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Abstract. Background. Dental caries is one of the most common oral infections observed worldwide. 
It is defined as a multifactorial dynamic disease-causing mineral loss of dental hard tissue, which is 
identified by the caries lesion. Treatment of caries lesion involves filling the cavity or removing the 
damaged tooth. Then, decayed, missing, and filled teeth (DMFT) index is the simplest and most 
commonly used index to assess the dental caries status. Salivary glands are estrogen dependent and, 
after menopause, the changes in salivary flow and saliva consistency produce xerostomia, hyposiale 
or dryness, common findings among postmenopausal women. Since saliva plays a fundamental role 
in caries prevention, the postmenopausal decline in salivary secretion may contribute to increased 
caries incidence. The aim of this systematic review and meta-analysis was to answer the following 
PICO question: In adult women (P), does the presence of menopause (I), compared to its absence (C), 
influence dental caries status, assessed as DMFT index (O)? Methods. The study adhered to PRISMA 
guidelines. A systematic search was conducted in PubMed/MEDLINE, Web of Science, Scopus, and 
EMBASE databases. For each study, characteristics and mean difference (MD) with 95% CI were 
extracted. Meta-analyses were performed using the Revman software (version 5.4) to calculate pooled 
MD and 95% CI. Random-effects model meta-analysis was performed. Risk of bias was evaluated 
using the Newcastle-Ottawa Scale adapted for cross-sectional studies. To estimate variance and 
heterogeneity between trials, the Higgins I2 test was used. The certainty level of the evidence was 
determined through the GRADE approach. Results. Seven studies fulfilled the inclusion criteria, 
including 4,396 postmenopausal women and 5,131 control women. Meta-analysis showed an overall 
MD = 3.13 (95% CI = 2.12 – 4.15; p < 0.00001), which suggest that postmenopausal women had a DMFT 
index 3 units higher than the control group. Conclusions. Menopause significantly associated to 
worse dental caries status, probably due to declining estrogen levels affecting salivary function. 
Further research is needed to confirm mechanisms and evaluate preventive strategies like hormone 
replacement therapy. 

Keywords: Dental caries; menopause; meta-analysis; older adults; post-menopausal women; 
systematic review 
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1. Introduction 
Estrogens are steroid hormones considered essential for maintaining homeostasis and systemic 

health. Its role in developing and maintaining reproductive tissues is widely known. Furthermore, 
estrogens have many beneficial effects on several nonreproductive target tissues, such as liver, 
adipose tissue, bone, skeletal muscle and blood vessels [1]. Estrogens imbalances, especially the 
decrease in estrogens that occurs after menopause, can alter systemic and oral health, causing 
osteoporosis [2], burning mouth and changes in palate perception [3]. Moreover, post-menopausal 
estrogens deficiency can lead to development of gingivitis, periodontitis and osteoporotic jaws [4,5]. 

One of the main oral effects of estrogen deficiency is the change in the quantity and quality of 
saliva [6]. Salivary glands are estrogen dependent and, after menopause, the changes in salivary flow 
and saliva consistency produce xerostomia, hyposiale or dryness, common findings among 
postmenopausal women [7]. Taking into account that saliva plays a fundamental role in defending 
against caries, the decrease in salivary secretion that occurs after menopause could increase the 
incidence of caries lesions [4].  

Dental caries is one of the most common oral infections observed worldwide [8]. It is defined as 
a multifactorial dynamic disease-causing mineral loss of dental hard tissue [9]. Caries is a significant 
public health problem for population and governments worldwide [10]. Treatment of caries lesion 
involves filling the cavity or removing the damaged tooth. Then, decayed, missing, and filled teeth 
(DMFT) index is the simplest and most commonly used index to assess the dental caries status. Some 
studies have found an association between menopause and the prevalence of caries lesions, with 
mixed results [11,12]. Moreover, the results of a recently published systematic review suggests the 
existence of a significant association between the prevalence of chronic apical periodontitis, a disease 
directly related to caries, and menopause [13]. 

The aim of this systematic review and meta-analysis was to analyse the scientific literature about 
the association between menopause and caries dental status, assessed as DMFT index. The alternative 
hypothesis proposed is that menopause is associated with worse dental caries status. 

2. Materials and Methods 
This systematic review complies with the guidelines outlined by the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) [14]. 

2.1. Review Question 
The research question was structured using the PICO method: In adult women (Population), 

does the presence of menopause (Intervention/Condition), compared to its absence (Comparison), 
influence dental caries status, assessed as DMFT index (Outcome)? A thorough literature search was 
conducted to identify the articles related to dental caries status, comparing post-menopausal women 
with healthy control women. 

2.2. Eligibility Criteria 
Inclusion criteria were established as: (a) clinical epidemiological studies published between 

January 1980 and December 2024, (b) studies comparing postmenopausal women to healthy 
premenopausal women, and (c) studies providing dental caries status using DMFT index, both in 
control and post-menopausal women. 

The exclusion criteria were as follows: (a) studies conducted on animals or in vitro, (b) case 
series, (c) studies reporting data exclusively on menopausal women, and (d) studies not reporting 
DMFT index. 

2.3. Search Strategy and Information Sources 
A literature search was undertaken with no limits on time or language until December 2024 in 

PubMed-MEDLINE, SCOPUS, and EMBASE databases, utilizing a combination of Medical Subject 
Headings (MeSH) and relevant keywords. The search strategy incorporated terms such as: 
(ʺcarieʺ[All Fields] OR ʺdental cariesʺ[MeSH Terms] OR (ʺdentalʺ[All Fields] AND ʺcariesʺ[All Fields]) 
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OR ʺdental cariesʺ[All Fields] OR ʺcariesʺ[All Fields] OR ʺDMFTʺ[All Fields]) AND (ʺestrogen sʺ[All 
Fields] OR ʺestrogeneʺ[All Fields] OR ʺestrogenesʺ[All Fields] OR ʺestrogenicʺ[All Fields] OR 
ʺestrogenicallyʺ[All Fields] OR ʺestrogenicitiesʺ[All Fields] OR ʺestrogenicityʺ[All Fields] OR 
ʺestrogenizationʺ[All Fields] OR ʺestrogenizedʺ[All Fields] OR ʺoestrogenʺ[All Fields] OR 
ʺestrogensʺ[Pharmacological Action] OR ʺestrogensʺ[MeSH Terms] OR ʺestrogensʺ[All Fields] OR 
ʺestrogenʺ[All Fields] OR ʺoestrogen sʺ[All Fields] OR ʺoestrogenicʺ[All Fields] OR ʺoestrogenicallyʺ[All 
Fields] OR ʺoestrogenicityʺ[All Fields] OR ʺoestrogenizationʺ[All Fields] OR ʺoestrogensʺ[All Fields] OR 
(ʺmenopauseʺ[MeSH Terms] OR ʺmenopauseʺ[All Fields] OR ʺmenopausalʺ[All Fields] OR 
ʺmenopausedʺ[All Fields] OR ʺmenopausesʺ[All Fields]) OR (ʺpostmenopausalʺ[All Fields] OR 
ʺpostmenopausallyʺ[All Fields] OR ʺpostmenopausalsʺ[All Fields] OR ʺpostmenopauseʺ[MeSH Terms] OR 
ʺpostmenopauseʺ[All Fields] OR ʺpostmenopausicʺ[All Fields])). 

A complementary screening on the references of the selected studies was performed to find any 
additional study that did not appear in the primary database search. Grey literature was searched 
(https://openg rey.eu/; https://schol ar.google.com/; https://www.greyn et.org/) but did not provide 
useful data. 

Two independent reviewers (J.J.S.-E. and V.A.-Q.) conducted the literature search and screened 
articles for eligibility. Initially, the titles and abstracts were reviewed to assess their relevance to the 
review. Subsequently, a thorough analysis of the full texts was carried out, evaluating them based on 
the pre-established inclusion and exclusion criteria. In the event of any discrepancies between the 
reviewers, these were resolved through direct discussion or, when necessary, by consulting a third 
reviewer (D.C.-B.), in order to ensure consistency and accuracy in the article selection process. 

2.4. Data Extraction 
One author (V.A.-Q.) collected the information of the studies that matched the inclusion criteria 

individually, while the other three authors (C.C.-S., D.C.-B. and J.J.S.-E.) verified the tabulated data 
to ensure the absence of errors. Disagreements were resolved by discussion and consensus. For each 
study, key methodological details were extracted, such as author information, publication year, study 
design, sample characteristics, quantitative findings, mean differences, and the method used to 
diagnose caries lesions. Dental caries diagnosed using DMFT index was the primary outcome 
measure. Authors of the original studies were contacted for clarification if necessary. 

2.5. Data Synthesis and Analysis 
The outcome variable studied was dental caries status, calculated as DMFT index.  In each 

included study, the MD in DMFT index was calculated with its 95% confidence interval (CI), aiming 
to measure the effect of the relationship between menopause and dental caries status. 

A random-effect model meta-analysis was performed using Revman software (version 5.4) to 
calculate pooled mean difference (MD) and 95% confidence interval (CI). 

The primary analysis focused on the dental caries status in postmenopausal versus 
premenopausal healthy control women. Forest plots illustrated the MD across studies. Statistical 
significance was set at p = 0.05.  Heterogeneity among studies was assessed using Higgins’ I² 
statistic, with thresholds of 25–50% for low heterogeneity, 50–75% for moderate heterogeneity, and 
>75% for high heterogeneity [15]. 

2.6. Risk of Bias Assessment 
The risk of bias in the included studies was evaluated using the Newcastle-Ottawa Scale [16], 

adapted for cross-sectional research [17]. The assessment focused on two domains adapted to the 
outcome of interest: sample selection and outcome. Points (*) were allocated based on the presence 
or absence of key criteria. Three researchers (V.A.-Q., D.C.-B., and J.J.S.-E.) independently assessed 
the studies, resolving any disagreements through discussion. The evaluation of each item was made 
according to the following criteria: 

A) Sample Selection Domain (maximum: 6 points): 
1) Sample representativeness: Random sampling (3 points), non-random sampling (2 points), 

selected groups (1 point), or no description (0 points). 
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2) Sample size: Justified by calculations or entire population recruitment with ≤20% loss (1 
point); otherwise (0 points). 

3) Menopausal status confirmation: Cessation of menstruation (2 point); only by age (1 point); 
no criteria description (0 points).  

B) Outcome Domain (maximum: 3 points): 
1) Outcome assessment: DMFT index registered with inter- and intra-examiner reliability 

reported (2 points), partial reliability (1 point), or none (0 points). 
2) Number of observers: Two or more examiners (1 point); otherwise (0 points). 
Studies could score a maximum of 9 points. They were defined as high risk of bias if they scored 

0-3 points, moderate risk of bias if they scored 4-6 points and low risk of bias if they scored 7-9 points. 

2.7. Grading Recommendations Assessment, Development and Evaluation  
The Grading of Recommendations Assessment, Development, and Evaluation (GRADE) 

framework was used to evaluate the overall quality and certainty of the evidence [18,19]. This process 
was independently conducted by three researchers (V.A.-Q., J.J.S.-E., and D.C.-B.). The GRADE tool 
is used to systematically assess the quality of evidence on health research. It provides a transparent 
framework for evaluating the certainty of evidence and for making recommendations based on this 
evidence. The GRADE approach considers factors such as study design, the consistency of results 
across studies, the directness of the evidence, and potential biases. The tool helps guide healthcare 
professionals and policymakers in making informed decisions by clearly defining the strength of 
recommendations according to the quality of available evidence. The GRADE system categorizes 
evidence into four levels—high, moderate, low, or very low—based on the certainty of the estimates, 
influencing the confidence in clinical decisions [20]. 

 
Figure 1. Flowchart of the search strategy following the PRISMA 2020 guidelines for systematic 
reviews and meta-analyses. 
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3. Results 
The flow diagram of literature search strategy and selected studies from databases and registers 

is shown in Figure 1, in accordance to PRISMA 2020 instructions [14].  
A total of 86 records were initially identified, but 8 were duplicates. Seventy-eight records were 

screened for abstract evaluation, and 68 were excluded for not meeting the inclusion criteria. During 
the eligibility assessment, 3 reports were excluded for two specific reasons: loss of quantitative data 
and absence of healthy controls (Table 1).  

Table 1. Excluded studies and their reasons for exclusion. 

Reasons Excluded studies 

Loss of quantitative data 
Baum et al. 1981 [21] 
Mishra et al. 2021 [7] 

Absence of control group Yalcin et al. 2006 [22] 

3.1. Characteristics of the Included Studies 
Finally, 7 studies were deemed eligible and included in the analysis.  The descriptive 

characteristics of the studies included in the analysis are represented in Table 2.  

Table 2. Descriptive characteristics of the included studies: authors and year, study design, subjects and 
sample size, and main results on association between menopause and caries. 

The table includes details on the authors and publication years, study designs, sample sizes for 
control and menopausal groups, main results regarding the association, and the level of evidence 
based on the Oxford Centre for Evidence-Based Medicine criteria [23].  

Author 
Refere

nce 
Study design      Subjects 

Menopause-caries  

Association 

Lee et al. 2022 [12] Cross-sectional 
Control – 5131 

Menopause – 4396 

Yes  

p<0.05 

Foglio-Bonda et 
al. 2019 

[11] 
Cross-sectional 

Control – 60 

Menopause – 60 

No 

p>0.05 

Rukmini et al. 
2018 

[24] 
Cross-sectional 

Control – 40 

Menopause – 60 

Yes  

p<0.05 

Parakh et al. 2018 
[25] 

Cross-sectional 
Control – 40 

Menopause – 40 

Yes  

p<0.05 

Bhat et al. 2010 
[26] 

Cross-sectional 
Control – 20 

Menopause – 20 

Yes  

p<0.05 

Dural et al. 2006 
[27] 

Cross-sectional 
Control – 20 

Menopause – 18 

Yes  

p<0.05 

Yalcin et al. 2005 
[28] 

Cross-sectional 
Control – 14 

Menopause – 14 

Yes  

p<0.05 
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All studies employed a cross-sectional design and involved varying sample sizes, ranging from 
small groups with 14 participants to very larger cohorts, including over 5,000 participants in the 
control group. Most studies reported a statistically significant association (p<0.05) between 
menopause and increased caries risk, except for Foglio-Bonda et al. [11], which found no significant 
relationship (p>0.05). The level of evidence according to the Oxford Centre for Evidence-Based 
Medicine for all studies was rated as 4, reflecting the study design and its limitations in establishing 
causal relationships. This table provides an overview of the evidence base for the relationship 
between menopause and dental caries, highlighting the need for further research with stronger study 
designs. 

Table 3 presents the data extraction comparing the DMFT index between individuals with and 
without estrogen deficiency across selected studies. The seven studies included a total of 4,396 
menopausal patients and 5131 non-menopausal controls subjects.  

Table 3. Comparison of the Decayed, Missing, and Filled Teeth index (DMFT) between control women and 
postmenopausal women. The table includes data on authors and year, total sample size, number of subjects, 
DMFT index (mean and standard deviation) in control women and postmenopausal women, means differences 
(MD) with 95% CI, and p values. 

Authors 
Sample 

size 

Control women Postmenopausal women 
MD 

(95% C.I.) 
p DMFT 

index 
Subjects DMFT index Subjects 

Lee et al. 2022 
[12] 

9,527 
6.62 ± 
5.19 

5,131 8.83 ± 8.22 4,396 
2.21  

(1.82-2.6) 
<0.05 

Foglio-Bonda 
et al. 2019 [11] 

120 
12.23 ± 

6.36 
60 11.93 ± 7.14 60 

-0.3  

(-2.72-2.12) 
>0.05 

Rukmini et al. 
2018 [24] 

80 
1.38 ± 
1.56 

40 5.15 ± 2.94 40 
3.77  

(2.74-4.8) 
<0.05 

Parakh et al. 
2016 [25] 

80 
2.45 ± 
0.81 

40 5.10 ± 2.02 40 
2.65  

(1.98-3.32) 
<0.05 

Bhat et al. 2010 
[26] 

40 
2.30 ± 
2.07 

20 8.20 ± 4.58 20 
5.9  

(3.7-8.1) 
<0.05 

Dural et al. 
2006 [27] 

38 5.7 ± 4.72 20 13.2 ± 6.02 18 
7.5  

(4.03-10.97) 
<0.05 

Yalcin et al. 
2005 [28] 

28 
8.21 ± 
3.75 

14 10.86 ± 3.11 14 
2.65  

(0.1-5.2) 
<0.05 

MD: means differences (postmenopausal – control); CI: confidence interval. 

The majority of the studies demonstrate a higher DMFT index among estrogen-deficient patients 
compared to non-deficient controls, indicating a potential negative impact of estrogen deficiency on 
oral health. Lee et al [12] reported a mean DMFT index of 8.83 in the estrogen-deficient group versus 
6.62 in controls, while Dural et al [27]. found an even greater disparity, with indices of 13.2 and 5.7, 
respectively. Standard deviations across studies reveal variability within groups, but the overall 
trend consistently favors worse dental outcomes in the estrogen-deficient population. 
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3.2. Meta-Analysis of the prevalence of caries assessed as DMFT index 
The meta-analysis was performed using data from Table 3, and its forest plot is shown in Figure 

2. The forest plot summarized mean differences (MD) and confidence intervals (CI) across included 
studies, providing a visual representation of the pooled effect size and its statistical significance. The 
overall MD was calculated using a random effects model meta-analysis, resulting in a MD = 3.13 (95% 
CI = 2.12 – 4.15; p < 0.00001), which means that postmenopausal women had a DMFT index 3 units 
higher than the control patients. 

All the studies included in the meta-analysis reported a higher DMFT index in postmenopausal 
patients, except for the study by Foglio-Bonda et al. 2019 [11], which indicated a higher index in the 
control group (11.93 in the estrogen-deficient group versus 12.23 in control group). Still, the forest 
plot shows a strong statistical significance in the results (p<0.00001). Heterogeneity value was I2=80%. 

 
Figure 2. Forest plot of the mean difference and its 95% confidence interval comparing the prevalence of apical 
periodontitis in patients with arteriosclerosis and healthy control patients. The estimate is based on data from 
the five selected studies. 

3.3. Risk of Bias Assessment 
The risk of bias for each of the individual studies included in the review was assessed using the 

Newcastle-Ottawa Scale [16], with a maximum possible score of 9 points, represented in Table 4. A 
higher score indicates a lower risk of bias. The studies were categorized into three groups based on 
their scores: high risk (0 to 3 points), moderate risk (4 to 6 points), and low risk (7 to 9 points). All 
studies included in this systematic review with meta-analysis obtained a moderate risk of bias, except 
for the article by Foglio-Bonda et al., 2019 [11], which was classified as having a high risk of bias.  

Table 4. Risk of bias of individual studies assessed using the Newcastle-Ottawa Scale for assessing risk of bias. 
The maximum possible score was 9 points (63 points for the seven studies). High risk was defined as 0 to 3 
points, moderate risk of bias was considered as 4 to 6 points, and finally low risk of bias was assigned to studies 
scoring between 7 to 9 points. 

Studies 

Sample Selection Outcome  

Risk of bias  Representat

iveness 
Sample size 

Menopausal 

status 

Outcome 

assessment 

No. of 

observers 

Lee et al. 2022 [12] *** - ** * - Moderate (6) 

Foglio-Bonda et al. 2019 

[11] 
* - - * - High (2) 

Rukmini et al. 2018 [24] * * ** * - Moderate (5) 

Parakh et al. 2016 [25]  * - ** * - Moderate (4) 

Bhat et al. 2010 [26] * - ** * - Moderate (4) 

Dural et al. 2006 [27] * - ** * - Moderate (4) 

Yalcin et al. 2005 [28] * - ** * - Moderate (4) 
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Overall 9 1 12 7 0 Moderate (29) 

3.4. Publication Bias 
It was not possible to quantitatively assess publication bias due to the inclusion of fewer than 

the minimum required 10 studies [15]. However, a funnel plot was plotted to illustrate the possible 
existence of publication bias (Figure 3). 

 
Figure 3. Funnel plot for estimates in meta-analysis of the dental caries status in postmenopausal women and 
healthy control patients. Studies with higher power and lower standard error are placed towards the top. Studies 
with lower power are placed towards the bottom. 

3.5. GRADE Evaluation: Level of Certainty 
Table 5 presents the GRADE assessment of the certainty level regarding the association between 

menopause and the prevalence of dental caries. A high degree of inconsistency was observed, with 
an I² value of 80% (p < 0.0001), indicating significant heterogeneity among the studies. However, no 
serious concerns were identified regarding indirectness. Imprecision was rated as serious due to the 
small sample sizes in subgroup analyses. The estimated effect size, represented by a MD of 3.13 (95% 
CI: 2.12–4.15) suggests a substantial association between menopause and increased dental caries 
prevalence. Based on these factors, the certainty of evidence was graded as low, implying that the 
true effect might differ substantially from the estimated effect. 

Table 5. GRADE assessment of certainty level. This table summarizes the evidence on the association between 
menopause and dental caries status the prevalence of dental caries, based on the GRADE approach. 

No. of 

Studies 

Study  

Design 

Risk of 

Bias 

Inconsistency Indirectness Imprecision Other  

Considerations 

Certainty 

Postmenopausal women - dental caries status 

7 Observational 

studies 

Not 

seriousa 

Seriousb Not serious Seriousc MD = 3.13 

(2.12 - 4.15) 

p < 0.001  

 

Low 

GRADE Working Group grades of evidence, explanations: Detailed in table 4: Risk of bias summary (moderate). 
I2 = 80% (p<0.0001). 95% CI out of 0.75-1.25. Low certainty: The true effect might be markedly different from the 
estimated effect. 
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4. Discussion 
This systematic review and meta-analysis aimed to analyze the available evidence about the 

association between menopause and the risk of dental caries. The meta-analysis showed that 
postmenopausal women have worse dental caries status than the control group with a greatly 
significant p value (MD = 3.13 (95% CI = 2.12-4.15; p < 0.00001). 

The overall result suggest that postmenopausal women have significantly higher DMFT index 
than the control patients, meaning they have more decayed, missing or filled teeth on average. In 
practical terms, the DMFT index of postmenopausal women is 3.13 units higher compared to the 
control group. This difference in means is considered large [29]. 

This finding is relevant because it could imply that postmenopausal women are at a higher risk 
of dental problems compared to the control group, which may be related to hormonal or other 
changes associated with menopause. 

4.1. Risk of bias of included studies 
Regarding the risk of bias of the included studies, the study of Lee et al [12]. was classified as 

having moderate risk of bias, but it received a low-risk rating in the sample representativeness 
section, as it was the only study among all the included ones that conducted random sampling in its 
methodology. These studies exhibited limitations in areas such as sample selection and outcome 
assessment, which contributed to their scores. The study of Rukmini et al [24] was also classified as 
having a moderate risk of bias, but it was the only one of all the included studies that performed a 
sample size calculation in its research, which reduces the risk of bias in its methodology and allows 
for more confident generalization of its results to the overall population. The study by Foglio-Bonda 
et al [11] exhibits a high risk of bias due to minimal representativeness and insufficient attention to 
sample size and outcome assessment. Across all studies, the absence of multiple observers and 
inconsistencies in sample representativeness emerge as critical sources of bias, indicating potential 
limitations in the reliability of the reported outcomes. 

4.2. Heterogeneity of the included studies 
This meta-analysis underscores the association between estrogen deficiency and increased 

dental disease risk, while also highlighting the need to account for heterogeneity in sample sizes, 
methodologies, and population characteristics when interpreting the results. Such heterogeneity (I2 = 
80%; p< 0.0001), emphasizes the importance of cautious generalization and the potential need for 
further research to confirm these findings. The final MD, greater than 3, reflects a statistically 
significant association between menopause and increased risk of dental caries or worse oral health. 

4.3. Menopause as risk factor for caries and other oral diseases  
Over the last decades, several studies have established a disparity between the genders and the 

risk of developing caries; females seem to have a higher prevalence of carious lesions compared to 
males [30–32]. Altered estrogen levels have been related to womanʹs worst oral health, including 
dental caries [32]. In fact, a study of caries patterns in medieval London established that caries 
frequency and sex are significantly associated, showing an increased prevalence of caries in females 
[33]. 

The most frequent oral symptom reported in menopausal women is oral dryness [4,28]. A 
reduction in salivary secretion can lead to several oral problems. Saliva is considered to be the 
principal defense factor in the oral cavity [24]. The insufficiency of saliva has been described as one 
of the causes of an upsurge in dental caries [4]. 

Among other factors, the salivary flow has a caries-preventive effect by modulating sugarʹs 
dilution or elimination process. Therefore, patients with a higher flow rate have a faster clearance 
rate and a low incidence of caries [34]. 

The relationship between menopausal status and oral health has been extensively explored, with 
numerous studies highlighting significant deterioration in postmenopausal women [21,28]. Several 
investigations have consistently reported a worse DMFT index in postmenopausal women compared 
to premenopausal controls, which has been attributed to factors such as reduced salivary flow rate, 
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lower salivary pH, and poor oral hygiene indices [27].  For example, reductions in salivary 
parameters have been closely linked to increased DMFT index, emphasizing the importance of 
salivary protection in oral health [26]. A significant correlation between salivary flow and DMFT has 
been established, with diminished flow and pH levels observed in postmenopausal women 
compared to controls, accompanied by higher DMFT values [24,25]. 

These findings suggest a potential hormonal influence on salivary function and oral health, 
reinforcing the role of estrogen in maintaining oral homeostasis. As estrogen levels decline with 
menopause, the protective effect of this hormone on oral tissues appears to wane, leading to increased 
susceptibility to dental caries. Age-related increases in the DMFT index further support this 
hypothesis, as salivary gland function and hormonal balance deteriorate over time [7,12]. 

Interestingly, contrasting results have also been reported. No significant differences in DMFT 
indices between menopausal and premenopausal groups were found, which may be explained by 
comparable ages and estrogen levels in the control and study populations. These discrepancies 
underscore the complex interplay between hormonal status, salivary parameters, and caries 
prevalence, necessitating further research to clarify these relationships [11]. 

The potential impact of hormone replacement therapy (HRT) on oral health has been another 
area of interest [35,36]. Studies suggest that HRT may have a protective effect, with lower caries 
prevalence observed in hormone users compared to non-users [22]. This finding highlights the 
potential of hormonal interventions not only for managing menopausal symptoms but also for 
mitigating oral health deterioration in this population. 

Beyond menopause, the role of estrogen in dental caries etiology has been investigated across 
various age groups. Estrogen is known to play critical roles in numerous tissues, including during 
amelogenesis [37]. Recent studies have explored genetic polymorphisms in estrogen receptor genes, 
particularly ERα, and their association with dental conditions [38]. While certain polymorphisms 
have been linked to enamel defects, no significant association with caries experience has been 
established, suggesting that estrogenʹs impact on caries may be mediated by factors beyond genetic 
predisposition [38]. 

These findings collectively emphasize the multifactorial nature of dental caries in 
postmenopausal women and highlight the need for an integrative approach to understanding and 
addressing this issue. Hormonal status, genetic factors, and salivary function all contribute to the 
observed disparities, providing avenues for targeted interventions and future research. 

4.4. Limitations and strengths  
Although the risk of bias and heterogeneity of the studies included in the systematic review have 

already been mentioned, it is worth analyzing to what extent these limit the results of the review.  
Most studies included in the review were classified as moderate risk of bias. The domain that 

posed the greatest limitations in the articles was the sample selection. Only one of the seven included 
studies used random sampling for their research, while the other studies used a selected group of 
subjects, which is considered a very high risk of bias. Another methodological flaw in the included 
studies was that only one of the studies in the review calculated and justified the sample size used in 
the research [24], while the other studies did not perform the necessary sample size calculation. 

This variability in methodological quality is reflected in the GRADE assessment [19], which rated 
the certainty of evidence as low. Factors contributing to this rating include serious risk of bias, 
imprecision due to small subgroup sample sizes, and significant heterogeneity across studies. 

Despite these findings, the results must be interpreted with caution due to several limitations 
inherent to the included studies and the meta-analysis process. 

Additionally, publication bias could not be assessed quantitatively, as fewer than ten studies 
were included in the meta-analysis. This limitation further emphasizes the need for caution when 
generalizing these findings. The heterogeneity observed in the meta-analysis may be attributed to 
differences in study designs, population characteristics, and methods used for caries assessment, all 
of which underscore the necessity for standardized methodologies in future research. 

Another important limitation is the reliance on observational studies with varying sample sizes. 
Discrepancies in sample sizes contribute to inconsistencies in the findings and reduce the precision 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 February 2025 doi:10.20944/preprints202502.0462.v1

https://doi.org/10.20944/preprints202502.0462.v1


 11 of 14 

 

of the pooled estimates. Moreover, the inclusion of studies with limited representation of diverse 
populations restricts the generalizability of the results to broader demographic groups. 

This study highlights a significant association between menopause and increased risk of dental 
caries, potentially linked to estrogen deficiency. However, the low certainty of evidence, 
heterogeneity, and limitations of the included studies underscore the need for further research using 
prospective cohort designs, larger sample sizes, and standardized methodologies. Future studies 
should also aim to investigate the underlying mechanisms through which hormonal changes during 
menopause influence oral health, which could guide targeted interventions for this population. 

5. Conclusions 
This systematic review and meta-analysis suggest that postmenopausal women have a worse 

caries dental status compared to premenopausal healthy control women. While most studies support 
this relationship, methodological heterogeneity and cross-sectional design limit the strength of causal 
inferences. These findings highlight the multifactorial nature of dental caries in postmenopausal 
women and underscore the need for longitudinal studies to clarify mechanisms and evaluate 
interventions, including hormone replacement therapy, to mitigate oral health deterioration in this 
population. It is important for the healthcare community to be aware of this relationship in order to 
ensure oral care and the prevention of cavities through the promotion of oral hygiene education in 
post-menopausal patients. 
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