P, jineaiy=0.002).
Mediation analysis revealed that baseline AIP fully mediated the association between baseline BMI  (or WC) and follow—up
AIP  (BMI: Pyi=0.006, Piia<0.001; WC: Pyou=0.13, P,4,a<0.001). Compared with adolescents with normal BMI, those who
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were overweight or obese at baseline had significantly higher odds of persistent elevated AIP levels (OR=3.570, P<0.001).

Similar findings were observed when WC was used as the indicator of weight status (OR=3.388, P<0.001). Conclusion Both

elevated BMI and increased WC in adolescents are associated with an increased short—term risk of high AIP. Preventive

strategies targeting middle school students should be implemented to mitigate the early onset of atherosclerosis.

Keywords: Overweight and obesity; Atherogenic index of plasma; Adolescent
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Table 1 The basic characteristics of the research subjects at
baseline (n=1 023)

S| NE(%)
PR
Bk 447 (43.7)
Lok 576 (56.3)
B 358 (35.0)
R
U 370 (36.2)
ST 627 (61.3)
HoAh e 26 (2.5)
A 327 (32.0)
KB 322 (31.5)
28z C 374 (36.5)
FEA TR 641 (62.7)
F I — A R REIR ] (h) 8.33 (7.86, 8.81)
W4 i (mm Hg) 108 (100.33, 115.33)
#F5KE (mm Hg) 63.33 (57.33. 69.33)
[ (cm) 65.70 (62.20, 70.50)
S (%) 14.00 (13.00, 16.00)

Z3 G =g (mmol/L)
25 HDL-C (mmol/L)

0.86 (0.66, 1.12)
1.28 (1.1, 1.48)

AL 200 (19.6)
1l A = 219 (21.4)
BMI (kg/m?) 20.05 (18.37,21.94)
AIP -0.18 (-0.32, -0.03)
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Figure 1 Dose-response relationship between baseline BMI and
follow—up AIP
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Figure 2 Dose—response relationship between baseline WC and
follow—up AIP
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F 2 {EHEL BMICGELIERD) SBEVS AP JC & h R AIP (/20
Table 2 The mediating role of baseline AIP in the association between baseline BMI (baseline WC) and follow—up AIP

A5 RO AL A 95%CI PiA

FELk BMICEEEE N £ ) - L2k AIPCh A8 i) - Bl ATP(Z5 )R8 i)
FEIY 1. JEER BMI- JE2R AIP 0.015 0.012 ~0.019 <0.001
T 2 HELR BMI- il AIP 0.003 0.000 ~ 0.007 0.049
T 2. Lk ATP- BiiT)7 AIP 0.479 0.427 ~ 0.530 <0.001
SR 0.011 0.006 ~ 0.016 <0.001
HAEUN 0.003 —0.000 ~ 0.010 0.060
B 4225007 0.007 0.005 ~ 0.010 <0.001
A E (%) 63.6

FELRNEE (R N 30 )— Sk ATPCPAAS i )— BT ATP(Z5 )48 L)
PR 1 FELR I - JELk ATP 0.007 0.006 ~ 0.009 <0.001
Y 2 FLER MR — Bifiiy AIP 0.001 —0.000 ~ 0.003 0.132
B 2. HELk ALP- BifiT ATP 0.481 0.430 ~ 0.532 <0.001
SRR 0.005 0.003 ~ 0.007 <0.001
EAY 0.001 -0.000 ~ 0.003 0.130
EEAA 0.004 0.003 ~ 0.005 <0.001
A E (%) 80.0

T AEAL A S A b (M) BT AR L5 SRS OB 3 3l R IRl — T AR T IS i) 7 1)

3 AR A FURS SR FIRETT AP B RIS OR(95%CT) ]
Table 3 The relationship between baseline body weight and WC status and AIP from baseline to follow—up [ OR (95% CI) |
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