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Alcohol consumption is associated with periodontitis. A systematic
review and meta-analysis of observational studies
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Objective: To determine whether alcohol consumption is associated with the risk of periodontitis. Basic Research Design: Systematic
review and meta-analysis of observational studies performed using the Preferred Reporting Items for Systematic Review and Meta-Analyses
guidelines. Method: PubMed and Scopus were searched for eligible articles published in English from inception till November 2018. The
quality of studies was assessed by the Newcastle Ottawa Scale. Pooled odds ratios (OR) and 95% confidence intervals (CI) were calcu-
lated for the risk of periodontitis associated with highest versus lowest/non-alcohol in a random effects meta-analysis model. Heterogene-
ity and sensitivity were investigated in meta regression analysis. A funnel plot was used to assess publication bias. Results: Twenty-nine
observational studies were included. One study with two separate datasets was considered as two separate studies for analysis. Alcohol
consumption was significantly associated with the presence of periodontitis (OR = 1.26, 95% CI= 1.11-1.41). Significant heterogeneity
(12=71%) was present in the overall analysis, primarily attributable to sampling cross-sectional studies (12=76.6%). A funnel plot and Egger
tests (p=0.0001) suggested the presence of publication bias. Conclusion: Alcohol consumption was associated with increased occurrence of
periodontitis and should be considered as a parameter in periodontal risk assessment. Publication bias should be explored in future studies.

Keywords: Alcohol consumption, meta-analysis, risk factor, periodontitis, systematic review

Introduction 2012. Samnieng et al. (2013) reported that regular use of
alcohol was significantly associated with lower salivary
flow, fewer teeth and functional tooth units and higher
oral malodour and periodontal disease. Some studies have

The World Health Organization (2011) sees alcohol con-
sumption as the world’s third largest risk factor for disease

and disability and the greatest risk among middle-income suggested that the relationship between periodontitis and

countries.. Consumption of alcohpl influences the '%mmune alcohol consumption is confounded by poor oral hygiene
system with a broad range of detrimental effects. High con- (Hornecker ef al., 2003; Park et al., 2014; Pitiphat et al
sumption of alcoholic beverages can cause cardiovascular 2003) ” ’ N ’ ”

disease, obesity, stroke, cancer, suicide and accidents and
death (Rocco et al., 2014; WHO, 2011; Xi et al., 2017).
Alcohol consumption may affect the oral cavity and the
upper digestive tract leading to morphologic, metabolic
and functional changes (Riedel et al., 2005).
Periodontitis is a chronic inflammatory disease associ-
ated with a dysbiotic bacterial biofilm in a susceptible host
leading to progressive loss of teeth supporting structures
(Caton et al., 2018). Several risk factors have been as-
sociated with its development and progression such as
composition of the subgingival bacterial plaque, tobacco
use, diabetes mellitus, obesity, male gender, socioeconomic

The effect of alcohol use on periodontal disease is still
being investigated, with the findings of recent studies still
inconclusive (Amaral et al., 2009; Gay et al., 2018; Wang
et al., 2016). Some long-term studies have shown positive
associations between alcohol consumption and periodontitis
(Nishida et al., 2008; 2010; Pitiphat et al., 2003; Wagner et
al., 2017) while Okamoto et al. (2006) did not find such a
link. A systematic review by Amaral et al. (2009) including
five longitudinal and 11 cross sectional studies concluded
that alcohol consumption can be considered as a risk indica-
tor for periodontitis. Another meta-analysis using data from

status, psychological factors, HIV infection and alcohol 18 observational studies also supported the link between
consumption (Van Dyke & Sheilesh, 2005). alcohol consumption and periodontitis (Wang et al., 2016).

Increased periodontal breakdown and tooth loss have The difference in results between various studies may be at-
been reported in people with severe alcoholism (Hornecker tributed partly to differences in assessment and definition of
et al., 2003). Long-term excessive alcohol use is reported periodontal disease, confounding factors, small sample size,
to affect bone metabolism and may play an important role and variations in the frequency and the amount of alcohol
in extensive bone loss (de Souza et al., 2006; Porto et al., consumed (Wagner ef al., 2017).
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The present systematic review and meta-analysis was
conducted to update the evidence on the association be-
tween alcohol consumption and the presence/occurrence
of periodontitis in the light of studies reported since the
earlier reviews on this topic. The research question was
aligned to the PECOS model: What is the level of asso-
ciation (O) between alcohol consumption (E) compared
to no or low alcohol consumption (C) and periodontitis
in adults (P) from observational studies (S)?

Materials and Methods

The reporting of this systematic review and meta-analyses
followed the Preferred Reporting Items for systematic
review and Meta-Analyses (PRISMA) guidelines.

Literature search and strategy

A literature search performed on the PubMed and Sco-
pus databases for eligible studies from inception to 30™
November 2018 used the following search terms ((Alco-
hol OR Ethanol)) AND (periodontitis OR “periodontal
disease”) as free-text terms. This strategy was found to
include relevant studies identified in an earlier review
(Wang et al., 2016). The reference list of all the eligible
studies, systematic reviews, and narrative reviews were
also searched for eligible studies.

Study selection

The criteria for inclusion were observational studies pub-
lished in the English language as original research on the
association between alcohol consumption and periodontitis
that had calculated relative risk (RR) or odds ratios (OR)
with 95% confidence intervals (CI) for alcohol consumption
adjusted for other confounders by study design or multi-
variate analysis. Case reports, case series and ecological
studies were excluded. All the studies identified through
the initial search were screened by two independent re-
viewers (SJ, SN) based on their titles and abstracts. Full
text assessment of the studies screened positive was also
done independently by the two reviewers. Any disagree-
ments were resolved by consensus or by arbitration by
the third reviewer (MK).

Data extraction

Relevant data were extracted independently from the
source papers to a bespoke form that recorded: (1), Study
characteristics: name of the first author, publication year,
country of study, number of participants, study design, popu-
lation, sampling methods and sample size; (2), Participant
characteristics: mean age at baseline, sex, definition and
prevalence of periodontitis and the factors adjusted for;
(3), Exposure and comparator details: definition of alcohol
consumption and alcohol reference group; (4), Outcome
measures: multivariate adjusted risk estimates and 95%
CI for highest versus lowest/non-alcohol consumption.

Quality Assessment

Included studies were assessed for quality using the
Newcastle-Ottawa Scale (NOS) (Stang, 2010) checklist
(cohort and case control studies) independently by two
reviewers (SJ, SN). The NOS scale is commonly employed
to assess the quality of observational studies. A star system

was used to score in three domains: selection of groups,
comparability of groups and exposure/outcome measure-
ment. Different criteria were used for cross-sectional and
longitudinal studies.

Statistical Analysis

Analysis was performed with STATA (version 15.0, Stata-
Corp, College Station, TX, USA). Meta-analyses using
DerSimonian and Laird’s random-effects model were used
to estimate summary measures of the association between
alcohol consumption and periodontitis. Sensitivity meta-
analysis excluded low quality studies and subgroup analysis
considered characteristics that could affect any apparent
association between alcohol consumption and periodontitis
including: study design (cross sectional vs. longitudinal),
population (country), sex (both, males or females), sampling
(probabilistic vs. non-probabilistic), reference alcohol group
(no consumption or low consumption), age range of popula-
tion (<40 years or >40 years), periodontitis prevalence based
on a median cut-off (<30 or >30%), total participants in
the study based on a median cut-off (<800, >800). Further
meta regression considered the number of cases (people with
periodontitis) and total participants in the study to evalu-
ate their effect in explanation of the heterogeneity and the
association in influencing the overall outcome. Publication
bias was assessed in the Egger test and visually through
a funnel plot.

Results

The initial search identified 1568 unique studies of which
1526 were excluded after screening by title and abstract.
The full texts of 42 articles were assessed for eligibility of
which 10 were excluded due to absence of any estimates
on the association (Amaral et al., 2008; Enberg et al.,
2001; Harris et al., 1996; Jansson, 2008; Khocht et al.
2003; Lages et al., 2015; Novacek et al., 1995; O’Sullivan,
2012; Ogawa et al., 2002; Wickholm et al., 2003) and one
older study had same data as the follow-up report (Park
et al., 2014) (Figure 1).

A total of 29 reports were finally selected for systematic
review and meta-analysis (Table 1). One study presented
data for males and females that could be included in the
analysis independently (Kongstad et al., 2008), making
30 datasets. Twenty-three reports described cross sectional
studies and six longitudinal. Follow up in the longitudinal
studies ranged from 2-12 years. The studies originated from
11 different countries and participants’ ages ranged from 13
to 96 years. Most sources had studied urban populations
and had used multi-stage complex sampling. Two reports
(Antoniazzi et al., 2016; Tanner et al., 2015) described a
priori sample size calculations. In all cases, data on alcohol
use were collected in interviews or questionnaires, which
was computer assisted in one study (Gay et al., 2018).

Many different criteria were used to define the presence
of periodontitis and the prevalence of periodontitis ranged
between 19% to 81% across studies. Nineteen reports did
not specify the prevalence of periodontitis in their samples.
The criteria for defining alcohol consumption also differed
between studies, ranging from ‘more than once a week’,
‘heavy drinking’ or relating to chronicity. Reference values
were often ‘no or mild consumption of alcohol’.
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Figure 1. Prisma Flow chart

Five sources reported no association, one reported a
negative association and the remainder identified positive
associations between alcohol consumption and the presence
of periodontitis (Figure 2).

Using the NOS scale to score study quality, 12 of
the 23 cross sectional scored > 6 stars, as did all the
longitudinal studies (Supplementary tables, available at
https://studentimuedu-my.sharepoint.com/:w:/g/personal/
shaju_jacob_imu_edu my/Ef2vdkRr7SBKilITYGC VL0
BMS5NGr5xY 5tDQqg4lwkwh4jg?e=k0XcZD).

The pooled OR estimates and 95% confidence intervals
for the overall, subgroup and sensitivity meta-analyses is
presented in Table 2. Alcohol consumption was associated
with greater prevalence or occurrence of periodontitis (OR
=1.26, 95% CI=1.11-1.41) (Figure 2). The relationship
between alcohol use and the presence of periodontitis
persisted in subgroup analyses for study design, sam-
pling technique, participant age and the prevalence of
periodontitis in the total sample. The relationship also
persisted in reports where data for men and women had
been aggregated and where it was reported males only.
Subgroup analysis for women (two studies) did not find a
relationship. Subgroup analyses by country yielded varying
results. The one study in China provided the highest risk
estimate, while aggregated data from the eight Japanese
studies did not relate alcohol consumption to the presence
of periodontitis. (Supplementary figure 1a-1g; Full results
available at https://studentimuedu-my.sharepoint.com/:w:/g/
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Studies where the reference group was defined as
persons who consumed less alcohol than the cases did
not associate alcohol with the presence of periodontitis,
whereas studies where the reference group consumed no
alcohol did find an association.

Meta-regression analysis

Meta regression analysis did not reveal sample size or
the number of cases of periodontitis to be associated
with heterogeneity (Supplementary Figure 2a-2b; https://
studentimuedu-my.sharepoint.com/:w:/g/personal/shaju_ja-
cob_imu_edu my/EQm8tpUO4RRCuYXeC-PUH5UBd-J4
MhYP9of5x5SFmw4kldA?e=Dykqgel).

Sensitivity analysis

Meta-analysis after excluding low-quality studies i.e. cross-
sectional studies scoring fewer than 5 or 6 stars (OR 1.03;
95% C1 0.88-1.19 and OR 1.12; 95% CI 0.98-1.25 respec-
tively) rendered the pooled OR non-significant. No sensitiv-
ity analysis was done for longitudinal studies as all studies
scored more than 6 stars in quality assessment. No studies
exerted an increased influence in the overall effect size
in leave-one-out analysis (Supplementary Figures 3a-3b,
available at https://studentimuedu-my.sharepoint.com/:w:/g/
personal/shaju_jacob_imu_edu my/EQm8tpUO4RRCuYX-
eC-PUH5UBd-J4MhYP9of5x SFmw4kldA?e=Dykgel).
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Author year
Sakki 1945
Shizukuishi 1993
Tezal 2001
Pitiphat 2003
Mighida 2004
Tezal 2004
Shimazaki 2005
Qjima 2006
Bouchard 2008

Termungruang 2005
Minaya-sanchez 2007

Kongstad 2008
Kongstad 2008
Mishida 2008
Mishida 2010
Okamoto 2006
Lages 2015
Costa 2013
Wi 2013
Kim 2014
Hach 2015
Susin 2015
Tanner 2015
Akpata 2016
Antoniazzi 2016
Lee 2016
Kongstad 2017
Wagner 2017
Gay 2015
Suwama 2018

Overall (l-squared = 71.7%, p = 0.000)

MNOTE: Weights are from random effects analysis
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Figure 2. Forest plot synthesising results from 30 datasets of the association between alcohol use and the

presence of periodontitis

Publication bias

The funnel plot and Egger’s test (p=0.001) suggested
significant publication bias and is provided as supple-
mentary (Figures 4 and 5 accessible at https://studen-
timuedu-my.sharepoint.com/:w:/g/personal/shaju_ja-
cob_imu_edu my/EQmS8tpUO4RRCuY XeC-PUHSUBA-
JAMhYP9of5x5Fmw4kldA?e=Dykgel).

Discussion

Alcohol is a risk factor common to several chronic dis-
eases. Our review updated evidence on the association
between alcohol use and the presence of periodontitis
from observational studies that had controlled for other
risk factors. As well as elucidating the relationship be-
tween alcohol use and the presence of periodontitis,
the additional studies included in this update allowed
investigation of heterogeneity through subgroup and
sensitivity analysis. Analysis of 29 reports involving
30 datasets and 117,239 participants associated alcohol
consumption with periodontitis. The association con-
sistent across populations around the world, except for
studies in Japan. A dose-response relationship could not
be calculated due to the varying thresholds for alcohol
consumption in the reports.
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Our findings are compatible with previous system-
atic reviews. Amaral et al. (2009) included 16 studies,
12 related to alcohol consumption and 4 to alcohol
dependence. Seven studies of alcohol consumption
and all four studies on alcohol dependence reported
positive associations between alcohol intake and
periodontitis. Wang and colleagues (2016) included
18 studies with 90,147 participants. Our review sup-
plemented the studies reported by Wang et al. (2016)
with another 11 reports.

Subgroup analyses suggested that the relationship was
consistent across study designs, population groups and
underlying levels of periodontitis. Differences between
countries may be attributable to different underlying
levels of alcohol consumption and periodontitis and to
the different diagnostic thresholds used in the source
studies. Genetic variation among populations may also
explain differences in effects of alcohol and organ health
(Matsushita and Higuchi, 2017). Similarly, whilst males
had higher risk for periodontitis than females, a WHO
report (2005) identified different consumption patterns
between males and females and differing effects of
alcohol consumption.



Table 2. Summary of meta-analysis of all included studies and subgroup analyses.

Groups and subgroups No of datasets  Odds ratio 95% Confidence Interval 12 %
All studies 30 1.26 1.11-1.41 71.7
Design Cross-sectional 20 1.32 1.12-1.52 76.6
Longitudinal 10 1.21 1.06-1.35 34
Country Nigeria 1 1.74 0.30-2.04
Brazil 5 1.741 1.15-2.33 60.5
Denmark 4 0.746 0.25-1.24 823
South Korea 2 1.178 1.01-1.35 0
Japan 8 1.245 0.81-1.68 24.6
United States 4 1.341 1.16-1.52 0
Thailand 1 2.300 1.55-3.05
Mexico 1 0.600 -0.010-1.20
China 1 2.440 1.52-3.37
France 1 1.600 1.10-2.10
Finland 2 1.547 0.09-3.00 72.3
Sex Both 23 1.43 1.24-1.63 67.5
Males 5 1.26 1.11-1.41 71.7
Females 2 1.60 0.02-3.19 86.3
Sampling Probabilistic 16 1.20 1.08-1.33 58.4
Non-probabilistic 6 1.92 1.11-2.73 76.2
Others 8 1.36 0.64-2.08 75.7
Alcohol reference Less consumption 17 1.31 0.91-1.66 69.9
No consumption 13 1.30 1.12-1.49 75.6
Age range >40 21 1.45 1.08-1.83 54.5
<40 9 1.26 1.06-1.46 74.1
Periodontitis prevalence >30 6 1.80 1.13-2.47 72.3
<30 5 1.57 1.17-1.97 47.8%
Others (not specified) 19 1.10 0.93-1.27 66.9%
Total participants >800 15 1.21 1.06-1.35 66.1
<800 15 1.63 1.14-2.13 76.4

The stricter reference case definition of ‘no alcohol
consumption’ was associated with the presence of peri-
odontitis, unlike the more relaxed definition of less than
the cases. This laxer definition may have permitted false
positives into the reference category, leading to dilution
of risk estimates (Radoi and Luce, 2013).

Heterogeneity was expected due to the variety in the
pooled studies in terms of population, study design and
case definitions (Munafo and Flint, 2004). The included
studies spanned the five major continents and recruited
participants with varying ages. By contrast, reports from
the US, South Korea and Japan showed low heterogeneity.
Minimal heterogeneity was observed among the longi-
tudinal studies. There was considerable variation in the
case definitions for alcohol and periodontitis. Subgroup
analysis identified possible sources of heterogeneity. Vari-
ation by gender, sampling strategy, reference definition for
alcohol consumption, age (>40 or <40 years), prevalence
of periodontitis (<30 or >30%) and sample size (<800
or >800) did not affect the degree of heterogeneity to
a major extent. Sub-group meta-analysis was not able
to identify whether differences in heterogeneity has any
statistical significance. Meta-regression for the effect
of continuous variables did not identify relationships
between the number of participants or the prevalence of
periodontitis and heterogeneity (Thompson & Higgins,
2002). The sources of heterogeneity identified in subgroup
and sensitivity meta-analysis points future investigators
to variables that may confound the relationship between
alcohol consumption and periodontitis.

Sensitivity analysis excluding low-quality studies
among the cross-sectional studies showed non-significant
association of alcohol consumption to periodontitis. This
result could not be compared with earlier reviews that
did not use quality assessment but gains importance
due to the effect on reliability. Leave-one-out analysis
was used to identify if any studies had a greater influ-
ence on the overall results. No single study swayed the
results of these pooled analyses, validating the accuracy
of our results.

The strong possibility of publication bias highlights
an important issue on the possible preference of authors
and journals to submit and publish studies with positive
findings (Gadde et al., 2018). However, the large sam-
ples in many published studies suggest that publication
bias would not have affected the accuracy of the effect
estimates (Egger ef al., 1997).

As is always the case, this study has limitations aris-
ing from the source studies and the review process. The
primary studies varied in their definitions of periodontitis
and alcohol, creating heterogeneity. This is reflected fur-
ther in the large range of prevalence estimates across the
selected studies. One consequence of this methodological
heterogeneity was that strict inclusion criteria for expo-
sure and outcome could not be adopted for this review.
However, the weighting of each study in meta-analysis
according to its strength strengthens the results of the
review. The heterogeneity also prevented analysis of a
possible dose response effect between alcohol consump-
tion and periodontitis.
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Conclusion

Alcohol consumption is associated with the presence of
periodontitis despite inconsistent case definitions for peri-
odontitis and alcohol consumption. Alcohol consumption is
a common risk factor for various chronic diseases and the
positive association revealed in this review is in addition
to the role of alcohol in oral carcinogenesis (Kumar et
al., 2016). Dental clinicians and public health special-
ists should advise their patients and the public to avoid
alcohol consumption. These findings suggest that future
studies are required in this area with proper sampling
methods, consistent and valid definitions for periodontitis
and alcohol consumption and longer follow-up. The risk
of publication bias should encourage authors and journals
to publish study reports with neutral or negative findings.

Conflict Of Interest
None

References

Akpata, E.S., Adeniyi, A.A., Enwonwu, C.O., Adeleke, O.A.
and Otoh, E.C. (2016): Association between alcohol con-
sumption and periodontal disease among older Nigerians in
plateau state: a preliminary study. Gerodontology 33, 386-94.

Amaral, C.S., Luiz, R.R and Le#o, A.T. (2008): The relation-
ship between alcohol dependence and periodontal disease.
Journal of Periodontology 79, 993-8.

Amaral, C.S., Vettore, M.V. and Ledo, A. (2009): The relation-
ship of alcohol dependence and alcohol consumption with
periodontitis: a systematic review. Journal of Dentistry
37, 643-51.

Antoniazzi, R.P., Zanatta, F.B., Rosing, C.K. and Feldens, C.A.
(2016): Association Among Periodontitis and the Use of
Crack Cocaine and Other Illicit Drugs. Journal of Peri-
odontology 87, 1396-1405.

Bouchard, P., Boutouyrie, P., Mattout, C. and Bourgeois, D.
(2006): Risk assessment for severe clinical attachment loss in
an adult population. Journal of Periodontology 77, 479-89.

Boule, L.A. and Kovacs, E.J. (2017): Alcohol, aging, and in-
nate immunity. Journal of Leukocyte Biology 102, 41-55.

Caton, J.G., Armitage, G., Berglundh, T., Chapple, I.L.C.,
Jepsen, S., Kornman, K.S., Mealey, B.L., Papapanou, P.N.,
Sanz, M., Tonetti, M.S. (2018): A new classification scheme
for periodontal and peri-implant diseases and conditions -
Introduction and key changes from the 1999 classification.
Journal of Periodontology 89, S1-S8.

Costa, F.O., Cota, L.O., Lages, E.J., Cyrino, R.M., Oliveira,
A.M., Oliveira, P.A. and Cortelli, J.R. (2013): Associations
of duration of smoking cessation and cumulative smoking
exposure with periodontitis. Journal of Oral Science 55,
245-53.

Egger, M., Davey Smith, G., Schneider, M. and Minder, C.
(1997): Bias in meta-analysis detected by a simple, graphi-
cal test. British Medical Journal 315, 629-34.

Enberg, N., Wolf, J., Ainamo, A., Alho, H., Heinilé, P. and
Lenander-Lumikari, M. (2001): Dental diseases and loss of
teeth in a group of Finnish alcoholics: a radiological study.
Acta Odontologica Scandinavica 59, 341-7.

Gadde, P., Penmetsa, G.S. and Rayalla, K. (2018): Do dental
research journals publish only positive results? A retro-
spective assessment of publication bias. Journal of Indian
Society of Periodontology 22, 294-297.

Gay, I.C., Tran, D.T. and Paquette, D.W. (2018): Alcohol intake
and periodontitis in adults aged >30 years: NHANES 2009-
2012. Journal of Periodontology 89, 625-634.

20

Hach, M., Holm-Pedersen, P., Adegboye, A.R. and Avlund, K.
(2015): The effect of alcohol consumption on periodontitis
in older Danes. International Journal of Dental Hygiene
13, 261-7.

Harris, C.K., Warnakulasuriya, K.A., Johnson, N.W., Gelbier,
S. and Peters, T.J. (1996): Oral health in alcohol misusers.
Community Dental Health 13, 199-203.

Hedt, B.L., Pagano, M. (2011): Health indicators: eliminating
bias from convenience sampling estimators. Statistics in
Medicine 30, 560-8.

Hornecker, E., Muuss, T., Ehrenreich, H. and Mausberg, R.F.
(2003): A pilot study on the oral conditions of severely
alcohol addicted persons. The Journal of Contemporary
Dental Practice 4, 51-9.

Jansson, L. (2008): Association between alcohol consumption
and dental health. Journal of Clinical Periodontology 35,
379-384.

Khocht, A., Janal, M., Schleifer, S. and Keller, S. (2003): The
influence of gingival margin recession on loss of clinical
attachment in alcohol-dependent patients without medical
disorders. Journal of Periodontology 74, 485-93.

Kim, H.S., Son, J.H., Yi, H.Y., Hong, H.K., Suh, H.J. and Bae,
K.H. (2014): Association between harmful alcohol use and
periodontal status according to gender and smoking. BMC
Oral Health 14:73.

Kongstad, J., Hvidtfeldt, U.A., Grenback, M., Jontell, M.,
Stoltze, K. and Holmstrup, P. (2008): Amount and type
of alcohol and periodontitis in the Copenhagen City Heart
Study. Journal of Clinical Periodontology 35, 1032-9.

Kongstad, J., Enevold, C., Christensen, L.B., Fiehn, N.E. and
Holmstrup, P. (2017): Impact of Periodontitis Case Criteria:
A Cross-Sectional Study of Lifestyle. Journal of Periodon-
tology 88, 602-609.

Kumar, M., Nanavati, R., Modi, T.G., and Dobariya, C. (2016):
Oral cancer: Etiology and risk factors: A review. Journal
of Cancer Research and Therapeutics 12, 458-63.

Lages, E.J., Costa, F.O., Cortelli, S.C., Cortelli, J.R., Cota,
L.O., Cyrino, R.M, Lages, E.M., Nobre-Franco, G.C., Brito,
J.A. and Gomez, R.S. (2015): Alcohol Consumption and
Periodontitis: Quantification of Periodontal Pathogens and
Cytokines. Journal of Periodontology 86, 1058-68.

Lee, M., Choi, Y.H., Sagong, J., Yu, S., Kim, Y., Lee, D. and
Kim, S. (2016): The interactive association of smoking
and drinking levels with presence of periodontitis in South
Korean adults. BMC Oral Health 16:80.

Matsushita, S. and Higuchi, S. (2017): Review: Use of Asian
samples in genetic research of alcohol use disorders: Genetic
variation of alcohol metabolizing enzymes and the effects
of acetaldehyde. The American Journal on Addictions 26,
469-476.

Minaya-Sanchez, M., Medina-Solis, C.E., Maupomé, G., Valle-
jos-Sanchez, A.A., Casanova-Rosado, J.F. and Marquez-
Corona, M.L. (2007): Prevalence of and risk indicators for
chronic periodontitis in males from Campeche, Mexico.
Revista de Salud Publica (Bogota) 9, 388-98.

Munafo, M.R. and Flint, J. (2004): Meta-analysis of genetic
association studies. Trends Genetics 20, 439-44.

Nishida, N., Tanaka, M., Hayashi, N., Nagata H., Takeshita, T.,
Nakayama, K., Morimoto, K. and Shizukuishi, S. (2004): As-
sociation of ALDH (2) genotypes and alcohol consumption
with periodontitis. Journal of Dental Research 83, 161-5.

Nishida, N., Yamamoto, Y., Tanaka, M., Kataoka, K., Kuboniwa,
M., Nakayama, K., Morimoto, K. and Shizukuishi, S. (2008):
Association between involuntary smoking and salivary
markers related to periodontitis: a 2-year longitudinal study.
Journal of Periodontology 79, 2233-40.

Nishida, N., Tanaka, M., Sekine, S., Takeshita, T., Nakayama,
K., Morimoto, K. and Shizukuishi, S. (2010): Association
of ALDH2 genotypes with periodontitis progression. Journal
of Dental Research 89, 138-42.



Novacek, G., Plachetzky, U., Potzi, R., Lentner, S., Slavicek,
R., Gangl, A. and Ferenci P. (1995): Dental and periodontal
disease in patients with cirrhosis--role of etiology of liver
disease. Journal of Hepatology 22, 576-82.

Ogawa, H., Yoshihara, A., Hirotomi, T., Ando, Y. and Miyazaki H.
(2002): Risk factors for periodontal disease progression among
elderly people. Journal of Clinical Periodontology 29, 592-7.

Ojima, M., Hanioka, T., Tanaka, K., Inoshita, E. and Aoyama, H.
(2006): Relationship between smoking status and periodontal
conditions: findings from national databases in Japan. Journal
of Periodontal Research 41, 573-9.

Okamoto, Y., Tsuboi, S., Suzuki, S., Nakagaki, H., Ogura, Y.,
Maeda, K. and Tokudome, S. (2006): Effects of smoking and
drinking habits on the incidence of periodontal disease and
tooth loss among Japanese males: a 4-yr longitudinal study.
Journal of Periodontal Research 41, 560-6.

O’Sullivan, E.M. (2012): Dental health of Irish alcohol/drug abuse
treatment centre residents. Community Dental Health 29, 263-7.

Park, J.B., Han, K., Park, Y.G. and Ko, Y. (2014): Association
between alcohol consumption and periodontal disease: the
2008 to 2010 Korea National Health and Nutrition Examina-
tion Survey. Journal of Periodontology 85, 1521-8.

Persson, R.E. and Persson, G.R. (2005): The elderly at risk for
periodontitis and systemic diseases. Dental Clinics of North
America 49, 279-92.

Pitiphat, W., Merchant, A.T., Rimm, E.B. and Joshipura, K.J.
(2003): Alcohol consumption increases periodontitis risk.
Journal of Dental Research 82, 509-13.

Porto, A.N., Semenoff Segundo, A., Vedove Semenoff, T.A., Pedro,
FM., Borges, A.H., Cortelli, J.R., Costa O. and Cortelli, S.C.
(2012): Effects of forced alcohol intake associated with chronic
stress on the severity of periodontitis: an animal model study.
International Journal of Dentistry 465698.

Radoi, L. and Luce, D. (2013): A review of risk factors for
oral cavity cancer: the importance of a standardized case
definition. Community Dentistry and Oral Epidemiology 41,
97-109, €78-91.

Riedel, F., Goessler, U.R., Hormann, K. (2005): Alcohol-related
diseases of the mouth and throat. Dig Dis 23, 195-203.
Rocco, A., Compare, D., Angrisani, D., Sanduzzi Zamparelli M,
Nardone G. (2014): Alcoholic disease: liver and beyond. World

Journal of Gastroenterology 20, 14652-9.

Sakki, T.K., Knuuttila, M.L., Vimpari, S.S. and Hartikainen, M.S.
(1995): Association of lifestyle with periodontal health. Com-
munity Dentistry and Oral Epidemiology 23, 155-8.

Samnieng, P., Ueno, M., Zaitsu, T., Shinada, K., Wright, F.A. and
Kawaguchi, Y. (2013): The relationship between seven health
practices and oral health status in community-dwelling elderly
Thai. Gerodontology 30, 254-61.

Shimazaki, Y., Saito, T., Kiyohara, Y., Kato, 1., Kubo, M., lida, M.
and Yamashita, Y. (2005): Relationship between drinking and
periodontitis: the Hisayama Study. Journal of Periodontology
76, 1534-41.

Shizukuishi, S., Hayashi, N., Tamagawa, H., Hanioka, T.,
Maruyama, S., Takeshita, T. and Morimoto, K. (1998): Lifestyle
and periodontal health status of Japanese factory workers. Ann
Periodontol 3, 303-11.

de Souza, D.M., Ricardo, L.H., Prado, A., Prado, A. and da Rocha,
R.F. (2006): The effect of alcohol consumption on periodontal
bone support in experimental periodontitis in rats. Journal of
Applied Oral Sciences 14, 443-7.

Stang, A. (2010): Critical evaluation of the Newcastle-Ottawa scale
for the assessment of the quality of nonrandomized studies in
meta-analyses. European Journal of Epidemiology 25, 603-5.

Susin, C., Wagner, M.C., Haas, A.N., Oppermann, R.V. and
Albandar, J.M. (2015): The association between alcohol
consumption and periodontitis in southern Brazilian adults.
Journal of Periodontal Research 50, 622-8.

Suwama, K., Yoshihara, A., Watanabe, R., Stegaroiu, R., Shi-
bata, S. and Miyazaki, H. (2018): Relationship between
alcohol consumption and periodontal tissue condition in
community-dwelling elderly Japanese. Gerodontology
35, 170-6.

Tanner, T., Pékkild, J., Karjalainen, K., Kémppi, A., Jarvelin,
M.R., Patinen, P., Tjaderhane, L. and Anttonen, V. (2015):
Smoking, alcohol use, socioeconomic background and oral
health among young Finnish adults. Community Dentistry
and Oral Epidemiology 43, 406-14.

Tezal, M., Grossi, S.G., Ho, A.W. and Genco, R.J. (2004):
Alcohol consumption and periodontal disease. The Third
National Health and Nutrition Examination Survey. Journal
of Clinical Periodontology 31, 484-8.

Tezal, M., Grossi, S.G., Ho, A.W. and Genco, R.J. (2001):
The effect of alcohol consumption on periodontal disease.
Journal of Periodontology 72, 183-9.

Thompson, S.G. (1994): Why sources of heterogeneity in
meta-analysis should be investigated. British Medical
Journal 309, 1351-5.

Thompson, S.G. and Higgins J.P. (2002): How should meta-
regression analyses be undertaken and interpreted? Sta-
tistics in Medicine 21, 1559-73.

Torrungruang, K., Tamsailom, S., Rojanasomsith, K., Sutdhib-
hisal, S., Nisapakultorn, K., Vanichjakvong, O., Prapaka-
mol, S., Premsirinirund, T., Pusiri, T., Jaratkulangkoon, O.,
Unkurapinun, N. and Sritara, P. (2005): Risk indicators
of periodontal disease in older Thai adults. Journal of
Periodontology 76, 558-65.

Van Dyke, T.E. and Sheilesh, D. (2005): Risk factors for
periodontitis. Journal of International Academy of Peri-
odontology 7, 3-7.

Xi, B., Veeranki, S.P., Zhao, M., Ma, C., Yan, Y. and Mi,
J. (2017): Relationship of Alcohol Consumption to All-
Cause, Cardiovascular, and Cancer-Related Mortality in
U.S. Adults. Journal of the American College of Cardiol-
ogy 70, 913-922.

Wagner, M.C., Haas, A.N, Oppermann, R.V., Rosing, C.K.,
Albandar, J.M. and Susin, C. (2017): Effect of Alcohol
Consumption on Clinical Attachment Loss Progression in
an Urban Population from South Brazil: A 5-Year Longi-
tudinal Study. Journal of Periodontology 88, 1271-1280.

Wang, J., Lv, J., Wang, W. and Jiang, X. (2016): Alcohol
consumption and risk of periodontitis: a meta-analysis.
Journal of Clinical Periodontology 43, 572-83.

Wickholm, S., Galanti, M.R., Sdder, B. and Gilljam, H.
(2003): Cigarette smoking, snuff use and alcohol drinking:
coexisting risk behaviours for oral health in young males.
Community Dentistry and Oral Epidemiology 31, 269-74.

World Health Organization. (2005): Alcohol, gender and
drinking problems in low and middle income coun-
tries. Geneva, Switzerland: WHO. http://www.who.int/
iris’handle/10665/43299.

World Health Organization. (2011): WHO Global Status Report
on Alcohol and Health. Geneva, Switzerland: WHO. http://
libdoc.who.int/publications/2011/9789241564151 eng.pdf.

Wu, YM., Liu, J., Sun, W.L., Chen, L.L., Chai, L.G., Xiao,
X. and Cao, Z. (2013): Periodontal status and associated
risk factors among childbearing age women in Cixi City of
China. Journal of Zhejiang University-Science B 14, 231-9.

21



