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Background: Most cancers are lifestyle-related and are thus preventable. Lifestyle habits 
can be improved by individual efforts; for example, because oral health is suggested to 
play a preventive role in cancer risk, toothbrushing is considered a critical and funda-
mental measure for controlling oral health. This study aimed to investigate the associa-
tion between toothbrushing and cancer risk.
Methods: Cross-sectional data from the Japan COVID-19 and Society Internet Survey, 
a large-scale (n = 32,000) online survey conducted in 2022, were used. From Septem-
ber 12 to October 19, 2022, questionnaires were distributed to candidates selected by 
simple random sampling from a Japanese Internet research company’s panelists to 
represent the Japanese population. The association between toothbrushing and cancer 
risk according to cancer prevalence was then analyzed.
Results: Among all 32,000 participants, 2,495 (7.8%) who had any cancer previously 
were analyzed. Multivariable logistic regression analysis revealed a significant associa-
tion between toothbrushing habit and cancer risk.
Conclusion: The findings of this study suggest that daily toothbrushing is essential for 
maintaining oral health and preventing cancer.

Keywords: Life style, Neoplasms, Oral health, Risk factors, Toothbrushing

 This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License (http://creativecommons.org/ licenses/by-nc/4.0) which permits unrestricted noncommercial use, distribution, 
and reproduction in any medium, provided the original work is properly cited.

Vol. 14, No. 1, 31-37
https://doi.org/10.15280/jlm.2024.14.1.31

• eISSN 2288-1557 • 

Original Article

https://orcid.org/0000-0001-5804-8283
http://crossmark.crossref.org/dialog/?doi=10.15280/jlm.2024.14.1.31&domain=pdf&date_stamp=2024-2-29


Akifumi Enomoto, et al.

Journal of Lifestyle Medicine    Vol. 14, No. 1, 31-3732

INTRODUCTION
Many cancers are lifestyle-related and are caused by life-

style habits such as smoking, alcohol consumption, poor 
diet/nutrition, lack of exercise, and obesity, and variable 
environmental factors such as occupational exposure, air 
pollution, and ultraviolet light or other radiation exposure. 
The environmental factors depend on the country, region 
and time period, and are difficult for individuals to control. 
However, lifestyle habits can be improved by individual ef-
forts. In Japan, the National Cancer Center Research Insti-
tute conducted research using Japanese subjects, listed five 
lifestyle habits (no smoking, consuming alcohol in modera-
tion, eating a healthy diet, being physically activity, and 
maintaining a healthy body weight) as important factors for 
cancer prevention, and established an evidence-based can-
cer prevention program [1].

Several studies have previously shown that smoking is 
associated with many cancers, including lung cancer [2,3]. 
People who smoke have a 1.5-fold higher risk of developing 
certain types of cancer compared to non-smokers in Japan 
[1,4]. Regarding alcohol consumption, a study of Japanese 
men found that those who consumed ≥ 46 g and ≥ 69 g of 
alcohol per day had a respective 40% and 60% higher risk of 
developing cancer than those who consumed < 23 g of alco-
hol per day [5]. Diet, physical activity, and body weight con-
trol are suggested as important factors based on epidemio-
logical evidence [6-9]. In Japan, the population-attributable 
fraction of cancer due to preventable factors is estimated 
to be about 55% for male and about 30% for female. Among 
these, smoking and alcohol consumption account for a large 
proportion of the preventable lifestyle habits.

The five lifestyle habits–smoking, excess alcohol con-
sumption, poor diet/nutrition, lack of exercise, and obe-
sity–are strongly associated with poor outcomes such as 
worsened systemic diseases (diabetes mellitus [DM], hyper-
lipidemia, hypertension, cardio-cerebrovascular disease). 
Indeed, certain diseases, such as DM and hypertension, are 
considered risk factors for cancer. However, oral health has 
also been reported to have a significant impact on general 
health outcomes. Maintaining oral health is very important 
for overall health and preventing the exacerbation of meta-
bolic syndrome and systemic diseases [10]. According to a 
2016 survey by the Japanese Ministry of Health, Labour and 
Welfare, the habit of toothbrushing is a critical and funda-
mental measure for oral disease prevention and oral health 
maintenance. Thus, good toothbrushing habit may affect 
cancer incidence.

The Japan COVID-19 and Society Internet Survey (JAC-
SIS) was a large-scale online survey conducted in 2022 (n 
= 32,000) that evaluated the actual conditions of residents’ 
health, daily activities, and social and economic situations, 

including COVID-19. The purpose of JACSIS was to provide 
information to aid in the planning and implementation of 
realistic measures for socioeconomic relief and the promo-
tion of health in terms of “protecting and promoting health 
and social activities.”

In the present study, the effect of toothbrushing habit on 
cancer risk was examined using JACSIS data.

MATERIALS AND METHODS

1. Study participants and setting

JACSIS surveyed a sample that matched the population 
distribution of Japan. The items evaluated were related to 
consultations and medical conditions for the treatment of 
various diseases. The data were used to clarify the general 
health status of the Japanese population. Cross-sectional 
analysis was conducted using JACSIS data obtained from 
September 12 to October 19, 2022. Questionnaires had been 
distributed to 41,626 candidates selected from among pan-
elists of a Japanese Internet research company (Rakuten 
Insight Inc.) to represent the Japanese population in regard 
to age, sex, and prefecture of residence by simple random 
sampling. All participants provided web-based informed 
consent at registration. After excluding subjects who pro-
vided invalid responses, data from 32,000 respondents (age 
range, 17-82 years; sex, 49.1% male) were included for analy-
sis.

2. Statistical analysis

The main outcome measure and index used in the pres-
ent study was experience of cancer. If an individual chose 
the answer “I have experienced having cancer in my life” 
then that individual was assigned to the cancer experi-
ence group which was the primary outcome variable. Next, 
eleven explanatory variables were used: age, sex, smoking 
status, alcohol, body mass index (BMI), DM, living alone, 
homeowner, education level, income, and subsequent be-
havior. The survey asked the following questions regarding 
underlying behaviors.

For “How often do you brush your teeth?” the answer op-
tions were “I brush my teeth almost every day (6-7 times a 
week),” “I brush my teeth 1-5 times a week,” and “I brush 
my teeth several times a month or never.” The following 
potential confounding variables were assessed in the ques-
tionnaire as health and socioeconomic factors [10,11]: age, 
sex, smoking status, alcohol, DM, living alone, homeowner, 
education level, and income.

Among the 32,000 participants, 2,495 who had experi-
enced cancer were extracted and identified. The outcome 
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index used in this study was the respondents’ experience of 
cancer. Experience of cancer was used as the primary out-
come variable for assigning the participants to the cancer-
experienced group. Next, the explanatory variables were 
analyzed. Model 1 was an initial crude univariate model 
that examined the presence or absence of experience of 
cancer. Model 2 added other explanatory variables. The 
Mann-Whitney U test, Student’s t-test, chi-square test, and 
Cochran-Armitage test were used to compare continuous 
and categorical variables between the cancer experience 
and no cancer experience groups. Data were analyzed using 
a combination of Microsoft Excel 2021 (Microsoft), Sigma-
Plot (Systat Software Inc.), and EZR (Saitama Medical Cen-
ter & Jichi Medical University) software packages. Results 
are reported as means±standard deviation unless otherwise 
indicated.

3. Ethics approval

The present study was approved by the Bioethics Review 
Committee of the authors’ institution (approval No: 20084). 
All procedures were performed in accordance with the Ethi-
cal Guidelines for Medical and Health Research Involving 
Human Subjects of the Japanese Ministry of Health, Labour 
and Welfare, and the 1964 Helsinki Declaration and its later 
amendments.

RESULTS
In total, 2,495 (7.8%) of the 32,000 participants were identi-

fied as having experience of cancer. The participants’ back-
ground characteristics are shown in Table 1. Table 1 also 
shows that among the entire cohort, 29,612 (92.4%) partici-
pants responded that they brushed their teeth almost every 
day, 1,459 (4.6%) brushed 1-5 times a week, and 929 (2.9%) 
brushed several times a month or never. As for the factors 
related to cancer risk, the individual factors were initially 
assessed by univariate analysis. Among those with expe-
rience of cancer, 1,943, 300, and 252 responded that they 
brushed their teeth almost every day, 1-5 times a week, and 
several times a month or never, respectively. By contrast, 
among those with no experience of cancer, 27,669, 1,159, 
and 677 responded that they brushed their teeth almost ev-
ery day, 1-5 times a week, and several times a month or nev-
er, respectively. Univariate analysis with Model 1 showed a 
significant difference (p < 0.0001), suggesting that the habit 
of daily toothbrushing significantly affected the experience 
of cancer (Table 2).

The identified variables were then entered into the multi-
variate logistic regression using Model 2 (Table 3). Frequen-
cy of toothbrushing was a significant factor regarding the 

Table 1. Summary of the characteristics of all participants (n = 32,000)

Characteristic Value

Cancer experience
   Experience (+) 2,495 (7.8)
   Experience (–) 29,505 (92.2)
Frequency of toothbrushing
   Almost every day 29,612 (92.5)
   1-5 times a week 1,459 (4.6)
   Several times a month/never 929 (2.9)
Age (yr) 47.6 ± 17.1
   17-19 253 (0.8)
   20-29 5,265 (16.5)
   30-39 7,188 (22.5)
   40-49 5,348 (16.7)
   50-59 4,670 (14.6)
   60-69 4,646 (14.5)
   70-79 4,244 (13.3)
   ≥ 80 386 (1.2)
Sex
   Male 15,724 (49.1)
   Female 16,276 (50.9)
Smoking
   Never 18,630 (58.2)
   Current/former 13,370 (41.8)
Alcohol
   Habit (–) 12,964 (40.5)
   Habit (current/former) (+) 19,036 (59.5)
Body mass index (kg/m2) 22.1 ± 3.7
   < 20.0 9,502 (29.7)
   20.0-25.0 16,815 (52.5)
   25.1-30.0 4,610 (14.4)
   > 30.0 1,015 (3.2)
Diabetes mellitus
   No 29,115 (91.0)
   Yes 2,885 (9.0)
Living alone
   Yes 6,565 (20.5)
   No (more than two) 25,435 (79.5)
Homeowner
   Yes 21,343 (66.7)
   No 10,657 (33.3)
Education level
   Below high school 569 (1.8)
   High school 8,143 (25.4)
   Technical college 6,904 (21.6)
   University or above 16,110 (50.3)
   Missing 274 (0.9)
Income (million JPY)
   < 2 2,658 (8.3)
   2-4 6,183 (19.3)
   4-6 6,225 (19.5)
   6-8 4,374 (13.7)
   8-10 2,931 (9.2)
   > 10 3,257 (10.2)
   Missing 6,372 (19.9)

Values are presented as number (%) or mean±standard deviation.
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experience of cancer. Compared with those who brushed 
their teeth almost every day, those who brushed 1-5 times a 
week and those who brushed several times a month or nev-
er showed odds ratios about 4- and 7-fold higher for cancer 
risk, respectively. Additionally, statistical analysis results 
showed that health-related factors such as age, sex, smoking 
status, alcohol, BMI, and DM were significantly related to 
the experience of cancer, while socioeconomic factors such 
as living alone, homeowner, education level, and income 
were not significantly related.

DISCUSSION
This epidemiological study was conducted to identify the 

relationship of frequency of toothbrushing and cancer risk 

in Japan. The results indicate that daily toothbrushing is 
important for preventing cancer, thereby highlighting the 
importance of oral health in relation to cancer risk. The out-
come index used in the present study was the experience of 
any cancer. The participants with experience of cancer were 
assigned to the relevant cancer-experienced group, and 
this assignment was used as the primary outcome variable. 
Explanatory variables were added and analyzed along with 
health-related and socioeconomic factors.

Recent interest in the association of periodontal disease 
and cancer risk has led to the publication of several stud-
ies which provide evidence for this positive association in 
pancreatic, lung, and head and neck cancers [12]. The as-
sessment of periodontal disease is relatively hard to quan-
tify clinically, and the literature in this research area is still 
insufficient. Toothbrushing habit is a self-reported item that 

Table 2. Evaluation of variables related to cancer experience and toothbrushing frequency

Characteristic Cancer experience (+) (n = 2,495) Cancer experience (–) (n = 29,505) p-value

Frequency of toothbrushing < 0.0001a)

   Almost every day 1,943 (6.6) 27,669 (93.4)
   1-5 times a week 300 (20.6) 1,159 (79.4)
   Several times a month/never 252 (27.1) 677 (72.9)
Age (yr) 61 (17-81) 45 (16-82) < 0.0001a)

Sex < 0.0001a)

   Male 1,347 (8.6) 14,377 (91.4)
   Female 1,148 (7.1) 15,128 (92.9)
Smoking < 0.0001a)

   Never 1,090 (5.9) 17,540 (94.1)
   Current/former 1,405 (10.5) 11,965 (89.5)
Alcohol < 0.0001a)

   Habit (–) 865 (6.7) 12,099 (93.3)
   Habit (+) 1,630 (8.6) 17,406 (91.4)
Body mass index (kg/m2) 22.3 ± 4.0 22.1 ± 3.7 0.0018b)

Diabetes mellitus < 0.0001a)

   No 1,686 (5.8) 27,429 (94.2)
   Yes 809 (28.0) 2,076 (72.0)
Living alone 0.09
   Yes 545 (8.3) 6,020 (91.7)
   No (more than two) 1,950 (7.7) 23,485 (92.3)
Education level 0.2473
   Below high school 55 (9.7) 514 (90.3)
   High school 674 (8.3) 7,469 (91.7)
   Technical college 525 (7.6) 6,379 (92.4)
   University or above 1,194 (7.4) 14,916 (92.6)
   Missing 47 (17.2) 227 (82.8)
Income (million JPY) 0.5179
   < 2 258 (9.7) 2,400 (90.3)
   2-4 628 (10.2) 5,555 (89.8)
   4-6 494 (7.9) 5,731 (92.1)
   6-8 283 (6.5) 4,091 (93.5)
   8-10 171 (5.8) 2,760 (94.2)
   > 10 195 (6.0) 3,062 (94.0)
   Missing 466 (7.3) 5,906 (92.7)

Values are presented as number (%), mean (range), or mean±standard deviation.
a)p < 0.001, b)p < 0.01.
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makes consistent evaluation easy. Although certain lifestyle 
habits are considered to be important for cancer prevention, 
there has been no discussion of toothbrushing as one of 
these lifestyle habits, even though it is the most fundamen-
tal measure of oral health. Therefore, in the present study, 
we included toothbrushing habit as a lifestyle habit.

The habit of toothbrushing is a fundamental measure 
for periodontal disease prevention and oral health main-
tenance. The mechanism by which periodontal disease 
causes cancer is not fully understood. However, periodontal 
disease is the precursor of an infectious disease process 
that, if left untreated, causes chronic, mild inflammation. 
Several studies have reported that these infections can 
promote inflammation, and persistent mild inflammation 

can lead to the development of cancer [13,14]. Inflammation 
has been identified as a key factor in enabling the biological 
capacity necessary for the development of malignancy [15]. 
Inflammatory processes generate free radicals and reactive 
intermediates that can cause intracellular DNA mutations 
or interfere with DNA repair mechanisms [16]. Additionally, 
the inflammatory cells themselves may further contribute 
to damage by producing these free radicals, as well as cy-
tokines, chemokines, and metabolites of arachidonic acid. 
These products, in turn, show a strong affinity for more 
inflammatory cells, perpetuating a vicious cycle. Severe 
periodontal disease, which is caused by neglecting proper 
toothbrushing habit, can lead to poor oral health and, as a 
result, is often accompanied by tooth loss. Tooth loss may 

Table 3. Multivariable logistic regression analysis of factors related to cancer experience

Characteristic Odds ratio 95% confidence interval p-value

Frequency of toothbrushing
   Almost every day
   1-5 times a week 3.90 3.34-4.55 < 0.0001a)

   Several times a month/never 6.10 5.11-7.29 < 0.0001a)

Age (yr) 1.03 1.03-1.04 < 0.0001a)

Sex
   Male
   Female 1.34 1.20-1.48 < 0.0001a)

Smoking
   Never
   Current/former 1.36 1.23-1.50 < 0.0001a)

Alcohol
   Habit (–)
   Habit (+) 1.18 1.08-1.30 0.0004a)

Body mass index (kg/m2) 0.97 0.96-0.98 < 0.0001a)

Diabetes mellitus
   No
   Yes 4.16 3.75-4.62 < 0.0001a)

Living alone
   Yes
   No (more than two) 0.92 0.82-1.04 0.193
Homeowner
   Yes
   No 0.90 0.80-1.01 0.072
Education level
   Below high school
   High school 0.94 0.69-1.28 0.677
   Technical college 1.08 0.79-1.48 0.641
   University or above 1.11 0.82-1.52 0.498
   Missing - - -
Income (million JPY)
   < 2
   2-4 1.14 0.96-1.34 0.133
   4-6 1.11 0.93-1.33 0.241
   6-8 1.02 0.84-1.24 0.861
   8-10 0.95 0.76-1.19 0.642
   > 10 0.89 0.71-1.10 0.287
   Missing - - -

a)p < 0.001.
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reduce masticatory performance and lead to the avoidance 
of chewing tough foods like fruits and fibrous vegetables 
[17,18]. Since these foods are often more nutritious and rich 
in cancer-fighting agents such as antioxidants, diet/nutri-
tion issues arise, and affect cancer risk as a result. Studies 
have shown that several fruits and vegetables are associated 
with a decreased risk of certain cancers [19,20].

In the present study, smoking, alcohol, BMI, and DM 
were health and lifestyle factors related to cancer risk, 
similar to those reported in previous studies [1,2,5,21,22]. 
Regarding cancer prevention through changes in lifestyle 
habits, people in Japan who perform all five lifestyle habits 
(not smoking, consuming alcohol in moderation, eating a 
healthy diet, being physically activity, and maintaining a 
healthy body weight) had about a 40% lower risk of develop-
ing cancer compared with those who performed none or 
only one of these lifestyle habits [23]. It has been suggested 
that the population-attributable fraction of cancer due to 
smoking and alcohol consumption as preventable lifestyle 
habits is considerable [23]. Daily toothbrushing, which ef-
fectively prevents oral diseases, such as dental caries and 
periodontal disease, greatly contributes to oral health 
management. Promoting toothbrushing and oral health 
maintenance among the public is expected to critically 
contribute to the reduction of cancer in Japan in the future, 
although the population-attributable fraction of cancer due 
to preventable factors has not been estimated and remains 
unknown. Previous studies have demonstrated an associa-
tion between toothbrushing frequency and gastric and up-
per aerodigestive tract cancer risk in Japan, and it has been 
reported that people who brush their teeth multiple times 
a day are less likely to get cancer [24,25]. Although we did 
not use daily toothbrushing frequency as data in the pres-
ent study, we obtained similar results that support these 
conclusions. Indeed, the odds ratio for toothbrushing in the 
present study was higher than that for smoking and alcohol. 
Thus, in addition to practicing the five healthy habits pro-
posed, we believe that cancer risk can be further reduced by 
establishing a daily toothbrushing habit. Good oral hygiene 
is related to eating a healthy diet, use of vitamin supple-
ments, and regular physical activity. Thus, individuals with 
good dental behavior tend to have a healthy lifestyle. This 
suggests that people with better oral hygiene habits could 
have a lower incidence of cancer [25,26]. As mentioned, the 
population-attributable fraction of cancer due to maintain-
ing oral health through tooth brushing remains unclear. 
Therefore, it is necessary to accumulate epidemiological 
research data on Japanese people at regular intervals of 
approximately 5-10 years, and include environmental ex-
posure factors that change over time in these longitudinal 
studies. Furthermore, it is necessary to clarify the popula-
tion-attributable fraction of cancer due to toothbrushing 

as a cancer-preventing lifestyle habit along with the other 
interrelated risk factors. This understanding is essential for 
implementing evidence-based cancer prevention strategies 
at the national level.

The present study has some limitations. First, owing to 
the cross-sectional study design, the temporality between 
variables is not guaranteed. It is difficult to elucidate the 
causal relationship between toothbrushing habit and can-
cer occurrence. Second, although the participants were 
recruited to represent the Japanese population in terms of 
age, sex, and prefecture of residence, the respondents to 
web-based surveys who provide self-reported information 
might not accurately represent the Japanese population. 
The present survey was developed to cover broad, general 
topics rather than focus on dental health-related issues, 
which led to some difficulties. In addition, cancer deaths 
were not included in this survey. Therefore, the data might 
be underestimated.

Toothbrushing is a simple and easy habit that can be prac-
ticed from childhood without any risk or heavy burden. The 
present study’s findings suggest that the habit of daily tooth-
brushing may prevent cancer. The key concept underlying 
the integrated common risk approach is that, compared 
with disease-specific approaches, the promotion of general 
health by controlling a small number of risk factors might 
have a major impact on the disease severity at a lower cost 
and at a greater level of efficacy [27]. Daily toothbrushing 
was found to be effective for preventing cancer. In addition, 
the results suggested that the habit of daily toothbrushing 
is very important to maintain oral health and lower cancer 
risk. These findings could provide meaningful insights re-
garding future collaboration between medical and dental 
professionals in Japan.

NOTES
• ORCID

Akifumi Enomoto, https://orcid.org/0000-0001-5804-8283
Yuto Takada, https://orcid.org/0009-0009-2293-350X
Takeshi Shimoide, https://orcid.org/0000-0001-6250-0412
Atsushi-Doksa Lee, https://orcid.org/0000-0002-4347-8106
Yuko Kinoshita, https://orcid.org/0009-0004-0206-7871
Miku Kawaguchi, https://orcid.org/0009-0001-6865-0574
Yasuhiro Kakiuchi, https://orcid.org/0000-0002-3078-2897
Takahiro Tabuchi, https://orcid.org/0000-0002-1050-3125

•  Authors’ contributions: All authors participated in con-
ceptualization of the study. A.E., Y.T., Y.K., M.K., Y.K., and 
T.T. participated in drafting methodology. A.E., Y.T., A.D.L., 
and T.S. provided software. A.E., Y.T., T.S., Y.K., M.K., Y.K., 
and T.T. participated in curated the data, conducting the 
formal analysis. A.E., Y.T., A.D.L., T.S., Y.K., and T.T. par-



Toothbrushing Habit and Cancer Risk

https://doi.org/10.15280/jlm.2024.14.1.31 37

ticipated in conducting investigation, project administra-
tion, and provided resource. A.E., Y.T., A.D.L., T.S., Y.K., 
M.K., and T.T. wrote the original draft of the manuscript. 
A.E., T.S., Y.K., and T.T. reviewed and edited the manu-
script. A.E., Y.K., M.K., and Y.K. participated in visualiza-
tion. A.E. and T.T. supervised the study. T.T. participated 
in funding acquisition.

•  Conflicts of Interest: No conflict of interest.
•  Funding: This work was supported by grants from the Ja-

pan Society for the Promotion of Science KAKENHI (Nos. 
18H03062 and 21H04856). The findings and conclusions 
of this article are the sole responsibility of the authors and 
do not represent the official views of the research funders. 
The funders had no role in study design, data collection 
and analysis, decision to publish, or preparation of the 
manuscript. 

•  Acknowledgements: None.

REFERENCES
1. Inoue M, Hirabayashi M, Abe SK, Katanoda K, Sawada N, Lin 

Y, et al.; Cancer PAF Japan Collaborators. Burden of cancer at-
tributable to modifiable factors in Japan in 2015. Glob Health 
Med 2022;4(1):26-36.

2. Blot WJ, McLaughlin JK, Winn DM, Austin DF, Greenberg RS, 
Preston-Martin S, et al. Smoking and drinking in relation to 
oral and pharyngeal cancer. Cancer Res 1988;48(11):3282-7.

3. Samet JM. The health benefits of smoking cessation. Med Clin 
North Am 1992;76(2):399-414.

4. Ministry of Health, Labour and Welfare. Smoking and health: 
Report by the study group on the health effects of smoking. 
Ministry of Health, Labour and Welfare. 2016.

5. Inoue M, Tsugane S; JPHC Study Group. Impact of alcohol 
drinking on total cancer risk: Data from a large-scale popula-
tion-based cohort study in Japan. Br J Cancer 2005;92(1):182-7.

6. Chen Y, Abe SK, Inoue M, Yamaji T, Iwasaki M, Nomura S, et 
al.; JPHC Study Group. Green tea and coffee consumption and 
risk of kidney cancer in Japanese adults. Sci Rep 2022;12(1): 
20274.

7. Narii N, Kito K, Sobue T, Zha L, Kitamura T, Matsui Y, et al. 
Acrylamide and glycidamide hemoglobin adduct levels and 
breast cancer risk in Japanese women: A nested case-control 
study in the JPHC. Cancer Epidemiol Biomarkers Prev 2023; 
32(3):415-21.

8. Sasazuki S, Inoue M, Tsuji I, Sugawara Y, Tamakoshi A, Matsuo 
K, et al.; Research Group for the Development and Evaluation 
of Cancer Prevention Strategies in Japan. Body mass index 
and mortality from all causes and major causes in Japanese: 
Results of a pooled analysis of 7 large-scale cohort studies. J 
Epidemiol 2011;21(6):417-30.

9. Yamaji T, Inoue M, Sasazuki S, Iwasaki M, Kurahashi N, 
Shimazu T, et al.; Japan Public Health Center-based Prospec-
tive Study Group. Fruit and vegetable consumption and squa-
mous cell carcinoma of the esophagus in Japan: The JPHC 

study. Int J Cancer 2008;123(8):1935-40.
10. Enomoto A, Lee AD, Shimoide T, Takada Y, Kakiuchi Y, Tabu-

chi T. Is discontinuation of dental treatment related to exacer-
bation of systemic medical diseases in Japan? Br Dent J 2023; 
11:1-5.

11. Matsuyama Y, Aida J, Takeuchi K, Koyama S, Tabuchi T. Den-
tal pain and worsened socioeconomic conditions due to the 
COVID-19 pandemic. J Dent Res 2021;100(6):591-8.

12. Michaud DS, Fu Z, Shi J, Chung M. Periodontal disease, tooth 
loss, and cancer risk. Epidemiol Rev 2017;39(1):49-58.

13. Coussens LM, Werb Z. Inflammation and cancer. Nature 
2002;420(6917):860-7.

14. Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-related 
inflammation. Nature 2008;454(7203):436-44.

15. Hanahan D, Weinberg RA. Hallmarks of cancer: The next gen-
eration. Cell 2011;144(5):646-74.

16. Federico A, Morgillo F, Tuccillo C, Ciardiello F, Loguercio C. 
Chronic inflammation and oxidative stress in human carcino-
genesis. Int J Cancer 2007;121(11):2381-6.

17. Chauncey HH, Muench ME, Kapur KK, Wayler AH. The 
effect of the loss of teeth on diet and nutrition. Int Dent J 
1984;34(2):98-104.

18. Walls AW, Steele JG, Sheiham A, Marcenes W, Moynihan PJ. 
Oral health and nutrition in older people. J Public Health Dent 
2000;60(4):304-7.

19. Ma E, Sasazuki S, Inoue M, Iwasaki M, Sawada N, Takachi R, 
et al.; Japan Public Health Center-based Prospective Study 
Group. High dietary intake of magnesium may decrease risk of 
colorectal cancer in Japanese men. J Nutr 2010;140(4):779-85.

20. Nwizu N, Wactawski-Wende J, Genco RJ. Periodontal disease 
and cancer: Epidemiologic studies and possible mechanisms. 
Periodontol 2000 2020;83(1):213-33.

21. Giovannucci E, Harlan DM, Archer MC, Bergenstal RM, Gap-
stur SM, Habel LA, et al. Diabetes and cancer: A consensus 
report. Diabetes Care 2010;33(7):1674-85.

22. Calle EE, Kaaks R. Overweight, obesity and cancer: Epidemio-
logical evidence and proposed mechanisms. Nat Rev Cancer 
2004;4(8):579-91.

23. Sasazuki S, Inoue M, Iwasaki M, Sawada N, Shimazu T, Yamaji 
T, et al.; JPHC Study Group. Combined impact of five lifestyle 
factors and subsequent risk of cancer: The Japan Public Health 
Center study. Prev Med 2012;54(2):112-6.

24. Man J, Ni Y, Yang X, Zhang T, Yuan Z, Chen H, et al. Healthy 
lifestyle factors, cancer family history, and gastric cancer risk: 
A population-based case-control study in China. Front Nutr 
2021;8:774530.

25. Tsukamoto M, Naito M, Wakai K, Naito T, Kojima M, Umemu-
ra O, et al. Tooth brushing, tooth loss, and risk of upper aerodi-
gestive tract cancer: A cohort study of Japanese dentisits. Na-
goya J Med Sci 2021;83(2):331-41.

26. Baskaradoss JK, Geevarghese A, Al-Mthen A, Al-Ghamdi H, 
Al-Haudayris R, Al-Obaidy S, et al. Influence of lifestyle on 
dental health behavior. J Lifestyle Med 2019;9(2):119-24.

27. Shigan EN. Integrated programme for noncommunicable dis-
eases prevention and control (NCD). World Health Stat Q 1988; 
41(3-4):267-73.

https://www.mhlw.go.jp/stf/shingi2/0000135586.html
https://www.mhlw.go.jp/stf/shingi2/0000135586.html
https://www.mhlw.go.jp/stf/shingi2/0000135586.html

