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Abstract

Objective: To investigate the correlation between dietary patterns and osteoporosis among middle-
aged and elderly individuals in Chongqing, providing scientific evidence for nutritional interventions
and prevention strategies against osteoporosis. Methods: A multistage random sampling method
was employed to select residents aged 40 and above from 20 districts and counties in Chongqing City
participating in the 2024~2025 Bone Mass Risk Monitoring Program as survey subjects. On-site in-
vestigations collected participants’ basic demographics and dietary information while conducting
bone density examinations. Individuals meeting osteoporosis diagnostic criteria based on T-scores
or Z-scores were assigned to the osteoporosis group. Principal component analysis was used to ex-
tract dietary patterns, with factor scores for each pattern categorized into quartiles (Q1, Q2, Q3, Q4)
from lowest to highest. Binary logistic regression analysis examined the relationship between die-
tary patterns and osteoporosis risk. Results: Five dietary patterns were extracted: the fruit-egg-dairy
pattern, the meat-based dietary pattern, the sugary drinks-fried fast food pattern, the grain-vegeta-
ble pattern, and the tea-coffee pattern. Logistic regression analysis revealed that both the meat-
based dietary pattern (Q4: OR = 1.22, 95% CI: 1.03~1.44, p < 0.05) and the sugary drinks-fried fast
food pattern (Q4: OR = 1.29,95% CI: 1.04~1.60, p < 0.05) were positively associated with the risk of
osteoporosis. Conclusion: This study found that both the meat-based dietary pattern and the sugar-
sweetened beverage and fried fast food pattern were associated with an increased risk of osteopo-
rosis in middle-aged and elderly populations. This suggests that in nutritional interventions for os-
teoporosis, beyond emphasizing adequate calcium and vitamin D intake, it is even more crucial to
limit processed red meat and other meat products, sugary beverages, and fried foods to optimize
overall dietary patterns.
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1. 5]

BN RE /& — B RGBS, HEZIG KGR E FURAA &, SO EER AL T A
B 2R AR [2]. BEERE N CZR RN, Z5m AT S H 28 ™R [ 1], & E R 5
7Ny 50 2 UL AT R AAE B RN 19.2%, TTE 65 % UL L2 N, X — W LT 2 32%([1].
i IX A B8 [E) R s et e v R G e, B DR T AS e 1 45 SR 1, 20 % DLE N BE RO RN 12.99% [3],
40 % LA ENBENER] 15.01% [4].

SEE RS RARZ, HR R 20 & s R EH SRR IZUESE[5]-[7]. B TR
515 R AA K RIOFEFL[8]-[10], ZHEF T H—EWECEFRRZNEM, MAELRRET, SREME5EFR
R IR IS B T AR, i B304 BT Ol V2 N 1 P98 (1078 FR AT R S e[ 11]-[14],
T2 SRS B T A T S AR R B AR IR B b, AT S A A i (B R 25 B N[ 7). AT FLAIN
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2. WREFE
2.1. ARMR

EFEAIN 2024 F 2025 FEFKTTH R XIS 20 ANXE 40 5 0L R ERENHEXN R A0t
UL H R T 0 B 45 ) PO S B R R 2 il (e B s LS. KY-2023-043-1), FTE AN R EES
55 S FE S . R Z M BV FOERR A R, 58— 0 BARHE N DRI 50 R s 0] 5K
WATEUL X BEHLIEG R 32T TN BT, B, R E . Uk, A, k. AN R, BEE
T A WY, JEM. B Wik e, b 20 ANX/E, 58 BOR S 1 X /B BE A LG B
—REST AL, =B BBENLERE 3 ANEIEIT AL A ALK, S TUR B AR RN A X R B LI A D
T 100 4 40 & DL E R JE IGEEAT P B R 3 AN . AN AL S G AT 7404 N, S HERR G & VR A H0E A 58
BN T AE I 0] 3L 429 iy, IRARBEA RN ESL 6975 1, 105 AR 94.21%.

22. ARFE

22.1. [A)&FE

1 F BB PR T 4% AR 0 G — I (T 2 1) AT B T Y, 035 0 8 T B AN 24 B (P
PEA. AR, R, AR BRVEE) . B SE A OGS B (R AGBRAE B BB AS S . BRAEE TS N AE
S CE RS FE AR AEVEAT AT OB FE R OB B AT SIS AR BB R . B8
F YRR &R AT IE, EEWERES R % 6 NSRS EFF IR RN E .

2.2.2. R E

TR A6 R B AR, SRR AT T A R AT O ARG A G A 45 R AR WHO H
FRUE[ 119 T < —2.5 T8 NE A SN B AA 2, He A R 8 B R AL R 2 e R g N AR TR
BRFA S R 4

2.2.3. BERERMEE

KRR R ALY MR, R A, HMmER. 8N, mlRk, @i, KR & 2
Hilh S AER AL WIS EREUORE. ZEAmEESLTE 15 AN Y. AR T R R R B YRR
BRI A WIS A R R R IR RN B TS B N R A 20 e RPN &, 7
WRYE ESREATARAEAL o XEAR AL H P58 N R 3 ey 70 W i) D7 AT S U B8, 3E4T Varimax
IEAE AT L 77 Z R MR 11435, S5 G0 A A R 5Tek %, R4 Kaiser ARk E Bl 7R AEAR KT
1A 7RO R AU . ARG A R M S I B8 1 BT (L 46 8 9 o A BT AT IR e B i 44
AERE o

2.3. FREHEH

P2 500 H BN BRGSO MR b . ks g E I
SR R A5 1) S e A L A B R DG AT R A AT R R I I H 40T R AR S A
PG BT I TR S AR SR ON, BTE R A T & N B IR A IR L S 6 R .

2.4. GEit i
i SPSS 27.0 Al R 4.5.2 HATE I BRI G 170 M o 20 FAL 5 LA (%o) 3R, 2L b < 5 A
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5. B SeA R RS T PCA & FIMER S, 24 KMO #3645 5 KT 0.5 H Bartlett BRIZEFG IR 45 5 P /N T
0.05 i, MR PCA Rt it iz, W e i zC i R 18 4% WU AL BN B = k408 Q1. Q2. Q3
Q4 VU, LLQI NZMR, K It logistic [A1 A4 #r G 58 BB A RE KU AR % 1. BL a=0.05
SR B K HE o

3. &R

3.1. ARMNRERIFE

ARILE 6975 N, FHH 51 2410 N(34.55%), 2ot 4565 N(65.45%); ~FIIFERH(61.3 + 10.31)
%o HAFERENZE 1.

Table 1. Comparison of basic demographic characteristics between the two groups

F 1. FEANBERAOFHHERELER

At ISk AEF BAL HIRGAR >
H

(n = 6975) (n=5093) (n=1882) X piE
PE5I
% 4565 (65.45) 3143 (61.71) 1422 (75.56)
159.978  <0.001
% 2410 (34.55) 1950 (38.29) 460 (24.44)
e
40~49 % 896 (12.85) 803 (15.77) 93 (4.94)
50~59 % 2222 (31.86) 1718 (33.73) 504 (26.79)
334.433  <0.001
60~69 % 2143 (30.73) 1498 (29.41) 645 (34.29)
70 % K LA E 1713 (24.56) 1074 (21.09) 639 (33.97)
R
DU 6745 (96.70) 4942 (97.04) 1803 (95.80)
7.981 0.013
Hoptn 230 (3.30) 151 (2.96) 79 (4.20)
SCAGTRE
XEBUNE 2690 (38.6) 1833 (36.0) 857 (45.5)
Wimh b % 3408 (48.9) 2507 (49.2) 901 (47.9) 143.697  <0.001
KERARLL L 877 (12.6) 753 (14.8) 124 (6.6)
gL INITA
KU 2690 (38.57) 1833 (35.99) 857 (45.54)
CLas 3408 (48.86) 2507 (49.22) 901 (47.87) 70.608 <0.001
B e 877 (12.57) 753 (14.78) 124 (6.59)
Bk
A AR KR 1116 (16.00) 771 (15.14) 345 (18.33)
AR S5 382 (5.48) 297 (5.83) 85 (4.52)
140304  <0.001
SIS A& K 80 (1.15) 64 (1.26) 16 (0.85)
TrEEN G 230 (3.30) 150 (2.95) 80 (4.25)
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A B A AR 114 (1.63) 83 (1.63) 31 (1.65)
LA ARN G 618 (8.86) 534 (10.48) 84 (4.46)
F IR 2012 (28.85) 1427 (28.02) 585 (31.08)
BIEYZN 1441 (20.66) 1021 (20.05) 420 (22.32)
HoAh 982 (14.08) 746 (14.65) 236 (12.54)

3.2. NREBMAOFHHE, KRSEFTALR

PR NFELE N VS ARG, MES . AR IR SCALFRRBE . UBUWRR I CA S BRL SRR I 43 A
G ¥ 22 5(p<0.05), W7 1. PILETEEACGR S BEAE BGAL s . BEAEE T 58 12 Hm AR
B AL FBE AR A _EIH G 7% 5 (p < 0.05), R SRIE K EE i LG %#2 R(p =0.72),
W 2.

Table 2. Comparison of disease information and lifestyle behaviors between the two groups

2. MEABERBRERSEFEITASFRNLE

A5 SRk e BB AL B ) ﬁ
(n = 6975) (n = 5093) (n=1882) X p
R AR
e 6139 (88.01) 4424 (86.86) 1715 (91.13)
WA 722 (10.35) 578 (11.35) 144 (7.65) 31746 <0.001
SRR L | 114 (1.63) 91 (1.79) 23 (1.22)
PRI 15
AR 6080 (87.17) 4377 (85.94) 1703 (90.49)
: 38.511 <0.001
e} 895 (12.83) 716 (14.06) 179 (9.51)
H B
WH 6367 (91.28) 4809 (94.42) 1558 (82.78)
280.736  <0.001
f 608 (8.72) 284 (5.58) 324 (17.22)
CEb
wH 6464 (92.67) 4758 (93.42) 1706 (90.65)
36.099  <0.001
H 511 (7.33) 335 (6.58) 176 (9.35)
BB L
WH 2411 (34.57) 1918 (37.66) 493 (26.20)
103.721  <0.001
A 4564 (65.43) 3175 (62.34) 1389 (73.80)
P A
01 4215 (60.43) 3184 (62.52) 1031 (54.78)
1A 1655 (23.73) 1149 (22.56) 506 (26.89)
65.043  <0.001
24 744 (10.67) 520 (10.21) 224 (11.90)
3K 361 (5.18) 240 (4.71) 121 (6.43)
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PEER &
SRIE B K
MAEAT 838 (12.01) 605 (11.88) 233 (12.38)
fICHEE 3528 (50.58) 2587 (50.80) 941 (50.00)
1.720 0.720
AR 2331 (33.42) 1692 (33.22) 639 (33.95)
R 278 (3.99) 209 (4.10) 69 (3.67)

3.3. EREAaE

PCA & F PERE 56 45 5 7R, KMO K56 45 5N 0.687 > 0.5, EURF R ER FEAG 56 4% = 6180.932, p < 0.001,
R AT J 42 PCA. FETRHEAK T 1 MFREURIE, PCA B2 15 K EWH P IREUH 5 N AFT
(WL 1), Fai s R . REER 1~5 70 hlar 2 K R - 36 - IR, Watma, &
PR - e B 28 - BRI — umERE . SR TE T ZE DT 46.976%, MG M)
DA ¥ B AT 4590 W42 3.

Table 3. Factor loadings for various food groups

3. BERMERIEFHE

L oXES A 1 AR 2 A 3 et 4 fEE R 5
wR —0.077 —0.046 0.120 0.691 -0.100
E-ES 0.123 0.254 0.265 0.223 -0.320
A —0.043 0.451 -0.039 0.480 0.130

HAh & A 0.072 0.708 0.135 —0.043 -0.052
1 0.053 0.743 0.029 —0.035 —0.044

fhgRE 0.176 0.445 -0.010 0.016 0.112
B 0.199 -0.061 -0.117 0.717 0.067
KA 0.644 0.155 0.019 0.126 -0.045
HH 0.705 0.066 0.002 0.078 0.038
L 0.422 0.010 0.217 -0.037 —0.167
MYER 0.061 0.092 0.771 0.010 —0.006
#* —0.074 0.059 0.087 0.128 0.619
IhnmE 0.100 0.026 0.049 —0.086 0.676

EEORE 0.075 0.011 0.765 -0.018 0.150
LUES 0.714 0.097 0.029 —0.083 0.122

T EH 11.487% 10.508% 9.049% 8.864% 7.068%
Ay e 11.487% 21.995% 31.044% 39.908% 46.976%

T B 1 KR - 2 - DR R 2 AR PRI R, R 3 D s OB - e A
il A 4 DA - BB, BRI 5 007k - e .
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Figure 1. Scree plot of eigenvalues for each factor

B 1. BETFHHEHEREAE

3.4. BREASERBHRRKEEEXYE

ARG BA B BURAAAEE N RO = 5, 1= &), 5 a0 N80 U a 8k 8 e & &,
PL Q1 NZHRHEAT 2 K3 7T logistic BV, JeAaad 3 MR ——#I8 | RREBAT AR, B8 2
BER ML RG. WOl SSWRARDCAISCARR R, B 3 YA T IRARTE B OB O BB 5
BT H B R EE LA R . SRR, WEMERE B Q4 4 R B AARE KU B 5 (OR =
1.22,95% CI: 1.03~1.44, p <0.05), EFEUCRE - /s & it Q4 4B FUHAARE KUK B 5 (OR = 1.29, 95%
CI: 1.04~1.60, p < 0.05), W% 4.

Table 4. Logistic regression analysis of dietary patterns and risk of osteoporosis

4. BREXSEREMERNE logistic EYI5 1

TR R 2 [ Eitl]
i Er At
OR (95% CI) plE OR (95% CI) p1E OR (96% CI) pla
R 1
Ql 1.00 1.00 1.00
Q2 1.03 (0.88~1.20) 0.746 0.99 (0.85~1.16) 0.916 0.98 (0.83~1.15) 0.763
Q3 1.12 (0.96~1.32) 0.144 1.12 (0.95~1.32) 0.181 1.05 (0.89~1.25) 0.545
Q4 0.97 (0.82~1.14) 0.688 1.02 (0.86~1.22) 0.797 0.95 (0.79~1.14) 0.575
A 2
Ql 1.00 1.00 1.00
Q2 0.95 (0.81~1.10) 0.480 1.01 (0.86~1.19) 0.874 1.05 (0.90~1.24) 0.536
Q3 0.93 (0.80~1.09) 0.375 1.06 (0.91~1.25) 0.458 1.07 (0.91~1.26) 0.417
Q4 1.04 (0.90~1.22) 0.581 1.23 (1.04~1.45) 0.014 1.22 (1.03~1.44) 0.024
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Pzl 2%
gk
i 3
Q1 1.00 1.00 1.00
Q2 0.87 (0.73~1.03) 0.107 0.95 (0.79~1.14) 0.570 0.93 (0.78~1.13) 0.473
Q3 0.99 (0.81~1.21) 0.951 1.15 (0.93~1.42) 0.198 1.15 (0.93~1.422) 0.203
Q4 1.06 (0.87~1.29) 0.549 1.40 (1.14~1.73) 0.002 1.29 (1.04~1.60) 0.02
a4
Q1 1.00 1.00 1.00
Q2 1.17 (1.01~1.36) 0.039 1.13 (0.97~1.32) 0.124 1.14 (0.97~1.33) 0.118
Q3 1.00 (0.86~1.17) 0.972 1.05 (0.90~1.23) 0.543 1.04 (0.88~1.22) 0.68
Q4 0.98 (0.84~1.15) 0.807 1.02 (0.86~1.21) 0.818 1.00 (0.84~1.19) 0.998
a5
Ql 1.00 1.00 1.00
Q2 1.02 (0.86~1.21) 0.800 1.12 (0.93~1.33) 0.231 1.15 (0.96~1.38) 0.123
Q3 0.98 (0.81~1.17) 0.804 1.11 (0.91~1.35) 0.294 1.15 (0.94~1.40) 0.176
Q4 0.95 (0.78~1.15) 0.564 1.20 (0.98~1.47) 0.086 1.21 (0.98~1.49) 0.078

T B 1 KR - 2 - DR R 2 AR PRI R, R 3 D s OB - M A
R 4 A6 - . R R 5 D%k - ImHERE G Q1~Q4 2R R RN UM%, B Q1 AS I, B
VR ARARTAS R, B 2 % 7 ARNe . PRI RO, WOk GSARIRGCA SO L, R 3 IR B T IROERG Bty AP 17
Db ERBRA S E T BN SR RE SRS P A

4. ¥Wig

AW 703 T PR 2 K B SRR AR R IR A S R AR, A R B SRR -
JE AR A AR PRI B W RS R I B AATE KA 0%, AR E & B A KK
BX

AHFFEH “ERIORE - VB AR A2 DL H AT AR . TRFT K S SRR ORI R AR S
WORECA B MK B oA 2 BERHAE IR B 2854 o FARBI et B R SR 15], sk A 2 i AR N5 28
— B 2 A DU FEME 5 B AT 5% . th4h, Braganca [16]1 & BT H 2 B ORHE N AR 68 5 M B 25 1
BURA K. Akinlawon 55 N[ 1718 78052 21 & HE ORISR S B 30T % FE FRARAE G . SRR B A K
HINIORE, AU RIE S R A, SRR O] AR I SRR A A AN A BEALE, B i 5 e G AR S AL
TP AR I B D98 [18] 0 T HE B b 7E 3 PR & AR L, (HR 20 il il 2 S B R A
HEEEAL ZOR P I(AGE) & & THE[19] [20], TR EH AGE [HRN 58 5L S8 00 (1) K A2 % DA
K211, “HWEMERERR” S HERASEA . GRS LM TH A ERIRELSH, TThiEd2
T3 RO B B A BT TE a5 . AR FURRRE, RSN R £ S5 B mT 3 IO ATL AR P P 905 B 67 A - R A AR 20]
[22], VAR T IS Ay 2 ] a1 g PR 8 e it i ot - AR P A AR [ 201 1 B, AL AELE
{0 PRI 107 PT R A2 6 ML B B A PRI S IR (23] [24]

A FAFAE— 5 R PR o o S T TP 9 T v 0 i M 5 TR i As Z R R SR DG R . Hoik, i
B R A, REAAAE R K EIZ W 2 . AR RIS MR A RIRST 2, AR
MEMFERRR AR D KFETREmg B, thoh, IR ABRERTRERET R EEN, 4ibst
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Zr b, EHERWTHEZENRT, CUmLR T A ma iEoRk b K £ i AR AR e s xmT
e B AL 1 EAR B RS 2R o DRI, DRAG B AT B S5 A N O Z N B BRRA B A2 s . Bk
M5, BOZMGREFRTING@RAE, Ry 20 o LA SR, 7 BRI i JOsHS i
RIS, RN RIE R EZ T LoE B IR E A RN, DAk o255 N % )

&
:

e HE

R T AR A 4 (PR T R R R 4 22) I H (CSTB2024NSCQ-KIFZMSX0027).
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