2780 B 472 R K2 2A 4, 2026,48(19) http: //aammt. tmmu. edu. cn

W AR

=X ERBFRIALAER L mE RS — D BN S ERART EEAEETE 7 R

BoApsE Bk, 2 40 MR ST AT, sl A & hEARMRERESILE
ZBERET TS, PR VI ;R 2 B ko (5 = AR IR ) KR EE B D R, F D T R X R RE B R, R

(FEE] HM SR KRR (IR AR T SRS AR ) aT B2 ) 11 s e AE 28 B B 1 s
fa R, (E E AR X i JAL S D b DX BRI A I 1O B T e (R RIS AT 1 R G LU AT R e =
AWFFE 5 6 VR AT VG 8 H s DT T DX B AR R 1 B 1 R (R S AT KO, I 5 7 SR X (F PR TT)
JE R E , 8% 5 15 177K - (knowledge-attitude-practice , KAP) B G , LA A &g TR b X 01
I 0 7 SR W P o S PR AR 2R o i SRR A R T O 58, DAY IR AR RS A P
S U T 7T X (g B, 1 196 451 FER DT (S DR, 1 297 191)3 % DL b AR SR . 2tk T A= 41 41
I it 5 301 A 30 5 D1 5 3 e v — B E AR 36 116 R 4 51 (Kappa=0. 82) HEAT F1 A Ay , 10 51 AR I oK i
Y9 R PR ke 46 52 Jr =X, TR SR L a KAP 1) U508 i R 11 B A A 0 S B AT R B s ge it o Mr
KAP 34> Sl A0 G . S50 /5 AL R R 93. 0%~99. 5% (BEAE I 18 KM F+ i) , i (decayed,
missing and filled teeth, DMFT) B 4E #4815 K M (6. 9+3.9) T2 (14. 5+6. 8) , ¥ 8 35 85 T4 DUk 4 [ 11 g
BRI T3 2 VA A i 15 AR K- v L2 PR Bl 28 5 S PR AB 2 RA 6. 4% , SR T F S i X K 4=
FE K, HoR S KA1 2 o 5 B4 B 10 fa B DA A0 CIE ) 28 2k 01 5% 2R 48, 7% ws
84. 7%) A (“ L1 e o 45 ) AL TN [R5 4. 8% ws 90. 7% ) Fe AT 0 (B3 Kl 2 =2 Yk He461) 24. 8% vs
76. 9% ) 48 4k JE AR50 1 1 E R T JF4H (1) P<0. 05) . 2N & Logistic [M1)7 7~ , KEIEAE R 5] R
AR BRI T  INAE4Y (OR=0. 10,95%CI: 0. 07~0. 13) .S FE1543(OR=0. 21,95%CI :0. 18~0. 26) .
1101548 (OR=0. 13,95%CI: 0. 10~0. 17) BF3E i 1 43, i 955 A& Az AU 43 3] B AIR 90% . 79% i1 87% (34 P<
0.05). ZHZELMERNT BN, RS R AR RO XSO R B 32 KAP A543 B0 37 5% i R 2R (3 P<
0.05). &5 1= B IX i T I 0 o =5 & (BB R 87. 79%0~99. 5% ) SR ARAB & 3R (6. 4% ) B W N B,
1 fi B KAP K- 42 V4 5 T B X, H KAP ZKSF R0 S A0 2. e B SRR (R
KOV S 5 AR T R 3 A B = 2 R A E R R . AR @G R EROLEE DA
CHAE AL AT BN TR (2026—2030 4F ) ), 7E X V% S L EE FE O 4R S5 80% LA I S REAE 10 000 i
B I B bR 8 0 B R R A N R A X AR B G P RO X — D 7 S B ML, B e
SR B NRE , 2 T R 11 s e T A PR i o 380 R ) — 0 s B 4 S AR AL, 3% A b 11 i DA N
A ARFHICIX LR R S5 58 77 5 AR o T 77 7 et Bt e AR o Dt bt DX i R A %

(R ] = 5 BB A s VA5 A BRI B AT Dy 5 1 i e

[REZESES] R195.4;R339. 54;R781. 1 [ XEkFRERD ] A

[(BE€mB] HWEW AR5 B (RKZ2025ZR-002) ; FU# A 1A X H ZAFRE 34 0 B3 H (XZ202501ZR0050) ; F KT A SRRk 4 1l B35 H
(CSTB2024NSCQ-MSX0043)
[BEEE] B &, E-mail:dentistzx@mmu. edu. cn

2097-0927/Copyright © 2026, A2 K2 (5 =2 R %) o X RIFHORBCCE#EG CC BY ¥ 7] PMY (https: //ereativecommons. org/licenses/by/4. 0/)
S AR Boflalde, mesbhaay , XUHE , 25 . oy ot X Fa IR G 3L 00 98] A B SRS i DR 2R 20 A < — 0 I e ) 5 o DRG0 %o BU R BT T F 5 (0 ). Bl 2522 B2 K2
#,2026,48(19) :2780-2789. DOI: 10. 16016/j. 2097-0927. 202606020.

Citation: Duan W F,Xue L Y, Liu H, et al. Dental caries status and its influencing factors among residents in plateau regions: a comparative cross-sectional

study of Rikaze and Chongqing[J]. ] Army Med Univ,2026,48(19):2780-2789. DOI: 10. 16016/j. 2097-0927. 202606020.



http://aammt. tmmu. edu. cn Bl 7245 155 R4, 2026, 48(19) 2781

Dental caries status and its influencing factors among residents in plateau regions:
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[Abstract] Objective The unique environment of plateau regions (low oxygen, low temperatures,
dryness, and intense ultraviolet radiation) may affect the oral microbiome and oral health of residents.
However, there remains a lack of systematic comparative studies on the prevalence of dental caries and oral
health knowledge, attitude, and practice (KAP) between residents in the plateau and plain regions. This study
aims to investigate the prevalence of dental caries and the levels of oral health KAP among residents in the
urban area of Rikaze, Xizang, to compare these findings with residents in a plain area (Chongqing), and to
analyze the association between dental caries and KAP levels, providing a scientific basis for the formulation
of oral disease prevention and control strategies in plateau regions. Methods A cross-sectional study design
was adopted. Permanent residents aged 3 years and above were selected from the urban area of Rikaze, Xizang
(high-altitude group, n=1 196) and from Chongqing (plain group, n=1 297) by stratified cluster sampling. Oral
examinations were conducted by investigators trained in accordance with the World Health Organization’s oral
health survey guidelines who had passed a standardization test (Kappa=0. 82). The investigators recorded the
prevalence of dental caries, mean number of decayed, missing, and filled teeth (DMFT), and types of
restorations for caries-related tooth loss. Additionally, a self-designed KAP questionnaire was used to collect
data on residents’ oral health knowledge, attitudes, and behaviors. Statistical analysis was performed to
examine the association between KAP scores and dental caries. Results The caries prevalence in the
plateau group ranged from 93.0% to 99. 5% (increasing with age), and the mean DMFT number increased
from 6. 9£3. 9 to 14. 5+6. 8 with age, both significantly higher than those of the same age groups reported in
the Fourth National Oral Health Epidemiological Survey. The actual restoration rate for teeth lost due to caries
in the plateau group was only 6. 4%, far lower than the average rate in plain areas and the national average,
and no implant restoration was detected. Residents in the plateau group scored significantly lower than those
in the plain group across all oral health KAP dimensions: knowledge (awareness of correct brushing
techniques: 48. 7% vs 84. 7%), attitude (agreement that “oral diseases should be taken seriously”: 4. 8% wvs
90. 7%), and behavior (proportion brushing teeth =2 times daily: 24.8% wvs 76.9%) (all P<0.05).
Multivariate logistic regression analysis showed that after adjusting for age, gender, ethnicity, and education
level, and other factors, every 1-point increase in the knowledge score (OR=0. 10, 95%CI: 0. 07 to 0. 13),
attitude score (OR=0. 21, 95%CI: 0. 18 to 0. 26), and practice score (OR=0. 13, 95%CI: 0. 10 to 0. 17) was
associated with a 90%, 79%, and 87% reduction in caries risk, respectively (all P<0. 05). Multivariate linear
regression analysis indicated that altitude, age, ethnicity, and education level were all independent influencing
factors for KAP scores (all P<0.05). Conclusion Residents in plateau regions face the dual dilemma of
high caries prevalence (93. 0% to 99.5%) and an extremely low restoration rate (2. 1%). Their oral health
KAP levels lag significantly behind those in plain area residents in all dimensions, and KAP levels serve as an
independent protective factor against dental caries. The natural environment of the plateau, low levels of
knowledge, negative attitudes, and non-compliant behaviors jointly constitute the composite risk factors for the
high incidence of dental caries. Countermeasures It is recommended to build upon the national "Five
Health" Promotion Action Plan for Children and Adolescents (2026 to 2030), implementing in Xizang a target

of over 80% coverage of oral health care guidance for children and 10 000 pit-and-fissure sealants per year,



2782 i A5 22 R R 27241, 2026, 48(19)

http ://aammt. tmmu. edu. cn

and incorporating oral health knowledge into school curricula and community health education; to expand the

“Healthy Teeth” care mechanism in Xizang to cover all age groups, providing regular dental examinations and

oral health education; utilize the assistance mechanism provided by tertiary hospitals supporting Xizang to

train local dental professionals and improve primary oral health care capacity in Xizang areas; and to

accelerate the development of caries prevention products to reduce the incidence of dental caries in plateau

regions.
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Table 1 Basic demographic characteristics of residents in the plateau and plain regions[n(%), M(P,, P,) ]

Variable Plain area Plateau region X P
Agelyears 21(20, 22) 25(23, 29) 189 269" <0.05
Sex 23.30 <0.05
Male 850(65.5) 891(74.5)
Female 447(34.5) 305(25.5)
Ethnicity 578.91" <0. 05
Han 1060(81.7) 582(48.6)
Zang 25(1.9) 490(41.0)
Other 212(16. 4) 124(10. 4)
Education level 37.64" <0.05
High school and below 714(55.1) 802(67.1)
College and above 583(44.9) 394(32.9)
Troubled by oral diseases 124. 16" <0. 05
Yes 698(53.8) 379(31.7)
No 599(46.2) 817(68.3)

. 2
a : Wilcoxon test;b: ) test
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Table 2 Caries prevalence and number of decayed, missing, and filled teeth (DMFT) among 1 196 residents

in the plateau region (x+s)

DMEFT
Grouping Number of people Prevalence/% DMFT
Anterior dental area Premolar area Molar area
3to5 71 93.0 6.9+3.9 2.1+2.1 0+0. 2 4.8+2.6
6to 1l 134 94.0 6.2+3.7 0.8+1.7 0.8+1.3 4.7+2.8
120 15 127 91.3 4.9+3. 4 0.3+0.9 0.9+1.4 3.8+2. 1
16 to 34 407 87.7 5.3+4.2 0.2+0.7 1. 11.6 4.0+2.9
351044 126 96.0 7.9+5.2 0.8+2.0 1.7+£2.1 5.5+2.8
45 to 54 117 99.1 11.1+5.8 1.6£2.7 3.0£2.5 6.6+2.3
=55 214 99.5 14.5+6.9 3.7+3.7 3.8+2.7 7.0£2.3
*3 BEEREBRINEEAX
Table 3 Restoration types for dental caries among residents in plateau region
Restoration types
Removable dentures Fixed dentures Dental implants Removable-fixed dentures
Number of cases 25 31 0 6
Incidence/% 2.1 2.6 0 0.5

F4 FEBXAREREIAIER LR (%) ]

Table 4 Comparison of oral health knowledge in different areas| n(%) |

Variable Plateau region (n=1 196) Plain area(n=1297) P
Bleeding while brushing teeth requires treatment 356 (29.8) 753 (58.1) <0. 05
Regular teeth cleaning will not damage teeth 597 (49.9) 753 (58.1) <0. 05
Regular oral examinations are important 1052 (88.0) 1177 (90.7) <0. 05
Understand the correct brushing method 582 (48.7) 1099 (84.7) <0. 05
Understand the correct methods for cleaning dental gaps 424 (35.5) 591 (45.6) <0.05
Understand the methods for preventing dental caries 1086 (90.8) 1217 (93.8) <0. 05
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Table 5 Multivariate linear regression analysis of oral health knowledge scores

Variable B SE 95%CI [ p
Grouping (Reference: plateau region)

Plain area 1.76 0. 04 1.67—1.85 39.51 <0. 05
Age 0.03 0.01 0.02—0. 04 9.70 <0. 05
Sex (Reference: Male)

Female 0.08 0. 04 0.01—0.15 2.16 <0. 05

Ethnicity (Reference: Zang)

Han -0. 56 0.05 -0. 66—-0. 47 -11. 63 <0. 05

Other -0.47 0. 06 -0.59—-0.35 =7.73 <0. 05
Education level (Reference: College and above )

High school and below -0. 14 0.04 -0.22—-0.07 -3.82 <0. 05
Troubled by oral diseases (Reference: Yes)

No 0.03 0.03 -0.03—0.10 0.94 0.35

F6 AREMBXOARRRESERRILE (%) ]

Table 6 Comparison of oral health attitude in different areas [n(%) ]

Plateau region Plain area
Variable P
(n=1196) (n=1297)
Good or bad teeth are not innate 876 (73.2) 1273(98.1) <0. 05
Teeth holes need to see a dentist 878 (73.4) 1258 (97.0) <0. 05
Dental health is important for learning and daily life 1177 (98.4) 1269 (97.8) 0.296
Oral diseases should be taken seriously 57 (4.8) 1177 (90.7) <0.05
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Table 7 Multivariate linear regression analysis of oral health attitude scores

Variable B SE 95%CI t P
Grouping (Reference: plateau region)

Plain area 4.23 0.11 4.02—4.45 38. 21 <0.05
Age 0. 06 0.01 0.04—0.07 7.40 <0.05
Sex (Reference: Male)

Female -0.08 0.09 -0.26—0.09 -0.93 0.35

Ethnicity (Reference: Zang)

Han 1.41 0.12 1.18—1.65 11.71 <0.05

Other 1.26 0.15 0.96—1.56 8.31 <0. 05
Education level (Reference: College and above )

High school and below -0.24 0.09 -0.42—-0. 06 -2.55 <0. 05

Troubled by oral diseases (Reference: Yes)

No 0.07 0.08 -0.10—0.23 0.78 0.43
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Table 8 Comparison of oral health practice in different areas [n(%) ]

Variable Plateau region (n=1 196) Plain area(n=1297) P

Vertical brushing 498(41.6) 826(63.7) <0. 05
Brushing teeth for at least 3 min each time 602(50. 3) 798(61.5) <0. 05
Brushing teeth more than twice per day 297(24.8) 997(76.9) <0. 05
The frequency of replacing toothbrushes is < 3 months 899(75.2) 1025(79.0) <0. 05
Frequency of using dental floss/flosser 285(23.8) 407(31.4) <0. 05
Using fluoride toothpaste 280(23.4) 371(28.6) <0.05
Oral examinations regularly 338(28.3) 443(34.2) <0. 05
®9 ORRBITHABIHSEREER RS
Table 9 Multivariate linear regression analysis of oral health practice scores
Variable B SE 95%CI t P
Grouping (Reference: plateau region)

Plain area 1.79 0.05 1.70—1. 88 38.41 <0. 05
Age 0. 04 0 0.04—0.05 13.40 <0. 05
Sex (Reference: Male)

Female 0.17 0.04 0.10—0.25 4. 69 <0. 05
Ethnicity (Reference: Zang)

Han 0. 60 0. 05 0.50—0. 69 11.74 <0. 05

Other 0.52 0. 06 0.40—0. 65 8.21 <0. 05
Education level (Reference: College and above )

High school and below -0.22 0.04 -0.30—-0. 15 -5.68 <0. 05
Troubled by oral diseases (Reference: Yes)

No 0.03 0. 04 -0.04—0. 10 0.93 0.35
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Table 10 Logistic regression model between dental caries and KAP among residents in plateau region

Variable B SE Z OR(95%CI) P

Knowledge scores -2.34 0.15 -16.01 0.10(0.07—0.13) <0. 05
Attitude scores -1.54 0.1 -15.85 0.21(0.18—0.26) <0.05
Practice scores -2.02 0.12 -16.57 0.13(0.10—0.17) <0. 05
Age 0 0.02 -0. 16 1.00(0.96—1.03) 0.87
Sex (Reference: Male)

Female 0.27 0.28 0.95 1.31(0.76—2.34) 0.34
Ethnicity (Reference: Zang)

Han -0.1 0.32 -0.31 0.91(0.48—1.67) 0.76

Other -0. 06 0.43 -0.15 0.94(0.42—2.26) 0. 88
Education level (Reference: College and above )

High school and below -0.03 0.28 -0.12 0.97(0.57—1.68) 0.9
Troubled by oral diseases (Reference: Yes)

No -0.34 0.28 -1.21 0.71(0.40—1.21) 0.23
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