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Abstract
Background

Tooth loss is a critical marker of oral disease burden and impacts masticatory efficiency, speech, self-esteem and psychosocial well-
being. Given the substantial implications of tooth loss, accurate assessment of dental status is essential for public health surveillance,
planning, and the design of targeted interventions. While clinical examination is the reference method for tooth counting, it is resource-
intensive. Self-reported measures offer a cost-effective alternative, but their validity is debated. This systematic review and meta-
analysis aimed to assess the validity of self-reported tooth count in adults.

Methods

A comprehensive literature search was conducted in MEDLINE, EMBASE, Scopus, and Web of Science up to April 2026. We included
studies that compared self-reported tooth count with clinical examinations in adult populations. A random-effects meta-analysis was
performed to calculate the pooled mean difference between self-reported and clinically examined tooth count.

Results

Sixteen studies met the inclusion criteria. Association and agreement measures between self-reported and clinically examined tooth
count varied across studies, with Pearson's r ranging from 0.77 to 0.96, Spearman's p from 0.47 to 0.93, Cohen's k from 0.56 to 0.63,
ICC from 0.78 to 0.96, and CCC from 0.40 to 0.95. Seven studies were included in meta-analysis. The pooled mean difference was -
0.036 teeth (95% Cl: -0.263 t0 0.191; p = 0.712). However, substantial heterogeneity was observed across studies (12 = 0.042; I? =
84.92%), indicating considerable variability in the direction and magnitude of the discrepancy across populations.

Conclusion

The pooled mean difference between self-reported and clinically examined tooth count was small and non-significant; however, the
heterogeneity observed across studies limits the strength of this overall estimate and indicates that the accuracy of self-report varies
across populations. These findings suggest that self-reported tooth count may hold potential as a screening tool for large-scale
epidemiological surveillance.

PROSPERO Register number: CRD42024507785

BACKGROUND

Oral health is recognized as a vital component of overall health, influencing social interactions and general quality of life (1, 2). Tooth
loss, including both partial and complete edentulism, remains prevalent globally, particularly among older adults, despite significant
advances in preventive and restorative dentistry (3, 4). Tooth loss is often regarded as the “final marker” of oral disease, reflecting the
cumulative impact of untreated dental caries, periodontal disease, and limited access to adequate dental care (5, 6). This condition not
only impairs essential functions, such as chewing and speech, but also affects self-esteem and psychosocial well-being (2, 7).

Furthermore, multiple studies have documented associations between tooth loss and systemic conditions, including cardiovascular
disease, diabetes, and increased all-cause mortality (8, 9). The loss of natural dentition impacts masticatory efficiency, which is critical
for consuming a nutritionally balanced diet. Individuals with fewer teeth often face difficulties in consuming fibre-rich foods, fruits, and
vegetables, which are essential for preventing chronic metabolic conditions and supporting overall health (10, 11). Additionally, poor
diet quality linked to tooth loss has been implicated in the development of frailty and functional limitations, particularly in older adults
(12).

Given the substantial implications of tooth loss on both oral and systemic health, accurate assessment of dental status is essential for
public health surveillance, health planning, and the design of targeted interventions (13). While clinical dental examination is
considered the gold standard for determining the number of remaining teeth, it is logistically challenging and resource-intensive,
particularly for large-scale epidemiological studies (14). In response, self-reported measures of oral health have been increasingly
utilized as cost-effective alternatives, allowing for broader population coverage in epidemiological surveys (15, 16).

The validity of self-reported oral health measures, however, remains a topic of debate. Research on the diagnostic accuracy of self-
reported data, particularly on the number of teeth and periodontal health status, has yielded mixed results. For instance, some studies

Page 2/17



report high levels of agreement between self-reported and clinically examined tooth counts, indicating that self-reported data can serve
as a reliable proxy in large-scale surveys (14, 15). Notably, Pitiphat et al. found a significant correlation between self-reported and
clinical tooth counts in adult populations, suggesting its potential applicability in epidemiological research (14). Conversely, other
studies highlight substantial variability influenced by factors such as age, socioeconomic status, cognitive ability, and awareness of
oral health, which may affect the reliability of self-reported measures (13, 16).

Currently, to our knowledge, no systematic review with meta-analysis has synthesized the evidence comparing self-reported and
clinically examined tooth counts to generate a consensus on their applicability in large-scale epidemiological studies. This study aimed
to critically assess the validity of self-reported number of teeth compared to clinical examination, focusing on the adult population. In
this review, validity refers to the extent to which self-reported tooth counts correspond to clinically examined tooth counts.

METHODS

A protocol for this study was registered in the International Prospective Register of Systematic Reviews, registration number:
CRD42024507785. This systematic review evaluates the validity of self-reported tooth count compared to clinical examination,
adhering to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (17).

Literature Search

A comprehensive literature search was conducted across multiple databases through the Ovid platform in MEDLINE, EMBASE, Scopus,
and Web of Science, covering studies published in English or Spanish from database inception up to April 2026. Additionally, reference
lists of all eligible articles were reviewed to identify studies not captured in the initial database search. The search strategy combined
free-text terms with Boolean operators AND and OR to ensure sensitivity and specificity. The detailed search structure is presented in
Supplementary Table 1.

Study Selection

Three independent reviewers (C.M.A., R.M.Z. and Z.F.M.) conducted the study selection using the Rayyan.ai screening tool (18). Studies
were included if they assessed self-reported tooth count compared with clinical dental examination and the accuracy of self-report
data in estimating the number of natural teeth in adults. In addition, studies must be published in English or Spanish.

Exclusion criteria were studies that have participants with cognitive impairment or other conditions that precluded reliable completion
of the self-reported tooth-count assessment. Studies that focused solely on other dental conditions without reference to tooth count,
those utilizing therapies unrelated to self-reported assessments (e.g., clinical examinations only), those that do not include comparison
between the self-reported assessment and the clinical assessment, case reports, journal or conference abstracts (structured or
unstructured), reviews, letters to the editor, and book chapters. In cases where studies addressed general oral health disorders, data
specific to self-reported tooth count validity were extracted. Any discrepancies regarding the inclusion or exclusion of studies were
resolved through discussion or consultation with a fourth reviewer (A.C.S.).

Data Extraction and Analysis

Data were systematically extracted from the included studies following a qualitative assessment based on the criteria. One reviewer
(C.M.A)) performed the data extraction, with confirmation by other reviewers (A.C.S., D.0.B. and R.M.Z.). Extracted data included title,
author, journal, year, country, study design, study objectives, sample size, population characteristics, methods of self-reported tooth
count assessment, self-reported questions, self-report criteria, type of examiner, clinical count criteria, primary findings, validity,
association, and agreement measures, and any identified biases or limitations. The primary outcome was the paired mean difference in
the number of teeth between self-reported and clinically examined counts, calculated as self-reported minus clinically examined tooth
count.

Risk of Bias Assessment

Two reviewers (C.M.A. and R.M.Z.) independently assessed the risk of bias using an adaptation of the Newcastle-Ottawa Scale (NOS)
for cross-sectional studies (19). Discrepancies were resolved through discussion and consensus.
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Quality Assessment

To evaluate the methodological quality of the included studies, the Quality Assessment Tool for Observational Cohort and Cross-
Sectional Studies from the National Heart, Lung, and Blood Institute (NHLBI) was applied (20). Two reviewers (C.M.A. and R.M.Z.)
independently assessed each study's quality, resolving disagreements through consensus.

Statistical Analysis

Statistical analyses and graphical representations were performed using STATA version 18.0 (StataCorp). A narrative synthesis was
elaborated to summarize the characteristics of the included studies. A random-effects meta-analysis was conducted to estimate the
pooled paired mean difference in tooth count between self-reported and clinically examined tooth count and its corresponding
standard error. For studies reporting only standard deviations for self-reported and clinically examined tooth count, the standard
deviation of the paired difference was calculated using the correlation coefficient reported by the study (Supplementary Fig. 1). When
the SD of the paired difference was not reported but a 95% confidence interval was available, it was derived from the confidence
interval and sample size. When the underlying total sample data were available, the mean of each group, their difference, and the
standard deviation of this difference were calculated directly from the raw data. Between-study variance (12) was estimated using
restricted maximum likelihood (REML), and the confidence interval of the pooled effect was calculated using the Hartung-Knapp-Sidik-
Jonkman (HKSJ) adjustment. As sensitivity analyses, (1) the pooled estimate was recalculated using the conventional DerSimonian-
Laird estimator with a Wald-type confidence interval, and (2) a leave-one-out analysis was performed to assess the influence of
individual studies on the pooled estimate and heterogeneity.

Certainty of evidence assessment

The certainty of evidence was evaluated using the Grading of Recommendations Assessment, Development and Evaluation (GRADE)
framework (21), with two reviewers (C.M.A. and R.M.Z.) independently assessing risk of bias, inconsistency, indirectness, imprecision,
and publication bias. The overall certainty was categorized as high, moderate, low, or very low, with disagreements resolved by
consensus.

RESULTS

The database search yielded a total of 2,051 records. After removing 110 duplicates, 1,941 records were screened by title and abstract.
From this initial filter, 20 articles were identified for full-text review; none were excluded for inaccessibility. Following full-text review, 16
articles met the inclusion criteria for this review. The selection process is detailed in the PRISMA flowchart (Fig. 1).

Study Characteristics

The included studies represented a wide geographical diversity, encompassing 11 countries across Asia, Europe, the Americas, and the
Middle East. The total sample size across all studies exceeded 11,000 participants. Regarding sex composition, 93.7% of the studies
(15 out of 16) included both men and women, with the exception of Nascimento et al. (31), which focused exclusively on older women.

The statistical tests used to measure association and/or agreement between self-reported and clinical examination tooth count were
as follows: Pearson's correlation (7 studies), Spearman's rank correlation (7 studies), Cohen's k (2 studies), Intraclass Correlation
Coefficient (ICC) (5 studies), and Concordance Correlation Coefficient (CCC) (2 studies). Two studies did not apply a test for
association or agreement. A summary of the included studies is presented in Table 2.

Page 4/17



Table 2

Summary of included articles

Author

Ueno

etal. (22)

Buhlin
et al. (23)
Axelsson

etal. (24)

Hakeem
et al. (25)
Margozzini

et al. (26)

Sekundo
etal. (27)

Matsui

et al. (28)
Ueno
etal. (29)
Shimazaki
et al. (30)
Nascimento
etal. (31)
Hovik
etal. (32)
Simila

etal. (33)

Pitiphat
etal. (14)
Gilbert
etal. (34)

Title Country

Validity of self-reported tooth counts and Japan
masticatory status study of a Japanese
adult population

Validity and limitations of self-reported Sweden
periodontal health

Comparison of oral health data from self- Iceland
administered questionnaire and clinical
examination.

Validity of self-reported number of teeth Saudi
among Saudi older adults: A public health  Arabia
perspective

Validity of the self-reported number of Chile
teeth in Chilean adults

Patients’ self-reported measures of oral Germany
health—A validation study on basis of oral

health questions used in a large multi-

country survey for populations aged 50+

Validity of self-reported number of teeth Japan
and oral health variables

Validity of the self-reported number of Japan
natural teeth in Japanese adults

Validity of the self-reported number of Japan
teeth in independent older people in

Japan

Validity of self-reported oral conditions Brazil

among Brazilian older women: Do socio-
economic factors matter?

The validity of self-reported number of Norway
teeth and edentulousness among
Norwegian older adults, the HUNT Study

Validity of self-reported number of teeth Finland
in middle-aged Finnish adults: the
Northern Finland Birth Cohort Study 1966

Validation of Self-reported Oral Health USA
Measures
Validity of Self-reported Tooth Counts USA

During a Telephone Screening Interview
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Sample
size

2356

129

318

337

101

186

1501

1152

2621

72

586

1669

58

506

Sex

Women

and men

Women

and men

Women
and men

Women
and men

Women
and men

Women
and men

Women
and men

Women
and men

Women
and men

Women

Women
and men

Women

and men

Women

and men

Women
and men

Age

40-
74

20-
84
18,

35-
44,

>65
=60

15—
35,

36—
60,

=60

46

Association/agreement
test

Pearson
Spearman
ICC

Did not perform

Cohen's k

Spearman
Pearson
Spearman

ICC

CccC

Spearman

Pearson
ICC
Pearson
Cohen's k

CccC

Spearman
Pearson
Spearman
Pearson
ICC

Spearman

ICC




Author Title Country Sample Sex Age Association/agreement
size test
Douglass The Validity of Self-reported Oral Health USA 48 Women 270  Pearson
Status in the Elderly and men
et al. (35)
Blizniuk Association between self-reported and Belarus 281 Women 18— Did not perform
clinical oral health status in Belarusian andmen 60
et al. (36) adults

Main Findings

The difference between these means varied from - 1.4 to 0.6 teeth. However, the percentage of perfect agreement (participants with
an exact match between self-reported and clinical examination tooth counts) varied considerably, ranging from 28.5% in Belarus to
73.4% among the older adult group in Iceland (Table 3). Association and agreement estimates varied across studies, with Pearson's r
ranging from 0.77 to 0.96, Spearman'’s p from 0.47 to 0.93, Cohen's k from 0.56 to 0.63, ICC from 0.78 to 0.96, and CCC from 0.40 to
0.95. Of the 16 included articles, 12 provided results in terms of the mean tooth counts for each group.

Substantial variability was observed across studies in both the self-report and clinical examination methodologies. Regarding self-
report, studies differed in questionnaire administration mode, question wording (e.g., "natural teeth" vs. "teeth," with or without
clarification on prostheses), and instructions provided to participants (e.g., use of a mirror, removal of removable prostheses).
Regarding clinical examination, heterogeneity was observed in criteria for counting a "tooth" (e.g., inclusion/exclusion of root remnants,
crowned teeth) and examiner type (calibrated dentists vs. non-dental professionals, with variable reporting of inter-examiner reliability)
(Supplementary Table 2).
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Table 3
Main results summary

Author

Ueno et al.
(2018)

Buhlin et al.

Axelsson et
al.

Hakeem et
al.

Margozzini
etal

Sekundo et
al.

Matsui et
al.

Ueno et al.
(2010)

Shimazaki
et al.

Nascimento
etal.

Hgvik et al.

Simila et al.

Pitiphat et
al.

Gilbert et al.

Douglass et
al.

Blizniuk et
al.

Self-
report
mean
(SR)
23.78

26.60

18.80

20.00

25.10

25.52

Maxillary:

8.60

Mandible:

6.60
20.80
27.48

25.00

21.10
12.44

27.60

Clinical
examination
mean (CE)

23.68

26.20

18.40

20.00

26.50

25.84

Maxillary:
7.10

Mandible:
9.10

21.00
27.46

25.70

21.20
12.79

27.00

Difference

(SR-CE)

0.098

0.40

0.40

0.00

-1.40

-0.32

Maxillary:

1.50

Mandible:

-2.50
-0.20
0.02

-0.70

-0.10
-0.35

0.60

Pearson

0.845

0.96

0.8

0.96

0.91

Men:
0,81

Women:
0.77

0.97

Spearman

0.771

0.91

0.93

0.69

0.86
Men: 0.78

Women:
0.82

0.47

Cohen's
K

IcC

0.843

0.96

0,78

Men:
0.8

Women:
0.76

0.87

ccc

>50:0.95

Maxillary:
0.4

Mandible:
0.5

Exact
Agreement
(%)

41.10%
73.33%
65.90%
73.40%

33.80%

47.50%

57.50%

35.00%

23.71%

Risk of Bias and Quality Assessment

Of the total articles, 11 were classified as "Good" and 5 as "Fair" in terms of methodological quality based on the NHLBI tool (Table 4).
Common weaknesses across the included studies were the lack of justification for sample size or statistical power, limited reporting of

examiner calibration or reliability, and incomplete adjustment for potential confounders. In general, most studies had clear research

questions, defined populations, uniform inclusion and exclusion criteria, and well-defined exposure and outcome measures.
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Table 4
Summary of quality assessment

Author Score Rating Critical Points

Ueno et al. 13/14  Good Sample size was not justified.

(2018)

Buhlin et al. 13/14  Good Sample size was not justified.

Axelssonetal. 13/14  Good Sample size was not justified.

Hakeem et al. 10/14  Fair Convenience sampling, participation rate not reported, sample size not justified, clinical exam
without report of calibration/reliability between examiners.

Margozzini et 12/14  Good Low participation rate (50% of those contacted), limited adjustment for confounding

al. variables.

Sekundoetal. 12/14 Good Convenience sampling at a single center, multiple exposure levels not evaluated (partial).

Matsui et al. 10/14  Fair Participation rate not clearly reported, sample size not justified, inter-examiner reliability not
calculated, limited adjustment for confounding variables.

Ueno et al. 9/14 Fair Very low participation rate (5.3%), sample size not justified, inter-examiner reliability not

(2010) calculated, multiple examiners without formal calibration.

Shimazaki et 9/14 Fair Low participation rate (16.5% at age 75, 13.2% at age 80), sample size not justified, no

al. examiner training/calibration.

Nascimentoet 13/14  Good Sample size was not justified.

al.

Hovik et al. 13/14  Good Sample size was not justified.

Simila et al. 13/14  Good Sample size was not justified.

Pitiphat et al. 12/14  Good Moderate participation rate (62%), limited adjustment for confounding variables.

Gilbert et al. 12/14  Good Moderate participation rate (48.5% at examination phase), statistical power not reported.

Douglassetal. 13/14 Good Sample size was not justified.

Blizniuk et al. 10/14  Fair Convenience sampling among dental patients, sample size not justified, single examiner

without report of intra-examiner reliability, non-representative population (patients only).

The risk of bias analysis, using the Newcastle-Ottawa Scale adaptation, yielded the following results: low risk, 7 articles; moderate risk,
8 articles; and high risk, 1 article (Table 5). The most recurrent sources of bias were the representativeness of the sample (not using
random or representative sampling), an unjustified sample size, and a lack of adjustment for confounders.
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Table 5
Summary of risk of bias assessment.

Author

Ueno et al.
(2010)

Buhlin et al.

Axelsson et
al.

Hakeem et
al.

Margozzini
etal

Sekundo et
al.

Matsui et al.

Ueno et al.
(2018)

Shimazaki et
al.

Nascimento
et al.

Hovik et al.

Simila et al.

Gilbert et al.

Douglass et
al.

Pitiphat et al.

Blizniuk et al.

Score

7/9

6/9

4/9

6/9

3/9

7/9

4/9

7/9

7/9

6/9

7/9

7/9

7/9

6/9

5/9

4/9

Interpretation

Low risk

Moderate risk

Moderate risk

Moderate risk

High risk

Low risk

Moderate risk

Low risk

Low risk

Moderate risk

Low risk

Low risk

Low risk

Moderate risk

Moderate risk

Moderate risk

Critical points

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard; Adjustment for confounders: partial
adjustment for confounders.

Adjustment for confounders: inadequate adjustment for confounders; Sample size:
sample size not justified; Exposure assessment: acceptable exposure assessment
instrument, but not a gold standard; Confounder assessment: confounders not
measured using an acceptable method.

Sample representativeness: non-representative sample or sampling method not
described; Sample size: sample size not justified; Exposure assessment: acceptable
exposure assessment instrument, but not a gold standard.

Adjustment for confounders: inadequate adjustment for confounders; Sample
representativeness: non-representative sample or sampling method not described;
Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard; Confounder assessment: confounders
not measured using an acceptable method.

Exposure assessment: acceptable exposure assessment instrument, but not a gold
standard; Adjustment for confounders: partial adjustment for confounders.

Sample representativeness: non-representative sample or sampling method not
described; Sample size: sample size not justified; Exposure assessment: acceptable
exposure assessment instrument, but not a gold standard; Outcome assessment:
acceptable outcome assessment instrument, but not a gold standard; Adjustment for
confounders: partial adjustment for confounders.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard; Outcome assessment: acceptable
outcome assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard.

Sample representativeness: non-representative sample or sampling method not
described; Sample size: sample size not justified; Exposure assessment: acceptable
exposure assessment instrument, but not a gold standard.

Sample size: sample size not justified; Exposure assessment: acceptable exposure
assessment instrument, but not a gold standard; Outcome assessment: acceptable
outcome assessment instrument, but not a gold standard; Adjustment for confounders:
partial adjustment for confounders.

Adjustment for confounders: inadequate adjustment for confounders; Sample size:
sample size not justified; Exposure assessment: acceptable exposure assessment
instrument, but not a gold standard; Confounder assessment: confounders not
measured using an acceptable method.

Meta-Analysis

For the meta-analysis, 7 of the 16 studies provided sufficient data for quantitative synthesis, the remaining 9 studies were included in
the qualitative synthesis but could not be quantitatively pooled because the information required to calculate the paired mean
difference and its variance was unavailable. This analysis used the paired mean difference between self-reported and clinically
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examined tooth counts and the corresponding standard deviation, obtained from reported or calculated variance estimates from these
7 articles (Supplementary Table 3).

The pooled effect using a random effects model was a mean difference of -0.036 teeth (95% CI: -0.263 to 0.191). The pooled estimate
was slightly negative, indicating a numerically lower self-reported than the clinically examined tooth count; however, the confidence
interval included zero. The analysis revealed substantial heterogeneity across studies: 1 = 84.92% (Fig. 2).

As a sensitivity analysis, the pooled mean difference was recalculated using the conventional DerSimonian-Laird random-effects
estimator with a Wald-type (z-based) confidence interval. This yielded a pooled estimate of - 0.03 (95% CI: -0.18t0 0.11;z=-0.46, p =
0.65) (Fig. 3)

A leave-one-out sensitivity analysis was performed to assess the influence of individual studies on the pooled estimate. The
recalculated pooled mean differences ranged from - 0.09 (95% ClI: -0.27 to 0.09) when Study 6 was omitted, to 0.02 (95% CI: -0.20 to
0.24) when Study 2 was omitted (Fig. 4). All leave-one-out estimates remained close to zero, with confidence intervals that included the
null value.

Certainty of evidence

Using the GRADE framework, the certainty of evidence for the primary outcome was rated as moderate, downgraded for serious
inconsistency and risk of bias. Imprecision was considered in relation to the clinical relevance of the confidence interval, although no
established minimal clinically important difference exists for the number of teeth. Publication bias could not be reliably assessed
because fewer than 10 studies were included in the meta-analysis.

DISCUSSION

This systematic review and meta-analysis evaluated the validity of self-reported compared to clinically examined tooth count,
incorporating 16 observational studies with heterogeneous sample sizes (48 to 2,621 participants) from 11 countries. The pooled
estimate was close to zero, with a 95% Cl that included zero; however, this null finding must be interpreted alongside the substantial
heterogeneity observed across studies (12 = 84.92%), which limits the extent to which a single pooled estimate can characterize
agreement across diverse populations. Taken together, these findings suggest that self-reported tooth count may hold potential as a
proxy for dental status at the population level, particularly in large-scale epidemiological studies where clinical examination is not
feasible; however, this potential should be interpreted cautiously given the variability in accuracy observed across settings (22, 25, 26,
29).

Despite these favorable results, several factors could directly affect the difference between self-report and clinical examination. One of
the most consistent findings across studies is that oral health complexity appears to be an important potential source of reporting
error. Generally, patients have difficulty distinguishing between natural teeth and fixed prostheses (single or multiple). In the study by
Ueno et al., the presence of at least one multiple fixed prosthesis was significantly associated with greater inaccuracy in self-report
(29). Furthermore, methodological analysis reveals a lack of clarity on whether root remnants should be counted as "teeth," as seen in
the Norwegian study where their clinical inclusion increased underreporting (32). Contrary to what might be assumed, a higher number
of teeth in the mouth is not associated with better self-report accuracy; in fact, some studies suggest it is easier to count accurately
when several teeth have been lost (30, 32).

Another factor that could influence self-report is the way questions are phrased and instructions are given to participants. For example,
using the phrase "natural teeth" may lead participants to erroneously exclude teeth with fixed prostheses, even though they constitute a
functional unit (26, 28). Conversely, providing specific instructions, such as using a mirror, using fingers to count, or indicating the
removal of removable prostheses, could significantly improve the validity of self-reported results (26, 35). This technical ambiguity,
combined with recall bias (particularly when substantial time elapsed between the clinical examination and self-report) and potential
social desirability bias related to perceptions of tooth loss, may contribute to the high heterogeneity detected in the meta-analysis (25,
26).

Socioeconomic position (by education and/or income) also influences reporting accuracy, although it shows no clear trend or
association, as its impact may vary according to the country's context. In Brazil, greater discrepancies were found in women with basic
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education and low income, who tended to overestimate upper teeth and underestimate lower teeth (31). In Finland, conversely,
agreement was higher among men with basic education (33).

Psychological and cultural factors surrounding self-perception of oral health may also influence the differences in self-report, although
evidence for these mechanisms remains limited (25). Although not an exclusion criterion, Cognitive impairment may also compromise
the reliability of self-reported tooth count, particularly in older populations. This factor should therefore be considered when
interpreting self-reported tooth count in populations with a high prevalence of cognitive impairment (32). This information suggests
that data obtained in populations with high prevalences of cognitive impairment should consider this factor both methodologically and
in the interpretation of results.

Limitations

The present review has several limitations. The high variability in the statistical tests used by the included studies to evaluate
association and/or agreement, as well as differences in how results were presented, limited the inclusion of only 7 of 16 articles in the
meta-analysis. Additionally, the high heterogeneity (12 = 84.92%) could not be fully explained by the available covariates. The primary
studies differed in how the self-report question was formulated, the clinical criterion for a "tooth," the type of examiner, and the
population (older adults, institutionalized, mixed-age), which limits the ability to obtain a truly homogeneous combined estimate.
Likewise, the absence of test-retest evaluations of self-report in the primary studies prevents differentiation between random error and
systematic bias associated with the collection method.

In addition to the limitations arising from the primary studies, several methodological choices inherent to this review may have
influenced its conclusions. The meta-analysis was restricted to the mean difference between self-reported and clinically examined
tooth counts; association and agreement measures were synthesized narratively rather than quantitatively, so the overall association
between self-report and clinical examination could not be expressed as a single combined estimate. Despite the very high
heterogeneity observed (12 = 84.92%), no formal meta-regression or subgroup analysis by region, age group, or self-report question
wording was conducted to explore its sources beyond the leave-one-out sensitivity analysis, because only seven studies contributed to
the quantitative synthesis, meta-regression and formal subgroup analyses were not considered sufficiently powered or reliable. Finally,
the search was restricted to studies published in English or Spanish and to indexed databases, without a dedicated search of gray
literature or trial registries, which may have excluded relevant studies and introduced language or publication bias.

CONCLUSION

Self-reported tooth count may provide an acceptable population-level estimate, but high association coefficients do not necessarily
imply accurate individual-level agreement. These findings are especially relevant for epidemiological surveillance and public health
planning, contexts where feasibility and sample coverage are often prioritized.

In conclusion, the pooled estimate was close to zero, suggesting little average systematic discrepancy between self-reported and
clinically examined tooth count. However, the substantial between-study heterogeneity limits the generalizability of this pooled
estimate.

It is a priority to unify the formulation of questions, explicitly define what is meant by "tooth" both in self-report and clinical examination,
and establish standardized instructions, given their potential impact on the accuracy of self-report. Furthermore, future studies should
control or adjust for potential sources of bias and confounding, including socioeconomic status, oral health complexity (use of
removable prostheses, fixed prostheses, caries, fillings), and potential social desirability biases linked to the stigma of tooth loss.
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Effect size Weight

Study with 95% CI (%)
Study 1 B -0.35[-0.98, 0.28] 5.56
Study 2 —A— -0.32[-0.49, -0.15] 16.25
Study 3 - 0.10[-0.05, 0.24] 17.01
Study 4 5 0.02[-0.06, 0.10] 18.45
Study 5 —il— -0.22[-0.49, 0.05] 13.36
Study 6 —— 0.41[ 0.12, 0.70] 1254
Study 7 - -0.04[-0.19, 0.11] 16.82
Overall -0.04[-0.26, 0.19]

Heterogeneity: 12 = 0.04, 1> = 84.92%, H? = 6.63
Test of B, = 6;: Q(6) = 26.80, p = 0.00
Test of 8 = 0:(6) =-0.39, p = 0.71

Figure 2

Forest Plot of random effects model, REML/HKSJ meta-analysis

Effect size Weight

Study with 95% CI (%)
Study 1 = -0.35[-0.98, 0.28] 4.30
Study 2 B -0.32[-0.49, -0.15] 16.53
Study 3 - 0.10[-0.05, 0.24] 17.70
Study 4 5 0.02[-0.06, 0.10] 20.08
Study 5 —il— -0.22[-0.49, 0.05] 12.51
Study 6 —l— 041 0.12, 0.70] 11.49
Study 7 —- -0.04[-0.19, 0.11] 17.39
Overall -0.03[-0.18, 0.11]

Heterogeneity: 12 = 0.03, 12 = 77.61%, H? = 4.47
Test of B, = 8;: Q(6) = 26.80, p = 0.00
Testof 8 =0:z=-0.46, p=0.65

Figure 3

Forest Plot of random effects model, DerSimonian-Laird meta-analysis
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Effect size

Ormitted study with95% Cl  p-value
Study 1 -0.02[-0.27, 0.24] 0.868
Study 2 . 0.02[-0.20, 0.24] 0.794
Study 3 - -0.06 [ -0.34, 0.22] 0.581
Study 4 ® -0.05[-0.34, 0.24] 0.678
Study 5 -0.01[-0.28, 0.26] 0.943
Study 6 e -0.09[-0.27, 0.09] 0.269
Study 7 -0.04 [-0.33, 0.25] 0.757

i 2 0 2

Figure 4

Leave-one-out sensitivity analysis for the meta-analysis
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