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Abstract

Objective: To explore the correlation between the atherogenic index of plasma (AIP) and bone min-
eral density (BMD) as well as osteoporosis (OP) in middle-aged and elderly populations. Methods: A
total of 327 middle-aged and elderly inpatients admitted to Yongchuan Hospital Affiliated to Chong-
qing Medical University from October 2023 to September 2024 were randomly selected as research
subjects. According to the diagnostic criteria for osteoporosis formulated by the WHO, the patients
were divided into three groups: normal BMD group (88 cases), osteopenia group (113 cases), and
osteoporosis group (126 cases). General data and main biochemical indicators of patients in each
group were compared, and AIP was calculated. SPSS 26.0 statistical software was used for data anal-
ysis. Kruskal-Wallis H test was applied for intergroup comparisons, Spearman correlation analysis
was used to explore the correlation between osteoporosis and various indicators, and logistic re-
gression analysis was performed to identify the risk factors for osteoporosis. Results: Age was pos-
itively correlated with the occurrence of osteoporosis (P < 0.05); height, weight, BMI, fasting blood
glucose, triglycerides (TG), AIP, and uric acid were negatively correlated with the occurrence of os-
teoporosis (P < 0.05). Female patients were more prone to osteoporosis than male patients. AIP was
an independent risk factor affecting patients’ bone mineral density (P < 0.05). Conclusion: There is
a correlation between the atherogenic index of plasma (AIP) and osteoporosis in middle-aged and
elderly hospitalized patients, and a low AIP level is an important risk factor for the development of
osteoporosis.
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H IR B KA JE (Osteoporosis, OP) & —Fi LU &K T B WO 45 M B R 5 S50 R W 14 185 0 >y = BEARRAE 1) —
FloE AR (1], FEERER AN DZ RIS, BRI R IR ER N, & Rt g iR
AR R T 2RI KA, 50 & DL NBEE AL RE S0 2 19.2%: 65 % LA N BB T BAARE B0 23R 32%
[2]. BEEFRIIEK, B 2RO AR B, BoNMmEEL R LGEE, ERR ™
H R S NV E SR B R E Ry —FE bR E s, IR 1296 K& I st
NEE, AR, BFSTHRE RN U S R R A CE R A 2 [R) % Y)AH 5K [3]-[5] -

1 3% B Bk i A4 5 % (Atherogenic Index of Plasma, AIP)/E A —Fs B i fig 25 & 48 4%, HitHEARXAN=
P H 1 (Triglyceride, TG) 5 %% i Jig 25 A JIH [ % (High-Density Lipoprotein Cholesterol, HDL-C) AR % 4k
¥4 H[lg (TG/HDL — C)], ##¥I/2 Hi Dobidsova M & A [6]%F 5t &k I AT E A ML B Bk s FEREAL B0 bR 54,
TR R I AIP 5155 2 g 25 M1 (Low-Density Lipoprotein, LDL)fik: B A2 Gk, HETE A W FRIE
S AIP 7E—EFE R ba] [ B ARSI KAk K AH DG B, B T AR 48 baoAE bE X I PR il A o ) M
DU S0k T [7]-[9) . ITAERA D EF TR I AIP 55 55 R Ko RS 2 UM O, (H2 B Z X rh 2 42
NEEAIP 58 %5 5 K TR % RIS L IRIE . Ik, AHE 7 DL 2 4E AR s N BAR AR, 31T
FAIP 58 JFUERAA PIAH I, AT A o 2 4 S 3 AR B R b R TS A6 T T 3R LR A
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2. WRE5HFE
2.1. HIRA&R

FEALAEL 2023 5 10 A ~2024 4= 09 H B E RERI M E A ) BEBRE AR B, JRIEEEE TE
TNEEIEFA. BRERENE RN E. AR S R TOR T O ) B3 3715 50 i B 5 H
BEENFRRE, ZEMERES.
2.1.1. N FHEBRFRAE

(1) F#eTE 45~89 %, MERIAIR; (2) BERSIEW A2, HAEEWHL & AR ITAEAIMR; (3) ZE At R

.
2.1.2. HERg#wiEE

(1) BETHEMEIEE S RE RS, A DR R s, (2) BF MR 3) Fik
FIES IS B RS (4) KIEMNER: B) ImRBRAEE.

22. I3

221 —fRBIERE
[ e S A B USRI N RS B AREEL IR AR WROBSRAE.

222 BERENE

KHXAE X Lo B BEAL(T . GE, %45 DPX-NT)I & 32K & ikt L1-4 a8 B, th8H 714,
T >-1RRNEEEIER; 25<TE <-1RNEHBERK TMHE <-25 FRE B,
2.2.3. IEAXIERR

ML B BAE L T8 £ (AIP): AIP = log (TG / HDL — C).

2.3. GtFESH

K H SPSS26.0 Giil -3t A7 Bl 0 hr. T & B EST B + mEERR, dEt
BRI E T Z 0N EESS AR LR WU 4720) [M (P25, PT5)]E, Al # A Kruskal-
Wallis H #5565 . K F Spearman #0552 BRI B RS AA 5 B Febn A et . B FURAMIE S & B R
8] )% 224 ] Logistic [B1J94) 87, P 1A < 0.05 #¥\ N2 R HA G2 .

3. &R

3.1. ZHHIEHEEDE N —MRIE KR TTR LB

il

Table 1. Comparison of general clinical characteristics among the three groups

1 ZHHiE—RRIIE PR R L AL
HHEEIERE®B8 A)  HEERD 113 A) IR B (126 N) giita P1a

IR (D) 60.50 (54.00, 73.00)  69.00 (59.00, 76.00)  76.50 (70.75,81.25) H=58.989 <0.001
P (A%
5 41 29 17 X2=29.147 <0.001
% 47 84 109
UTGEIONAY) X2=19.655 0.008
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I 71 99 119
f 17 14 7
RLEEN 0Ny
I 65 95 116 X2=13.052 0.001
H 23 18 10
e 0L SR (A H)
& 36 55 53 X2=1534 0.464
H 52 58 73
B PR 52 (N R)
T 18 50 66 X2=22599 <0.001
e 70 63 60
maem  0RUEM.ISTOMEO IR0 y_ng oo
()] 64.78 (£9.86) 58.61 (+8.62) 54.60 (+9.03) F=32.330 <0.001
BMI (kg/m?) 25.23(22.94,27.39)  23.44(21.97,2552)  22.92(20.97,25.08) H=21.465 <0.001
W48 I (mmHg) 139.41 (£21.25) 135.96 (+21.76) 138.21 (+20.69) F=0.698 0.498
#F 7k I (mmHg) 81.06 (+12.79) 77.97 (¥11.15) 79.58 (+12.23) F=1644 0.195
25 g 4 (mmol/L) 7.94 (5.80, 12.38) 6.07 (5.07,9.71) 5.88 (4.96, 8.30) H=19.918 <0.001
S I [ B (mmol/L) 477 (+1.27) 4.75 (¥1.11) 4.60 (1.13) F=0.678 0.508
H it = A5 (mmol/L) 1.92 (1.44, 2.65) 1.65 (1.30, 2.12) 1.39 (1.13, 1.99) H=22.336 <0.001
flRe 526 2 IR 2.46 (1.80, 3.16) 2.32 (1.91, 3.06) 2.29 (1.71, 2.88) H=2642 0.267
(mmol/L)
e IR IR A 1.08 (0.92, 1.26) 1.10 (0.95, 1.25) 1.11 (0.94, 1.26) H=0698 0.705
(mmol/L)

AIP 0.25 (£0.23) 0.19 (£0.19) 0.12 (+0.19) 10.354  <0.001
Bigman)  SOREDT SO0 WCEO. g oo
WLEF (umol/L) 66.00 (55.25,80.50)  66.00 (57.00,81.50)  65.00 (57.00, 76.25) H=0.422 0.810

Bk T R (VL) 76.50 (65.50, 94.50)  80.00 (68.50, 98.00)  81.50 (69.00,99.25) H=2.475 0.290

WNAWFF 327 Bl EEA BB, WRIELREIEEE D T EEEEH. §EERDH.
RIA, HrPEsEIEEHEL 88, HEb26.91%, B E/4H 113 4,

G

bk 34.56%, B G IAL

126 4, 38.53%. &5 R IR, AT NTE, SARER . MR TR s PO s BRI . B
faE, BMI. R, Hi =K. AIP. JRIERZERA SR (T P{E <0.05). Mim w5 1k
£ AR i 7 R R s [ i A (3% o =4 e = i 2 N =it o =g 5 S N N N Y R AL S b e e
S(FrfE P{E >0.05), W& 1.
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3.2. BIEKIERS T RHHRAEXEDH

Table 2. Correlation analysis of clinical indicators with osteoporosis

* 2. BleKERS B REMEEX SR

r P
e 0.422 <0.001

5 0.292 <0.001

WA s -0.172 0.002

R s -0.198 <0.001

e LS 95 B2 0.001 0.980

B BRI 93 52 —0.248 <0.001
5 -0.356 <0.001

(EN: -0.381 <0.001

BMI —0.244 <0.001

e -0.004 0.983
#ikE -0.023 0.676

7 1 A A -0.220 <0.001

A L[] -0.053 0.340

Hih = -0.262 <0.001

I 2 e 2 1 L -0.089 0.107
v 2 S MR 1 I 0.036 0.517
AlIP -0.218 <0.001

JRIR -0.154 0.005

JULIF -0.025 0.658

T RER A 0.085 0.124

FIH Spearman FRAH MRS IR 73 BT 51 PR A 55 5 A JTRBRA IOAH OGP s 45 TR R AR RS 51 JSRBAA 1)
RAEZIEAFK(=0422,P<0.001); B, AE. BMI. M. Hil=. AIP. KRS58 R
KA B AU (r = —0.356, —0.381, —0.244, —0.220, —0.262, —0.218, —0.154, P < 0.05); H &A% T B %
TG RKAEF RS2 2).

33. hEHFERBELE R RHEMERERN Logistic EYTS5HT

PLER AL R AR E, DER. BMI. SIIMMEE. AIP. JREZ. TR, WO se . s,
WEPRIF oA B AR &, HETH T logistic AT, 45 SR, F#. BMIL ZEHEI AIP, P RI7ERA
ZERBIH S (P < 0.05). H AR 5 H B A R AR B IEAEOG(P < 0.05), 1fif BMIL ¥ i IfLBE |
AP 5 BB I & A 2 A1 G (P < 0.05), T3 11 i3 5 2ok J8 5 AH LA B R AE B T i #A (P < 0.05)
W4 3.
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Table 3. Logistic regression analysis of risk factors for osteoporosis in middle-aged and elderly hospitalized patients
3. hEFEREBELE T REMNEMREZR Logistic B354

SN B SE Wald x? P OR(95%CI)
W 0.103 0.012 72.185 <0.001 (0.079, 0.127)
BMI -0.140 0.037 14.301 <0.001 (-0.213, -0.068)
7 LK -0.093 0.033 7.683 0.006 (-0.158, —0.027)
AIP -1.772 0.589 9.067 0.003 (-2.926, -0.619)
PRI -0.002 0.001 1.981 0.159 (-0.005, 0.001)
) -1.805 0.354 26.014 <0.001 (-2.499, -1.112)
W R 58 -0.239 0.508 0.222 0.638 (-1.235, 0.756)
R 0.057 0.429 0.018 0.894 (-0.784, 0.898)
B PR 52 0.338 0.277 1.488 0.223 (-0.205, 0.880)
4. g

H IR G — P SRR KA SR , BEE TR E N 2RI INEE, B TR 1 R R IR AE
Tto BB FEEITEFEAF T AENGEER, HFHREFEEBRMBICMN EFLEEHN 2 —,
DA AR B AR 51 A A TR 2 (A . B A M R AR 5 Z TR RAOG, WaEed. vl A0
J7as RS, m . BEIRIE . AR WURF. JRERSER 25 8 % A7 AR RIK[10]-[13]. TEAHFFLH,
RIVFRE 5% B R IEMOG, AR T BV A 5 R A& TS, H BMIL 25 B b H il =& AIP.
PRIZ 551 JRBRARA 1) A B ARAR G

e R < BRI 25 LT B LA 5 A L, AR SR AN DI R B S B Fe R B, Il S 8 5 B AR 2
[T REAAAER ARG &R, (H H AT BAENHRIIATEE, a2 T 2 AW ERILFE S S R4 A& 48
J R — R [ 78 R T 4R [14], 24 B AR S5 0 B T B PR B AR, (g (] 70 J53 4 A e g i 44 P 43
s IR 1 R AR B AR A [15] o g i 400 PRI e 4 A 2 T PRS- ER A S B B AT, IR AR 3R L
AT RET- 4 S B A5 5 M S AR A A [16] . BRAt, MRS e Mg i TR (s = . R BE R 4%t
LRI B AW, TIE B S FGFA[17]. Rucha Saoji £ A\ [18]%} E 8 #4722 P ) — T i
AR, @mEERES. Wl =05 5 MG 5 E &b 835K, Qi Zhang % A [19]4EH H 444 J5 %
P B I A 8 T i o R e vy % FEE IR i 1 R T 5 1 % 2 IR AE AR 2 M O k . Cui 5%
[2010F 7 R BLAA L Ji Lotk B H i = B /KP5S8 % B R AEAR G, (BAEA a0 Lot b Hlh = Be K P im i
HEHBAG ERERE R, Zhang 55 A\ T8 H [21] AR 2 VP 2 NE 7R A B XS 1A YIRS 2 —,
AT R ARAE TR E TR VT AS (MNA) I E 9 s Fo A R R 2 4 5, FLRU IR [ /K P 2 I T 6 R
Rr2H o TEAERE B FH PRI AR AP LB 2 5 A& BURPIHEAA 2, WEA—MEFRA R ILEFRIM
BRANREEFHRAES KRN EZNE 2 —, FEmRI RS e 525 1R A M e [22] . fEH Z4HENBE
o, ESPIRESERETE SR /1 T R 1BV SO OBER ZALAE, I TR A XU [23] . RAEAN R
FIRZR B AN R AR SRR 451 I A e 2 — 80, TRES NEABE. Flde. s, X EMHERER, 5
HMEAE AT BE B — AR FR AR A RE L5 A I WA P IR AR S Il A %

AP fEA—NE R IE SRR LA MR bR, [ T H b =B85 w8 B G 8 IR B E G &R o
ARG TATR I TR, AP 58 R Z BAAEME M, REARMHASRAEER. —IE
TERRVT AIP 58 R 2 [0 196 R B [24], % 2007 4E~2018 4F 4= [Efd B 578 77 1 & (NHANES) L

DOI: 10.12677/acm.2026.163869 969 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.163869

BT, T3

YT 1 0, LR AT UK AIP KT CREFAE — 5 VL A AT REAT Bl T B AL A8 B oA E [ XU o Bt 9k AP
SV LB N 2RO, H S E RSB IR BRI AR, RUIEPHE 25 102 i) B
HACHI, AIP ATREZ — R FIUEOAR[25]. BRikZ b, Qiwang He 55 A [26]7E B i) — W5k R L ik
IR W FE A B, AIP ] RESR R B 3 B, BRI R R BT AIP KB, 6 T B B F
RAERAZH R HEZMBI ARG RAF R, AR IAL AR AIP SR 5 DU B
FA[271-[29]0 SZWEFE[30]5 A E4F 2 BURE PR B E 1) AIP 58 BgRA Z A AR S R AT 1 W IE, B
AIP (B 58 BRI A ARG IIAR oG, AR AIP 28 s fa kA EEZ SRR, I Ea 2 2k
PRI R AR BT AR 2 —

FEABI T R B Z AR AT e R M BB KA T 205 1 PR RA A7 A2 R AR E - AIP ZKCTBRUIR,
R R AR FRARAEZ R Logistic [H[H A% VIRARIR G, X4 RIA S AR
o RFERIAT P2 E ABHARLN KL AIP AL TARKPIN, S B & B A R . RAE A FRTFER)
RS2 R, HRZHW TR AIP 58 BB Z A7 AR —E ORI, X9 AR R PR SE B il
i AIP G B AN R A T — R H ik

BT EAFAE I RIRYE: 1. AHTFCLL 45 2 R UL EREB AR SIS, Fr Az 45e vl fe A
G T AL X AR R Z N B )5S0 T 7 B4R SR (R R P AR AR I BRI — P AT 2. ABEST
FEA R, Sz 5 HARER I BB U R, ARt R M AR AN ZES RRFEY KA R —
AIUEARRT TR . 3. X2 — WO, RAEHiE AIP 588 2 AL —E OCHE, (HICIEHER
RIRK R

5. &

LR LRIk, AIP A5 B N B AR T VI, DIAE SEBRIm R SE e, AIP T 2 10
AT RBAA I — T . 2050 A LR A LARTR R -

&5k
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