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Introduction: Complete overdenture is an important treatment option for edentulous patients, but limited data exist on public
awareness. This study aimed to assess the knowledge, attitude, and practice (KAP) regarding complete overdenture among middle-
aged and elderly individuals aged 45 years and above.

Methods: A cross-sectional study was conducted from November 2023 to July 2024 at Changzhi People’s Hospital in Changzhi City.
Results: A total of 602 participants provided valid questionnaires, including 318 females (52.82%). The participants showed poor
knowledge (median score: 6 [2, 11], possible range: 0-20), positive attitude (median score: 27 [24, 30], possible range: 8-38), and
positive practice (median score: 25 [20, 27], possible range: 6-30). The Structural equation modeling (SEM) analysis indicated that
knowledge directly affected attitude (B = 0.572, P < 0.001), and attitude strongly influenced practice (f = 0.807, P < 0.001). Attitude
fully mediated the association between knowledge and practice (indirect effect: p = 0.462, 95% CI: 0.392-0.531, P < 0.001).
Conclusion: Middle-aged and elderly individuals showed poor knowledge but positive attitudes and practices regarding complete
overdenture, indicating the need for targeted education.
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Background
The dental health of middle-aged and elderly individuals presents major challenges, with periodontitis being the leading
cause of tooth loss.' > In China, which is experiencing rapid population aging, adults aged 65-74 show concerning oral
health conditions, with complete edentulism at 4.1% and partial edentulism exceeding 85%.* Only 12.6% of older adults
maintain good periodontal health.” Tooth loss impairs chewing and speech and also affects social and psychological well-
being.® Complete overdenture provides a balanced treatment option. It offers greater comfort, stability, and function than
traditional complete dentures, while remaining more cost-effective than full implant-supported prostheses. Patient reports
show consistently higher satisfaction with complete overdenture than with conventional complete dentures.” Studies
indicate that users of complete overdenture have better chewing efficiency (30—40% higher), improved phonetics,
enhanced facial appearance, and greater psychological comfort.>” A systematic review showed that 85% of complete
overdenture users were satisfied with oral function, compared with 60% of conventional denture users.'® Despite these
advantages, awareness and use of complete overdenture among middle-aged and elderly populations remain low.'"'?
The Knowledge, Attitude, and Practice (KAP) model is widely used to understand health-related behaviors and guide
interventions in older populations. In geriatric dentistry, the KAP model helps clarify factors that influence acceptance of
dental treatments, and previous studies have shown its usefulness in improving denture use and oral health behaviors

among older adults."*'* This model is particularly valuable for identifying educational needs and designing targeted
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interventions for populations with specific barriers. However, to our knowledge, no studies have applied the KAP model
specifically to complete overdenture among middle-aged and elderly individuals in China.

The study aimed to characterize the levels of knowledge, attitudes, and practices among middle-aged and elderly
individuals in China, assess demographic differences across these domains, and employ structural equation modeling to
evaluate whether the impact of knowledge on practice operates mainly through its influence on attitude.

Materials and Methods
Study Design and Subjects

This cross-sectional study was conducted from November 7, 2023 to July 2024 at Changzhi People’s Hospital in
Changzhi city. Middle-aged and elderly individuals served as the study population. Ethical approval was obtained
from the Changzhi People’s Hospital Ethics Committee, and informed consent was collected from all participants.
Individuals aged 45 years or older were included due to their potential need for dentures. The analysis further compared
middle-aged and elderly subgroups to explore differences in oral health needs and perceptions.

Participants were included if they were aged 45 years or above and could understand and complete the questionnaire
independently or with minimal help. Participants were excluded if they did not voluntarily participate, had cognitive
impairment affecting response accuracy, submitted duplicate questionnaires, or completed the questionnaire in less than
73 seconds or more than 1800 seconds, which were considered invalid based on pilot testing.

Procedures

The questionnaire was developed based on published literature.'> A pilot study of 30 middle-aged and elderly individuals
was conducted to test the preliminary questionnaire. Adjustments were made based on feedback to improve clarity and
reliability. Cronbach’s o was 0.894, indicating good internal consistency.

The final questionnaire, presented in Chinese, consisted of three dimensions and thirty-five items (Supplementary
Questionnaire 1). The first section included eight demographic variables: age, gender, education, occupation, residence,
missing teeth, awareness of dentures, and previous denture experience. The second section assessed knowledge with
thirteen items; items 9 and 10 allowed multiple responses with cumulative scoring. Each correct response to a single-
choice item was scored 1, and incorrect or unclear answers were scored 0, producing a total knowledge score of 0-20.
The third section assessed attitude using eight items; item 7 was scored 1-3 based on denture preference, while the
remaining items used a five-point Likert scale (1-5), giving a total score of 8-38. The fourth section evaluated practice
through six items using a five-point Likert scale (1-5), yielding a total score of 6-30.

Both electronic and paper questionnaires were used to maximize participation. Paper questionnaires were distributed
in the Department of Prosthodontics and the General Dentistry Clinic of Changzhi People’s Hospital by trained research
assistants. A snowball sampling method was used to distribute electronic questionnaires through WeChat to patients,
family members, and community members to reach individuals who might consider complete overdenture treatment.
Research assistants received training on study procedures, questionnaire administration, and privacy protection. Quality
control methods included repeated questionnaire checks, on-site supervision during data collection, and strict data
cleaning.

Sample Size Calculation
We determined the minimum required sample size (n) using the standard formula for cross-sectional studies, assuming
the maximum sample size when the proportion (p) is 0.5:

 Zu_ap p(1 = p)
T
The Type I error (o)) was set at 0.05, corresponding to a Z-score of 1.96 (95% confidence level). The standard error ()
was set at 0.05. Based on these values, the required sample size was 384. Assuming a 90% effective questionnaire

recovery rate, the final goal was to collect at least 430 completed questionnaires.
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Statistical Analyses

Statistical analysis was performed using Stata 17.0 (Stata Corporation, College Station, TX, USA). The reliability of the
questionnaire was evaluated using Cronbach’s a for the overall scale and the knowledge, attitude, and practice
dimensions. Descriptive analysis showed that KAP scores were skewed and were expressed as medians and IQR.
Demographic characteristics were presented as n (%). Score differences among demographic groups were examined
using the Wilcoxon—Mann—Whitney test for two groups and the Kruskal-Wallis test for multiple groups. Spearman
correlation coefficients were used for correlation analysis. Univariate and multivariate logistic regression analyses (using
median scores as cut-off values: knowledge <6 vs >6, attitude <27 vs >27, practice <25 vs >25, resulting in 318 [52.82%]
vs 284 [47.18%] for knowledge, 302 [50.17%] vs 300 [49.83%] for attitude, and 313 [51.99%] vs 289 [48.01%] for
practice) were used to identify risk factors related to K, A, and P. Variables with P-values less than 0.1 in univariate
analysis were included in multivariate models. Structural equation modeling (SEM) was used to examine the relation-
ships among knowledge, attitude, and practice. Model fit was assessed using the root mean square error of approximation
(RMSEA), incremental fit index (IFI), Tucker—Lewis index (TLI), and comparative fit index (CFI). A two-sided P-value
<0.05 was considered statistically significant.

Results

Demographic Information and KAP Scores

The initial dataset contained 770 samples, of which 89 were excluded due to non-responses, leaving 681 cases. After
further exclusions for response times below 73 seconds or above 1800 seconds, the final dataset comprised 602 valid
cases (effective response rate: 78.18%, 602/770). Among the 602 participants, 302 (50.17%) were aged 45-55 years, 318
(52.82%) were female, and 233 (38.7%) had a high school education or less. A total of 289 (48.01%) were retired, and
504 (83.72%) lived in urban areas. The same proportion reported missing teeth. Additionally, 149 (24.75%) were familiar
with complete overdenture, and 127 (21.1%) owned them. The scores for knowledge, attitude, and practice were 6 [2,11],
27 [24,30], and 25 [20,27], respectively (Table 1).

Knowledge, Attitudes and Practices
The knowledge assessment revealed substantial uncertainty among participants, particularly regarding key aspects such
as the definition, indications, and functional characteristics of complete overdenture (Table S1).

Regarding attitudes, a considerable proportion of participants expressed neutral views toward the comparative
effectiveness of complete overdenture. Preferences for denture type varied, with complete overdenture being the most
frequently selected option. Key factors influencing denture longevity identified by participants included oral hygiene and
lifestyle habits such as smoking (Table S2).

For practices, a notable proportion of participants reported inconsistent engagement in recommended behaviors.
Variability was observed in adherence to professional guidance and follow-up care, indicating gaps between intention and

actual practice (Table S3).

Correlation Analysis
Correlation analysis showed that knowledge was positively correlated with attitude (r = 0.5074, P < 0.001) and practice
(r =0.4582, P < 0.001). Attitude was also positively correlated with practice (r = 0.7172, P < 0.001) (Table 2).

Structural Equation Modeling Result

Structural equation modeling was performed to examine the hypothesized relationships among knowledge, attitude, and
practice (Figure 1). The goodness-of-fit indices indicated that the model fit the data well, with all indicators meeting
recommended thresholds: RMSEA = 0.057 (<0.08), SRMR = 0.058 (<0.08), TLI = 0.941 (>0.8), and CFI = 0.948 (>0.8)
(Table 3). As shown in Figure 1 and Table 4, knowledge had a significant positive effect on attitude (3 =0.572, P <0.001), and
attitude had a strong positive effect on practice (f = 0.807, P < 0.001). The direct effect of knowledge on practice was not
significant (P = 0.434); however, the indirect effect through attitude was significant ( = 0.462, P <0.001).
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Table | Demographic Characteristics of the Participants and Comparison of Knowledge, Attitude, and Practice (KAP) Scores

N=602 N (%) Knowledge Score Attitude Score Practice Score
Med [IQR] P Med [IQR] P Med [IQR] P
Total Score 6[2,11] 27 [24,30] 25 [20,27]
Age (years) 0.209 0.085 0.059
45 ~ 55 years old 302(50.17) 7[211] 28 [24,31] 26 [20,30]
55 ~ 65 years old 187(31.06) 6[2,11] 28 [24,30] 25 [22,26]
>66 years old 113(18.77) 6 [3,9] 27 [23,29] 25 [20,26]
Gender 0.004 0.080 0.167
Male 284(47.18) 6[2,11] 27 [23,30] 24 [20,28]
Female 318(52.82) 7[311] 28 [24,31] 26 [22,27]
Education 0.035 0.007 0.026
a. High school and below 233(38.7) 6[2,11] 27 [23,30] 25 [20,26]
b. College degree 208(34.55) 6 [2.511] 27 [24,31] 25 [21,27]
c. Bachelor’s degree 119(19.77) 8[4,12] 28 [26,31] 26 [24,29]
d. Master’s degree or above 42(6.98) 6[2,12] 24.5 [22,31] 24 [18,29]
Your current occupation/past occupation(s) (multiple choices allowed):
a. Retired 289(48.01)
b. Healthcare or related industry worker 69(11.46)
c. Manual laborer 57(9.47)
d. Worker in other industries 267(44.35)
Your residence: 0.001 <0.001 <0.001
a. Urban 504(83.72) 6[3,11] 28 [24,31] 26 [22,27]
b. Rural 98(16.28) 5[28] 25 [22,29] 22 [18,26]
Do you have any missing teeth (naturally lost or extracted due to toothache/tooth decay/trauma, etc.)? 0.010 <0.001 0.003
Yes 393(65.28) 7[3,11] 28 [25,31] 26 [22,27]
No 209(34.72) 6[2,11] 26 [23,29] 24 [19,27]
Have you heard of complete overdenture? <0.001 <0.001 <0.001
Yes, and | am very familiar with them 149(24.75) I1[8,15] 29 [27,32] 27 [25,30]
Yes, | have only heard of them 232(38.54) 6[3,11] 27 [24,29] 24 [20,26]
No, but | have heard of dentures 91(15.12) 6 [2,10] 26 [22,29] 24 [20,26]
No, | have not heard of them at all 130(21.59) 3 [2,6] 27 [23,30] 24 [19,26]
Have you ever had dentures installed? <0.001 <0.001 <0.001
Yes, and | have complete overdenture 127(21.1) 11 16,13] 29 [25,31] 26 [22,30]
Yes, | have had dentures installed, but not complete overdenture 139(23.09) 71[4,11] 28 [25,30] 26 [23,26]
No 336(55.81) 5[2,9] 26 [23,29] 24 [20,26]

Notes: Data are presented as n (%) for categorical variables and Median [IQR] for continuous variables due to non-normal distribution. P-values were calculated using the Wilcoxon-Mann—-Whitney test for two groups and the Kruskal—

Wallis test for three or more groups.
Abbreviation: IQR, Interquartile Range.
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Table 2 Spearman Correlation Analysis Among Knowledge,
Attitude, and Practice Dimensions

Knowledge Attitude Practice

Knowledge | |
Attitude 0.5074 (P<0.001) | I
Practice 0.4582 (P<0.001) | 1.7172 (P<0.001) | |

Multivariate Logistic Regression Analysis

Multivariate logistic regression showed that being 55-65 years old (OR = 0.53, 95% CI: [0.34, 0.83], P = 0.006), being female
(OR = 1.52, 95% CI: [1.05, 2.20], P = 0.023), having only heard of complete overdenture (OR = 0.26, 95% CI: [0.15, 0.43],
P <0.001), having heard of dentures (OR = 0.23, 95% CI: [0.12, 0.43], P < 0.001), having no prior awareness (OR = 0.12, 95%
CI: [0.06, 0.23], P < 0.001), and not having dentures installed (OR = 0.44, 95% CI: [0.25, 0.74], P = 0.002) were independently
associated with knowledge (Table S4). Knowledge score (OR = 1.24, 95% CI: [1.19, 1.30], P < 0.001) and having no prior
awareness (OR = 1.94, 95% CI: [1.00, 3.77], P = 0.047) were independently associated with positive attitude (Table S5).
Additionally, attitude score (OR = 1.42, 95% CI: [1.32, 1.53], P < 0.001), being very familiar with complete overdenture
(OR =0.31, 95% CI: [0.17, 0.57], P < 0.001), having only heard of complete overdenture (OR = 0.38, 95% CI: [0.17, 0.81],
P = 0.012), and having heard of dentures (OR = 0.28, 95% CI: [0.13, 0.58], P = 0.001) were independently associated with

practice (Table S6).

Discussion

Middle-aged and elderly individuals showed insufficient knowledge but positive attitudes and practices regarding
complete overdenture. Given these gaps, it is necessary for healthcare professionals to implement targeted educational
programs to improve understanding, strengthen positive attitudes, and promote proper practices related to complete
overdenture in this population.

From a clinical perspective, the findings of this study have important implications for dental practice and public
health strategies. The observed gap between knowledge and practice suggests that simply providing information may be
insufficient to promote optimal treatment behaviors. Dental professionals should place greater emphasis on attitude-
oriented communication, including motivational counseling and individualized education, to facilitate the translation of
knowledge into actual treatment decisions. In addition, routine dental consultations should incorporate structured
education on the indications, benefits, and maintenance requirements of tooth-supported complete overdenture, particu-
larly for middle-aged and elderly patients with partial or complete tooth loss. Early intervention and continuous follow-
up may further enhance treatment adherence and long-term outcomes.

This study provides important insights into the KAP regarding complete overdenture among middle-aged and elderly
individuals. The strong positive correlations among knowledge, attitudes, and practices demonstrated by both the
correlation analysis and SEM support findings from related research showing that knowledge plays a fundamental role
in shaping health behaviors.'®

Our findings also showed that females had higher knowledge scores, which was confirmed by multivariate logistic
regression identifying gender as a significant predictor of knowledge. This difference is consistent with previous research
indicating that women tend to be more proactive in seeking dental care and more responsive to dental health education.'”
Furthermore, the influence of residential location on KAP scores, particularly the lower scores among rural residents
compared with urban residents, suggests notable geographical disparities in access to information and dental services,
a pattern commonly observed in broader healthcare studies.'® The degree of familiarity with complete overdenture
significantly influenced KAP scores among middle-aged and elderly individuals. Participants who were very familiar
with complete overdenture showed more positive attitudes and practices. Moreover, even those who had only heard of
complete overdenture demonstrated better KAP scores than those completely unaware, highlighting the potential role of

information dissemination in improving health behaviors.'**
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Figure | Structural Equation Modeling (SEM) of the relationships among knowledge, attitude, and practice.
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Table 3 Goodness-of-Fit Indices for
the Structural Equation Model (SEM)

Indicators | Reference Results

RMSEA <0.08 Good | 0.057
SRMR <0.08 Good | 0.058
TL >0.8 Good 0.941
CFl >0.8 Good 0.948

Abbreviations: RMSEA, Root Mean Square
Error of Approximation; SRMR, Standardized
Root Mean Square Residual; TLI, Tucker—Lewis
Index; CFl, Comparative Fit Index.

Table 4 Path Coefficients and Effects (Direct, Indirect, and Total) of the Structural Equation Model

Model Paths Total Effects Direct Effect Indirect Effect

B (95% CI) P B (95% CI) P B (95% CI) P

Attitude
Knowledge | 0.572 (0.509, 0.634) | <0.001 | 0.572 (0.509, 0.634) <0.001
Practice
Knowledge | 0.431 (0.361, 0.500) | <0.001 | —0.031 (—0.108, 0.046) | 0.434 0.462 (0.392, 0.531) | <0.001
Attitude 0.807 (0.744, 0.870) | <0.001 | 0.807 (0.744, 0.870) <0.001

Abbreviations: §, Standardized path coefficient; Cl, Confidence Interval.

The findings reveal a complex pattern of understanding, acceptance, and practice related to complete overdenture among
middle-aged and elderly individuals. There was substantial uncertainty in knowledge about denture details, which aligns with
reports showing that inadequate information can discourage individuals from accepting advanced dental treatments.?'~>
Although attitudes toward dentures were generally positive, financial considerations played a strong role in decision-making,
consistent with previous findings emphasizing the dominant influence of economic factors on dental health decisions.”
Beyond general financial concerns, insurance coverage and perceived affordability were identified as key determinants of
practice behaviors. Limited insurance reimbursement for complete overdenture may discourage elderly individuals from
seeking or maintaining these prostheses. Policymakers should consider including overdenture rehabilitation in basic medical
insurance schemes to improve access and promote oral health equity among older adults. Integrating comprehensive
educational programs may help address these gaps. Such programs could use widely used social media platforms, such as
WeChat in China, to deliver short and engaging educational content on the benefits and procedures of complete
overdenture.*** Given the financial hesitations observed, addressing economic barriers is essential for improving access to
complete overdenture among middle-aged and elderly individuals in China.?® Dental clinics should provide clear counseling
on insurance coverage and cost-effective treatment options. Collaborations with insurance providers to offer detailed
consultations may reduce financial concerns and increase patient willingness to pursue recommended treatments.
Strengthening patient—dentist communication is also important. Tailoring health promotion activities to local cultural and
regional contexts—such as holding free dental check-up events in rural areas or distributing customized informative
pamphlets—may further enhance engagement.'**’

Despite the valuable insights obtained, this study has several limitations. First, its cross-sectional design does not
allow causal inference regarding the relationships among knowledge, attitude, and practice; thus, the SEM results should
be interpreted as correlational rather than causal. Second, the use of self-reported questionnaires may introduce recall
bias and social desirability bias, which may affect response accuracy. In addition, the combined hospital-based and
WeChat snowball sampling approach may have introduced selection bias. Participants recruited through WeChat were
more likely to be urban, educated, and digitally active, whereas hospital visitors were generally more health-conscious or
symptomatic, limiting representativeness of the broader middle-aged and elderly population. Furthermore, questionnaire

validation relied only on internal consistency (Cronbach’s o)), without external validity or construct testing, which should
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be addressed in future studies. Lastly, the study was conducted in Changzhi City in Shanxi Province, which may limit the
generalizability of the findings to other regions or populations in China.

Conclusions

This study reveals that while middle-aged and elderly individuals generally hold positive attitudes and engage in
positive practices regarding complete overdenture, their knowledge levels remain insufficient. Structural equation
modeling confirmed a significant pathway where knowledge positively influences attitude, which in turn exerts
a strong direct effect on practice behaviors. Consequently, to bridge the knowledge gap and promote the adoption
of complete overdenture, it is essential for healthcare providers and policymakers to implement targeted educational
interventions and consider integrating financial support, such as medical insurance coverage, into oral health promo-
tion strategies.

Abbreviations
KAP, Knowledge, Attitude, and Practice; SEM, Structural Equation Modeling; IQR, Interquartile Range; CI, Confidence
Interval; RMSEA, Root Mean Square Error of Approximation; FI, Comparative Fit Index; TLI, Tucker-Lewis Index.
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