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[ Abstract ] Objective To evaluate the association between solid fuel use and tooth loss trajectories in
the elderly, and to explore the mediating role of PM,; exposure and oral health behaviors. Methods Data were
derived from three waves of longitudinal data of the Chinese Longitudinal Healthy Longevity Survey (CLHLS),
including 2011—2012, 2014, and 2017—2018. First, the group-based trajectory model (GBTM) was adopted to
identify distinct tooth loss trajectory groups. Next, multivariate Logistic regression model was used to analyze
the association between solid fuel use and tooth loss trajectories. Finally, mediation analysis was performed to
quantify the mediating effects of PM,, exposure and tooth-brushing behavior in the above association. Results
A total of 4 335 participants aged 65 and above were enrolled. Three tooth loss trajectories were identified: slow-
progress (40.6%), rapid-progress (39.1%), and edentulism (20.3%). Compared with clean fuel use, solid fuel use
was associated with an increased risk of adverse tooth loss trajectories (rapid-progress OR = 1.14, 95%CI: 1.07-
1.33; edentulism: OR = 1.40, 95%CI: 1.15-1.71). PM, ; exposure explained 51.2% of the total association. Regular
tooth brushing exerted a protective effect with a negative mediating proportion of —18.8%. Conclusion Solid
fuel use increased the risk of adverse tooth loss trajectories in the elderly. PM,, exposure serves as a critical

mediating factor, while regular tooth brushing plays a protective role. The promotion of clean fuel utilization

and healthy oral hygiene habits is essential for the protection of oral health of the elderly.

[ Keywords ] The elderly; Solid fuel use; Tooth loss trajectories; PM, ; exposure; Oral health behaviors;
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Figure 2. Flowchart of participant selection
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Table 1. Model fit indices for tooth loss trajectories among participants

215 AIC BIC CAIC SSBIC HQIC T {E
1 75 518.94 75 551.94 75 555.94 75 539.23 75 529.56 NA
2 63201.23 63 275.47 63 284.47 63 246.87 63 225.12 0.961
3 51 674.71 51814.93 51 831.93 51760.90 51719.83 0.959
4 45 847.64 51814.93 46 060.35 45 964.26 45 908.69 0.925
5 111 451.64 111 695.90 111 723.90 111 606.92 111 528.50 0.942
7 : AIC, Akaike information criterion, 7k #.43 & /£ ) ; BIC, bayesian information criterion, W #F #43 & 4 W ; CAIC, consistent Akaike

information criterion, — & kA5 &ER; SSBIC, sample—size adjusted bayesian information criterion, #fAALE N #H 4745 &40 ; HQIC, Hannan—
Quinn information criterion, X #—2 K42 & EN; NA, not applicable, RiE A,
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Table 2. Baseline characteristics of participants stratified by tooth loss trajectories

JEPN 2 e ik Al PR i e A JC AR
i H P{H
(n=4335) (n=1759) (n=1697) (n=2879)
iy (R, xxs) 84.9+10.8 78.1 9.0 83.3+10.3 90.0 +9.7 <0.001
PR (n, %) <0.001
Hk 2073 (47.8) 702 (40.0) 830 (48.9) 541 (61.5)
ot 2262 (52.2) 1057 (60.0) 867 (51.1) 338 (38.5)
EAEH (n, %) <0.001
IR 2119 (48.9) 822 (46.7) 815 (48.0) 482 (54.8)
AT 2216 (51.1) 937 (53.3) 882 (52.0) 397 (45.2)
ZHERE (n, %) <0.001
XH 2413 (55.7) 1192 (67.8) 902 (53.2) 319 (36.3)
P 1922 (44.3) 567 (32.2) 795 (46.8) 560 (63.7)
BSIRIL (n, %) <0.001
A/ 1R) 1751 (40.4) 434 (24.7) 781 (46.0) 536 (61.0)
TEAH/ B AU 2584 (59.6) 1325 (75.3) 916 (54.0) 343 (39.0)
KA (n, %) 0.033
<80007C 1328 (30.6) 564 (32.1) 501 (29.5) 263 (29.9)
8 000 ~ 30 000 7T 1421 (32.8) 584 (33.2) 576 (34.0) 261 (29.7)
> 30 0007T 1586 (36.6) 611 (34.7) 620 (36.5) 355 (40.4)
R (x+s) 209 +6.2 199+4.8 214 +48 22.1+4.6 <0.001
ARG (n, %) <0.001
= 824 (19.0) 283 (16.1) 324 (19.1) 217 (24.7)
& 3511 (81.0) 1476 (83.9) 1373 (80.9) 662 (75.3)
PRI (n, %) 0.009
= 743 (17.2) 271 (15.4) 295 (17.4) 177 (20.1)
7 3592 (82.8) 1488 (84.6) 1402 (82.6) 702 (79.9)
WHBH: (n, %) <0.001
& 1522 (35.1) 515 (29.3) 638 (37.6) 369 (42.0)
= 2813 (64.9) 1244 (70.7) 1059 (62.4) 510 (58.0)
RILE (n, %) <0.001
1 1340 (30.9) 486 (27.6) 551 (32.5) 303 (34.5)
g 2995 (69.1) 1273 (72.4) 1146 (67.5) 576 (65.5)
PRI (n, %) <0.001
1 200 (4.6) 51 (2.9) 86 (5.1) 63 (7.2)
Ja 4135 (95.4) 1708 (97.1) 1611 (94.9) 816 (92.8)
R AR (n, %) <0.001
1 ~ 2045 3280 (75.7) 1759 (100.0) 1396 (82.3) 125 (14.2)
<20 1055 (24.3) 0 (0.0) 301 (17.7) 754 (85.8)
EAREL (n, %) 0.002
IR 2098 (48.4) 903 (51.3) 806 (47.5) 389 (44.3)
EifrN s 2237 (51.6) 856 (48.7) 891 (52.5) 490 (55.7)
ISR (0, %) <0.001
R o 2038 (47.0) 1120 (63.7) 686 (40.4) 232 (26.4)
ANFAEER 2 2297 (53.0) 639 (36.3) 1011 (59.6) 647 (73.6)
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Table 3. Multivariable Logistic regression model of the association between solid fuel use and tooth loss trajectories

e AR 1 R 2 R 3
OR (95%CI) PAE OR (95%CI) PAE OR (95%CI) PH

POk IE R vs. S8 1k R

TR 1.00 1.00 1.00

[ AR 1.16 (1.02 ~ 1.33) 0.021 1.16 (1.01 ~ 1.34) 0.034 1.17 (1.02 ~ 1.34) 0.027
TR vs. AR

TR 1.00 1.00 1.00

[EfENGS ) 1.33(1.13 ~ 1.56) <0.001 1.31(1.10 ~ 1.57) 0.003 1.33(1.11 ~ 1.59) 0.002

J£: OR, oddsratio, WAAY; CI, confidence interval, EAZR A, #A 1. KK EMATREE Z; B2, REFH, HH . THARLE. &
AR, BURKIL ., ARBRIL ., RFAF; A AR R PR EREFMN BER, KRR (BMD ., FHaE HRA.

A& FHHE,

2.3 WS TSRS
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PRIRBHE -5 P e B Y B B (3K
EH P =0.021), [AIFE, TEMEIRIE 43 )2 ol g2 3
ZTHAEH, ERAMRRNS5E T, EARE
5 2 sl R AN R B AR O (PR ik
B, ZHAEHP=0.031; LCFMAL. 2 HAEH
P=0.036).

URPE DTSSR E S, RofmET, Mk
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W g AU 9 ) DT T BRI Sy T A IR B 1) 2
53&, 83U AW R LGNS 5 E5 0,
[ A B8 BH AT 55 28 44 i 2% B0 3 1 OG BBR 4TS R
Fafid
24 HASHh

BT SRR, AR AT figiE it
PM, , % 5% 1) o A A AR a2 2 143 i 2 O R 3L 1
m, IE N 116 (95% CI: 1.04~130; P <
0.05), LB A 51.2%. TR, ARSI
XA e AN BBLIE ) DE A 1.15 (95% CI:
1.02 ~1.30; P <0.05). KT HAR S 1 rh A3k
N, A E DAEAT AR R T -18.8% M SCHE, %
W R i) 2 9 1 A SRR el 0 28 4 ke 2R AN
B A EEm (IE = 0.84, 95%CL: 0.72 ~
0.98; DE =1.58, 95%CI: 1.30~1.92; P<0.05).
NS
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Table 4. Subgroup analysis for the association between
solid fuel use and tooth loss trajectories

PR R R vs, T F T vs.
S i) 0% i A
OR{H (95%CI) 2L OR{H (95%CI) .
PE
AR 0.101 0.998
<80% 1.44(1.09 ~ 1.91) 1.51(1.13 ~2.01)
>80 % 1.10 (1.08 ~ 1.29) 1.38(1.09 ~ 1.76)
51 0.021 0.386
B 1.22(1.00 ~ 1.49) 1.28 (1.02 ~ 1.60)
Lok 1.10(0.92 ~ 1.32) 1.36 (1.06 ~ 1.74)
USiEiEp S 0.568 0.461
<185 1.07 (0.85 ~ 1.35) 1.03 (0.74 ~ 1.43)
18.5~23.9 1.07(1.03 ~1.34) 1.38(1.09 ~ 1.74)
>24 1.11(0.79 ~ 1.56) 1.03 (0.71 ~ 1.49)
UG INIA 0.452 0.742
s 1.56 (1.13 ~2.14) 1.34(1.14 ~ 1.90)
R 1.10(1.02 ~ 1.27) 1.36 (1.13 ~ 1.63)
AR 0.861 0.788
ps 1.19(1.15 ~ 1.65) 1.26 (1.06 ~ 1.84)
7 1.16 (1.01 ~ 1.35) 1.35(1.13 ~ 1.62)
TRF Bk 0.777 0.818
i 1.36 (1.07 ~ 1.73) 1.86 (1.40 ~ 2.47)
R 1.15(1.08 ~ 1.19) 1.56 (1.30 ~ 1.80)
NS 0.631 0.547
H 1.15 (1.09 ~ 1.47) 1.15 (1.06 ~ 1.54)
G 1.14 (1.07 ~ 1.34) 1.37(1.13 ~ 1.67)
Wl 0.031 0.036
H 1.15 (1.00 ~ 1.32) 1.30(1.10 ~ 1.53)
T 0.90 (0.40 ~ 2.01) 0.90 (0.38 ~ 2.14)

E: OR, odds ratio, W AHI ; CI, confidence interval, & 13 X 4,
BARIET ¥ WA BN RRFRE. BRKRIL. RESF
BN BURARIL, ARIBRIL . R ARIE . RTER (BMI), FHan &
W R IABIRE T /=
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R5 HEBRIFIR R RSR A BE R B SARHME A 5 SRR HIE KRB R AT 45 R [OR (95%CI) ]
Table 5. Sensitivity analysis results of the association between solid fuel use and tooth loss trajectory after excluding
the population with respiratory system diseases [OR (95%Cl)]

Gaxiil R 1 L2 R 3
TR 1.00 1.00 1.00
[EfENES =) 1.15 (1.09~1.33) * 1.15 (0.99 ~ 1.34) 1.14 (1.07~1.33) °
TCA R vs. Tt el
TR 1.00 1.00 1.00
[ A SR Ak 140 (1.16~1.67) * 142 (1.17~1.73) ° 1.40 (1.15~1.71) °

7E: OR, oddsratio, Jeffit; CI, confidence interval, EAZRX ], £ 1. kA& EAEFTRER F; AR 2, REFH . B, SHFRLE. B0
R, RIARIL, AR IL, AR F AR B3 AR 2 JRak bat— P ROEFEFRON | BAE, RRARR (BMD), &R, HERR, EXT
HHF. *P<0.05,
xR 6 HERRGARIEE IR N BE R B ARHME A 5 iR A FUT X BRI SRS 1T 45 R[OR (95%CI) ]
Table 6. Sensitivity analysis results of the association between solid fuel usage and tooth loss trajectory after
excluding the population with fuel conversion [OR (95%Cl)]
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Table 7. Sensitivity analysis results of the association between solid fuel use and tooth loss trajectory after excluding
the population whose baseline covariates underwent multiple imputation [OR (95%Cl)]
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Figure 4. Mediation analysis of PM, ; exposure and regular toothbrushing on the association between solid fuel use
and adverse tooth loss trajectories among older adults
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