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Abstract
Background: To investigate the bidirectional association between tooth loss and hypertension

Methods: PubMed, EMBASE, OVID were searched through May, 2020. Longitudinal and cross-sectional studies reporting the association between tooth loss
and hypertension were included. We quantitatively analyzed the basic framework and study characteristics, and then pooled estimate effects with 95%
con�dence intervals (CIs) of outcomes of each included studies using random-effects meta-analysis.

Results: This systematic review included sixteen studies involving about 188,000 participants. Quantitatively summarized results suggested, compared to
individuals who have lost fewer than ten teeth, there was no signi�cantly difference in the incidence of hypertension among participants who lost more than
ten teeth (OR: 1.09, 95%CI: 0.93,1.28). Besides, there is no signi�cant difference of incident hypertension between individuals who ever lost teeth and never lost
teeth (OR:1.03, 95% CI: 0.85,1.25). There was a signi�cant association between hypertension and incidence of tooth loss (OR: 1.33, 95% CI: 1.04,1.70).
Subgroup analysis by study design, age, gender ratio and religion showed statistically signi�cant association between hypertension and incidence of tooth
loss in speci�c subgroups.

Conclusions: This meta-analysis identi�ed hypertension as a signi�cantly risk factor of tooth loss while tooth loss was not an e�cient predictor for incident
hypertension. Considering the limited number of available researches and drawback of cross-sectional studies, more high-quality prospective studies of large
sample sizes are needed to understand details of this bidirectional association. Since both tooth loss and hypertension are worldwide problems, our study
provides new and comprehensive evidence for the prevention in oral complication of hypertensive patients.

Background
Hypertension, a chronic and persistent state of elevated blood pressure, has been reported to affect millions of people both in developed and developing
countries and has been a growing public health problem worldwide [1]. A national report predicted that the worldwide prevalence of hypertension would reach
29.2% by 2025 [2]. Besides, a large number of studies suggested that hypertension had close association with other systemic diseases including coronary
heart disease, diabetes and chronic kidney disease, which might increase the risk of or promote the development of these diseases[3, 4]. Despite the high
prevalence and social burden, only a small part of hypertensive patients could control the blood pressure in an appropriate range [5]. Therefore, it’s vital to �nd
effective predictors for the early prevention and intervention for hypertension.

Tooth loss, an important index of oral health[6], has been reported to be a possible complication of hypertension. Tooth loss re�ects the end stage and
irreversible condition of oral diseases including periodontitis [7] while periodontitis might share the similar pathologic mechanisms with hypertension including
chronic in�ammatory state[8]. However, the results varied with studies and there was still not a comprehensive conclusion. Besides, several studies reported
that tooth loss was positively associated with blood pressure levels and incidence of hypertension [9, 10]. Tooth loss might be a potential predictor of
hypertension.

Therefore, the aim of this systematic review and meta-analysis is to clarify the possibly bidirectional association between tooth loss and hypertension. Details
about age, gender, region’s interaction with tooth loss and hypertension would also be discussed in this study. A better understanding of the bidirectional
association might offer effective indicators for the prevention of hypertension and tooth loss.

Methods
This study was performed according to the MOOSE (Meta-analysis Of Observational Studies in Epidemiology) guidelines [11].

Literature Search

We identi�ed relevant studies published from 1969 to May 2020 by searching on PubMed, EMBASE and OVID. Included studies were restricted to human
species. We used the keywords “Tooth loss” or “Edentulous” in combination with “Hypertension”. The full electronic search strategy for PubMed is ("tooth loss"
[MeSH Terms] OR ("tooth"[All Fields] AND "loss"[All Fields]) OR "tooth loss"[All Fields]) OR (("mouth, edentulous"[MeSH Terms] OR ("mouth"[All Fields] AND
"edentulous"[All Fields]) OR "edentulous mouth"[All Fields] OR "edentulous"[All Fields]) AND ("hypertension"[MeSH Terms] OR "hypertension"[All Fields])).

No restriction for study designs was applied. Relevant studies were also identi�ed during the screen of literature reviews and reference lists of the search
results. Titles and abstracts were screened during the initial selection after the exclusion of duplications. Further review was based on full texts. Nan Hu and
Ke Xu screened all the articles independently. Their �nal results reached consensus. A senior reviewer (Xizhen Xu) would review the full text and make the
decisions when there was disagreement. (Figure 1)

Inclusion and Exclusion Criterion

Studies were �nally included if they satis�ed the criteria: 1. Longitudinal studies or cross-sectional studies. 2.Studies explored the relationship between tooth
loss and hypertension. 3. Comparators de�ned as participants without hypertension or diabetes and prediabetes patients without tooth loss, edentulism or
who lost less than a certain number of tooth. 4. Studies that provide clear odds ratio (OR) or hazard ratio (HR) with 95% con�dence interval (CI) or original
data which were necessary for calculating OR with 95% CI. Studies would be excluded if they were: 1. Duplications or same studies with similar study dates,
unless they had different designs. 2. Studies that restricted the participants to speci�c population, such as patients with diabetes or other cardiovascular
diseases in the baseline.
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Data Extraction

Data extraction was conducted independently by two reviewers (Nan Hu and Ke Xu). We collected authors, geographical region, publication year, sample size,
mean age, gender ratio (female/male), the de�nition of exposure and comparator, study period, study design, endpoints, HRs or ORs with 95% CI from each
eligible study. We extracted the HR or OR fully adjusted for covariates while there were results of different calculation models. If necessary, we would try to
contact the corresponding author of relevant articles for further information.

Quality assessment

We used Newcastle-Ottawa Quality Assessment Scale (NOS) (http://www.ohri.ca/ programs/clinical-epidemiology/oxford.asp) to assess the quality of
included longitudinal studies. Agency for Healthcare Research and Quality (AHRQ) Quality Indicators (https://www.ncbi.nlm.nih.gov/books/NBK35156/) were
used to assess the quality of included cross-sectional studies. The assessment was performed by two reviewers (Nan Hu and Ke Xu) separately and one
senior reviewer (Xizhen Xu) dealed with disagreement. (Table 1 and Supplementary File Tables)

De�nition

Studies that hypertension �t the criterion of ICD (International Classi�cation of Diseases)-10 were included, that is, a chronic condition of elevated blood
pressure that systolic blood pressure reach or exceed 140 mmHg or diastolic blood pressure reach or exceed 90 mmHg.

Tooth loss was de�ned as loss of the natural teeth except accidental one tooth loss or tooth loss caused by trauma, among which edentulism was de�ned as
those who have lost more than 28 natural teeth.

Statistical analysis

Random-effects model to calculate the pooled HR/OR and 95% CI. Heterogeneity was tested with the I2 statistic. We used Funnel plot asymmetry to detect
publication bias, and de�ned signi�cant publication bias as a p value < 0.1. Sensitivity analysis was used to examine the stability of the pooled results,
whereby each study was omitted at a time and recalculated the pooled HR of the rest studies. Subgroup analysis was conducted by study design, age, gender
and region. Meta-analysis was performed with Stata software (version 16.0; College station, TX, USA). All p values were two-side with a signi�cant level at
0.05.

Results
Literature selection

In our study, a total of 294 studies were considered for further review, including the results of key words search (n=290) and additional records identi�ed from
relevant reviews and reference lists of other studies (n=4). Through the careful reading of full texts, seven cohort studies[12-18] and nine cross-sectional
studies[19-27] were thought eligible for meta-analysis (Figure 1). Six included studies[12-16, 19] reported the association between tooth loss and incident
hypertension, among which one study[15] reported incidence of diabetes among participants with edentulism. The other nine studies reported the association
between hypertension and incidence of tooth loss, among which four studies[24-27] were concerned on the incidence of edentulism. The main information of
eligible studies was given in Table 1. Funnel plot suggested that there was no signi�cant evidence for publication bias (Supplementary File Figure 1). The
assessment of the quality of included longitudinal studies by NOS showed their scores were no less than 6 points therefore they were both considered
moderate or high quality (total score=9 points) (Table 1 and Supplementary File Table 1 and Table 2).

Risk of bias assessment for included studies

Bias from character of population

 The diversity of included population suggested potential different professions, socioeconomic status, income level and health level, which might partly
contribute to the bias of synthesized results.

Bias from covariates adjustment

Included studies provided different information of covariates adjustment. Six included studies[12, 13, 16, 21, 24, 26] adjusted the results for age, four[12, 13, 24, 26]

adjusted for gender and three[12, 13, 15] adjusted for BMI, among which one study[12] further adjusted for current smokers, glycaemia, cholesterol, and
deprivation score; one study[16] further adjusted for comprehensive smoking index, family history of hypertension, race, dental profession, diabetes diagnosis,
alcohol consumption, body mass index, physical activity, fruit and vegetable intake , vitamin E, vitamin D, and calcium intake, and multivitamin supplement
use; one[21] further adjusted for annual family income, working hours, shift work, duration of employment, and night shift; one[13] further adjusted for diabetes,
dyslipidemia, estimated glomerular �ltration rate, smoking status , daily alcohol intake, daily fruit intake, daily sugar-sweetened soft drink intake, physical
activity, and nocturnal sleep duration; one[15] further adjusted for education, and pack-years smoking and another one[26] further adjusted for residential area.
Eight included studies[14, 17-20, 22, 23, 25, 27] didn’t provide information of covariates adjustment.

Bias from study design

There were seven cohort studies and eight cross-sectional studies included in our analysis. There difference between study design and the restrictions of
cross-sectional studies might contribute the bias of our results.
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Incidence of hypertension among individuals with tooth loss

Our result suggested that compared to individuals who have lost fewer than ten teeth, there was no signi�cantly change in the incidence of hypertension
among participants who lost more than ten teeth (OR: 1.09, 95%CI: 0.93,1.28). Besides, there is no signi�cant difference of incident hypertension between
individuals who ever lost teeth and never lost teeth (OR:1.03, 95%CI: 0.85,1.25). We noticed that the heterogeneity was considerable for this part (I2=89.8%,
p=0.000). Considering the limited number of the included studies, we failed to decrease the heterogeneity by excluding any studies. Difference both in study
design and covariates adjustment might contribute to the high heterogeneity. Another included study[19] showed that compared to participants who lost no
more than three teeth, people who lost more than four natural teeth have a higher risk of incident hypertension (OR: 1.48, 95%CI: 1.30,1.69). (Figure 2)

Incidence of tooth loss among individuals with hypertension

There was a signi�cant association between hypertension and incidence of tooth loss (OR: 1.33, 95% CI: 1.04,1.70). Separately, there was signi�cant
association between hypertension and incidence of tooth loss but not edentulism (OR: 1.53, 95% CI: 1.15, 2.03) while the similar result was not reported for
edentulous patient (OR: 0.97, 95% CI: 0.79, 1.20). The heterogeneity was signi�cant (I2=72.9%, p=0.000) and sensitivity analysis didn’t show the main source
of heterogeneity. We failed to reduce the heterogeneity by excluding the studies one by one. After reviewing the whole articles, we noticed that one study
limited the participant to professional drivers and white-collar workers while other included studies didn’t set a restriction for participants. Besides, different
study design and covariates adjustment might contribute to the high heterogeneity. (Figure 3 and Supplementary File Figure 2)

Subgroup analysis

Subgroup by study design suggested that there was a signi�cant relationship between tooth loss and incident hypertension in cross-sectional studies
(OR:1.35, 95% CI:1.01,1.82) while for longitudinal study, the result was not signi�cant (OR:1.30, 95% CI:0.93,1.82). (Table 2)

The age-speci�c subgroup analysis showed that for individuals less than 65 years old, hypertension was signi�cantly associated with incidence of tooth loss
(>45: OR:2.35, 95% CI:1.22,4.51; [45-65]: OR: 1.33, 95% CI:1.04,1.69). However, there was no signi�cant association between hypertension and incident tooth
loss among participants over 65 years old (OR: 0.97, 95% CI:0.79,1.18). Subgroup by gender ratio suggested that for population with gender ratio
(female/male) ≥1, hypertension was signi�cantly associated with incident tooth loss (OR: 1.39, 95% CI: 1.05,1.86) while there was no signi�cant association
between hypertension and incidence of tooth loss for population with gender ratio (female/male) <1 (OR:1.13, 95% CI:0.75, 1.70). Subgroup by region showed
that hypertension was signi�cantly associated with tooth loss in Middle Asia (OR:1.73, 95% CI: 1.41,2.13) but not in East Asia (OR:1.10, 95% CI:0.93,1.31) and
North America (OR:1.84, 95% CI:0.82,4.12). (Table 2)

The heterogeneity was considerate between studies among participants under the age of 45 years old (I2=86.8%, p=0.006), with gender ratio (female/male)
≥1 (I2=79.7%, p=0.000) and in North America (I2=.84.1%, p=0.002). After reviewing the articles, we noticed different source of participants, health status in the
baseline, covariates adjustment and other associated factors might contribute to the signi�cant heterogeneity. (Table 2)

Discussion
This meta-analysis has quantitatively examined the bidirectional relationship between tooth loss and hypertension. A total of 16 studies were included. There
were about 177 ,000 participants in the pooled analysis of the incident hypertension among individuals with tooth loss and 7,600 participants in the pooled
analysis of the incident tooth loss among individuals with hypertension.

The effectiveness of tooth loss as a predicator of incident hypertension

In general, there was no signi�cant association between tooth loss and incidence of hypertension, no matter the number of tooth loss. As the included studies
were all longitudinal, we con�rmed that the result was credible. However, one study[19] showed that individuals who lost more than three natural teeth were
more likely to develop hypertension compared to individuals lost less than three teeth. Firstly, the study was a cross-sectional study which couldn’t reveal the
substantial sequence of tooth loss and hypertension. Secondly, the de�nition of exposure and comparator was different from other included studies which
might result in the different result. Besides, we noticed that the result in the study varied with the number of lost teeth and stage of hypertension. Compared
with individuals lost no more than three teeth, participants lost more than 15 teeth showed no signi�cant difference in incidence of hypertension, which was
partly consistent with our pooled analysis. Therefore, though several studies showed that tooth loss might act as a predictor for diabetes [28, 29] and metabolic
syndrome[30], there is still no comprehensive evidence for the effectiveness of tooth loss as a predicator of incident hypertension. However, our result didn’t
repudiate the possibility that after the number of tooth loss exceed a certain number, the incidence of hypertension might increase. It was reported that tooth
loss was associated with increased blood pressure (not �t the criterion of hypertension) in adults[31]. More high-quality prospective cohort studies remained to
be done to reveal the curve between the number of tooth loss and incident hypertension.

The risk of tooth loss among individuals with hypertension

 Our result suggested that hypertension was signi�cantly associated with incidence of tooth loss. Consistent with our study, a recent review showed that
hypertension could predict tooth loss among patients with periodontitis[32]. Therefore, individuals with hypertension should pay more attention to the oral
health. It was reported that long-term periodontal maintenance might improve the oral health and decrease the incidence of tooth loss [33], which might also
apply to patients with hypertension. We noticed that there was no signi�cant association between hypertension and incident edentulism, which was reported
for the �rst time. Since the risk of tooth loss (except edentulism) increased among patients with hypertension, the risk of edentulism should increase, too. After
discussion, we concluded that the diagnostic criterion of edentulism was much harder to be �t than other types of tooth loss which resulted in the relatively
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low incidence of being edentulous compared to tooth loss and might further contribute to the unexpected result. Besides, subgroup by study design showed
that there was no signi�cant association between hypertension and incident tooth loss according to longitudinal studies while among cross-sectional studies,
the relationship was signi�cant. Considering the drawback of cross-sectional study, we should be cautious about the result. More high-quality prospective
studies remain to be done to reveal the substantial relationship between hypertension and tooth loss.

To obtain more clinically speci�c results, we conducted subgroup analysis by age, gender ratio and religion. According to our results, the OR between
hypertension and incident tooth loss declined with age, and the signi�cant association only existed among individuals no more than 65 years old.
Epidemiology research showed that the prevalence of severe tooth loss increased gradually with age and reached a peak at about 65 years old [34]. We guess
that older people might pay more attention to their oral health and care of teeth which might partly counteract the effect of hypertension on tooth loss.
Besides, the incidence of other risk factors of tooth loss including diabetes [35] and metabolic syndrome [36] showed an increase with age which might reduce
the correlation between hypertension and tooth loss. There was still no satis�ed explanation for this problem and more work remained to be conducted.

Subgroup by gender ratio (female/male) suggested that hypertension was signi�cantly associated with tooth loss in population of which female made up the
majority. The similar result didn’t apply to population with gender ratio (female/male) < 1. It was the �rst time to be reported. Previous studies have suggested
that smoking, diabetes and their combination with hypertension was associated with high risk of periodontitis [37, 38], which might further result in tooth loss
[39]. To the best of our knowledge, males are more likely than females to smoke cigarette and develop diabetes [40, 41]. Therefore, the correlation between
hypertension and incidence and tooth loss should be higher in male than female. We noticed that the heterogeneity was considerable in population with
gender ratio (female/male) ≥1 which decrease the credibility of the result. Besides, the included studies with gender ratio (female/male) were all conducted in
Japan which might cause the bias of the result.

Region-speci�c analysis showed different results in different regions. Hypertension was signi�cantly associated with tooth loss only in Middle Asia but not in
East Asia and North America. Both race and income level were reported to be associated with tooth loss [42, 43]. People with high income level tend to care
more about their oral health which might reduce the incidence of tooth loss. Besides, the dietary patterns, smoking and alcohol consumption were all related to
the oral health[44, 45]. All of these might contribute to the different results of the association between hypertension and incidence of tooth loss.

In conclusion, our result suggested that individuals with hypertension should pay more attention to their oral health to prevent excessive tooth loss, especially
for people no more than 65 years old and Middle Asia.

4.3 Biological mechanisms

 Increasing studies has been done to explore the potential mechanisms of tooth loss and hypertension. Basically, we concluded the following three aspects of
common mechanisms for tooth loss and hypertension. Firstly, hypertension was reported to be associated with chronic in�ammation. It has been
demonstrated in numerous clinical trials that hypertensive patients commonly have increased plasma CRP levels [46-48]. Besides, studies have showed higher
plasma IL-6, IL-1β, and TNF-α levels in hypertensive patients compared to normotensive patients[49]. All the in�ammatory factors might promote the
occurrence of periodontitis, and cause tooth loss. Secondly, hypertension was associated with vascular dysfunction and might result in arteriosclerosis and
microcirculation disorders [50, 51], which might in�uence the blood supply of root of tooth, promote oral infection and result in tooth extraction. Lastly, patients
with hypertension show a high risk of developing other chronic diseases, including diabetes, metabolic syndrome and coronary heart disease, all of which was
reported to be associated with tooth loss[32, 52, 53]. Combined with these chronic diseases, hypertensive patients might experience an earlier and severer tooth
loss.

Strengths and limitations

The strengths of our study are as follows. Firstly, the study was the �rst systematic analysis and meta-analysis focused on the bidirectional relationship
between hypertension and tooth loss in the recent twenty years and we further discussed the effects of age, gender and religion on the association. Secondly,
the quality of included longitudinal studies were moderate or high, which contributed to the high reliability. Thirdly, we systematically analyzed the
bidirectional association between tooth loss and hypertension, which provided the new and comprehensive evidence for reducing the heavy burden of tooth
loss.

There were limitations of our study in the following aspects. Firstly, considering the limited number of longitudinal studies, cross-sectional studies were
included in meta-analysis which might reduce the credibility of results and cause the defect of proving causality relationship. Secondly, the number of
included studies is not enough, especially for subgroup-analysis. Thirdly, several pooled results showed a high heterogeneity while we failed to reduce it by
extracting several studies. Fourthly, part of our included studies didn’t provide the OR with 95%CI that we needed for analysis so we calculate them by
ourselves which might cause bias of the results. Besides, we failed to obtain the comprehensive curves of the number of lost teeth and the incidence of
hypertension due to the lack of data. Lastly, diabetes, BMI, smoking status and other factors might also have an interaction with tooth loss and hypertension,
which was not discussed in the study.

Recommendations for future research

Study design

We suggest high-quality prospective cohort studies with detailed baseline information and regular health examination as ideal study method. Population with
different features including a speci�c job or different age groups and gender composition should be recorded and synthesized by strati�ed analysis. Smoking
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status, alcohol consumption, mental health, geographical region and other potential factors should be taken into consideration for the improvement of the
representativeness.

The number of lost tooth

Future studies should record the number of teeth that participants lost and divide them into different groups. The association between tooth loss and
hypertension need more quanti�cation.

Adjustment by covariates

We found various covariates which may exert unstable impact on the summary during the review of eligible studies. We recommend standardized covariates
should include at least age, gender, race, BMI, alcohol consumption, smoking status, health level in the baseline, socioeconomic status at an individual level.
This work requires detailed and elaborate baseline information.

Conclusions
This study identi�ed hypertension as a risk factor of tooth loss while tooth loss was not an e�cient predictor for incidence of hypertension. Considering the
limited number of included researches, more high-quality and prospective cohort studies with large sample sizes are needed to understand details of the
bidirectional association. As both tooth loss and hypertension are worldwide problems, our study provides new and comprehensive evidence for the prevention
of oral complication of hypertension.
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Tables
Table 1 Characteristics of the included studies

Part Study Area Study
Period

Total
Sample

Mean
Age(Years)

Gender(female/male) Exposure Comparator Endpoints Study Des

I Dar-Odeh, N.
et al (2019)

Saudi
Arabia

2018-
2019

1768 31.2 All women tooth loss No tooth
loss

Hypertension Retrospect
study

  Gordon, J.H.
et al (2019)

USA 1998-
2015

36692 67.0-69.7 All women Edentulism No tooth
loss

Hypertension Prospectiv

  Da, D. et al
(2019)

China 2010-
2012

3677 70.2 2033/1644 Tooth
loss>=4

Tooth
loss<=3

Hypertension Cross-sect
study

  Darnaud .C
et al (2015)

USA 2002-
2011

102330 43.5 37.2/62.3 Tooth loss
>10

Tooth loss
≤10

Hypertension Prospectiv

  Iwashima, Y
et al .(2014)

Japan 2008-
2012

1643 56.6 56.6/43.4 Tooth loss
>10

Tooth loss
≤10

Hypertension Prospectiv

  Rivas-
Tumanyan,S.
et al (2012)

USA 1986-
2006

31543 71-82 All men Tooth loss No tooth
loss

Hypertension Prospectiv

II Mihara, Y. et
al (2020)

Japan 2010-
2017

528 >70 245/283 Hypertension  Not
hypertension

Tooth loss Prospectiv

  Nakahori et
al (2019)

Japan 2014 275/898 >65 1840/1666 Hypertension  Not
hypertension

Edentulous Cross-sect
study

  Delgado-
Perez, V. J. et
al (2017)

USA 2012 60 50.7 30/30 Hypertension  Not
hypertension

Tooth loss Cross-sect
study

  Yoshino, K.
et al (2016)

Japan 2000-
2014

1400 61.7 714/686 Hypertension  Not
hypertension

Tooth loss Retrospect
study

  Suzuki, S. et
al (2016)

Japan 2015 920 49.3 All men Hypertension  Not
hypertension

Tooth loss Cross-sect
study

  Northridge,
M. E. et al
(2015)

USA 2010-
2012

556 >50 409/137 Hypertension  Not
hypertension

Tooth loss Cross-sect
study

  Islas-
Granillo, H.et
al (2011)

Mexico 2000 139 79 96/43 Hypertension  Not
hypertension

Edentulous Cross-sect
study

  Jung, S. H. et
al (2011)

Korea 2005 828 >65 30/20 Hypertension  Not
hypertension

Edentulous Cross-sect
study

  Al-
Shammari,
K. F. et al
(2005)

Kuwait 2004 1775 39.8 984/701 Hypertension  Not
hypertension

Tooth loss Cross-sect
study

  Xie, Q et al
(1999)

China 1990-
1991

293 >76 208/85 Hypertension  Not
hypertension

Edentulous Cross-sect
study
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Note: Part I Tooth loss and incident hypertension; Part II Hypertension and incident tooth loss

Abbreviation: USA the United States

 

Table 2 Subgroup-analysis of hypertension and incident tooth loss

Subgroup Stratum Number of studies Pooled OR (95%CI) Text of heterogeneity

        I2(%) P value

Age <45 years old 2 2.35(1.22,4.51) 86.8 0.006

  45-65 years old 3 1.33(1.04,1.69) 0.0 0.738

  >65 years old 5 0.97(0.79,1.18) 0.0 0.703

Gender ratio(female/male) <1 3 1.13(0.75,1.70) 79.7 0.000

  ≥1 8 1.39(1.05,1.86) 0.0 0.616

Study design Longitudinal 2 1.30(0.93,1.82) 6.8 0.300

  Cross-sectional 9 1.35(1.01,1.82) 77.3 0.000

Region Middle Asia 1 1.73(1.41,2.13)    

  East Asia 7 1.10(0.93,1.31) 10.3 0.350

  North America 3 1.84(0.82,4.12) 84.1 0.002

Abbreviations: OR, Odds ratio. CI, Con�dence interval.

I2 is the value of total variation clari�ed by heterogeneity.

Figures

Figure 1

Results of systematic literature search
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Figure 2

Tooth loss and incident hypertension Note: Part I the comparison between individuals lost more than ten teeth and no more than ten teeth; Part II the
comparison between individuals ever lost tooth and never lost teeth; Part III the comparison between individuals lost more than three teeth and no more than
three teeth
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Figure 3

Hypertension and incident tooth loss
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