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Abstract 
Background: This study aimed to clarify the relationship between periodontal pocket depth and type 2 diabetes in 
individuals aged 88. We examined the relationship between periodontal pockets and type 2 diabetes in 590 older 
adults aged 88 years in Japan.  
Method: The subjects of this study were 664 individuals who underwent a dental check-ups in Matsudo city for 
individuals aged 88 years. The periodontal pocket recorded by trained dentists was categorized as healthy and 
mildly equated pocket <5 mm. We performed univariate and multivariate binomial logistic regression analyses to 
examine the association of the type of dental pocket and type 2 diabetes. Unadjusted and covariate-adjusted odds 
ratios (ORs) and 95％confidence intervals (CIs) were calculated for the type 2 diabetes.  
Results: Valid responses without missing data from 590 respondents were used in the analyses. The multivariate 
analysis indicated a significant association between deep periodontal pockets and type 2 diabetes (OR: 2.02, 
95%CI: 1.13-3.59).  
Conclusion: This survey indicated the possibility that the prevalence of type 2 diabetes was high among older 
adults aged 88 years with deep periodontal pockets. A synergistic improvement effect can be expected from the 
health management for older adults in later stages, which includes glycemic control and oral health management. 
The study recommends that proper dental health check-up and maintenance of good oral health are important for 
preventing type 2 diabetes even in individuals aged 88. 
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1. Introduction 
Type 2 diabetes is a worldwide significant and growing health problem and requires long-term care (International 
Diabetes Federation, 2021). The progression of type 2 diabetes deteriorates patients’ quality of life and a 
significant adverse effect on the nationwide expenditure for healthcare (Ripsin, 2009). A dozen of risk factors of 
type 2 diabetes have been demonstrated, including low physical activity (Dotevall, 2004), smoking habit (Willi, 
2007), and drinking habit (Waki, 2005). Dental diseases including periodontitis has been identified as a risk factor 
of type 2 diabetes and (Miyawaki, 2016; Preshaw, 2012). 
Among older adults the prevalence of dental disease including dental caries and periodontal is high Dental caries 
and periodontal disease account for approximately 90% of tooth loss cases, deteriorating quality of life (Ministry 
of Health, Labour and Welfare 2016). Periodontal disease results from bacteria making endotoxins, which affect 
insulin activity and make it hard to regulate blood sugar levels (Pihlstrom, 2005). Treating periodontal disease 
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reduces the amount of C-reactive protein (Iwamoto, 2003). Having periodontal disease increases the chance of 
developing macrovascular problems in patients who have type 2 diabetes and moderate obesity (Nishimura, 2006). 
As periodontal disease lowers masticatory ability, people eat more of the easy-to-chew sweets; they avoid 
vegetables that have a lot of dietary fiber, and they increase their intake of sugars such as carbohydrates (Morita, 
2011). Changes in what people eat because their chewing ability gets worse increase the chance of having type 2 
diabetes, even in the group with periodontal pockets that are 6 mm or more (Tani, 2011). 
Epidemiological studies of workers and community residents in Japan have demonstrated a relationship between 
periodontal pocket depth and type 2 diabetes. Miyawaki et al. (2016) found that tooth loosening is an independent 
predictor of incident type 2 diabetes in male workers aged 36–55 years. A cohort study of workers aged 30–69 
years revealed a higher likelihood of contracting the disease (Morita, 2011). Saito et al. (2004) found a link 
between periodontal disease and the onset of glucose intolerance in their analysis of–the older adults aged 50 to 79. 
The older adults in the later stages have not been the subject of any previous studies, which have all limited their 
populations to those under 80 years old. This study aimed to clarify the relationship between periodontal pocket 
depth and type 2 diabetes in individuals aged 88. We highlight the importance of dental checkups in the modern 
age of a super-aging society. 
2. Methods 
2.1 Study Subjects 
The current study design is a population-based cross-sectional study with the administrative services participants. 
The study municipality, Matsudo city in Chiba prefecture, started dental check-ups in dentistry clinics, and those 
by house call dentistry for insured individuals aged 88 years for cerebrating their age in accordance with Japanese 
culture. The subjects of this study were 664 individuals who underwent a dental check-up in Matsudo city among 
2,220 individuals aged 88 years during 2019-2021.  
The dental health check-ups were conducted as part of health maintenance; therefore, consent was not obtained 
from participants. We obtained permission from Matsudo city to use the data anonymously to achieve health 
promotion of insured older adult individuals, and this study was approved by the Ethics Committee of Wayo 
Women's University (authorization no. 2261). This study was conducted in accordance with the World Medical 
Association Declaration of Helsinki, the Ethical Guidelines for Epidemiological Research of the Ministry of 
Education, Culture, Sports, Science and Technology, and the guidelines of the Ministry of Health, Labour and 
Welfare, Japan.  
2.2 Measurement 
Periodontal examination: Trained dentists counted the number of teeth and recorded the probing pocket depth at 
six points (buccal-mesial, mid buccal, buccal-distal, lingual-mesial, mid-lingual, and lingual-distal) on a right 
upper molar, an upper incisor, a left upper molar, a right lower molar, a lower incisor, and a left lower molar. 
Measurements were made to the nearest millimeter, and where any doubt existed, a lower value was assigned. The 
periodontal pocket was categorized as follows: healthy and mildly equated pocket <5 mm. Information about the 
participant's oral health included the number of proper teeth (zero or over), condition of oral information about 
participants’ oral health including remaining teeth (zero or over), condition of oral health (good or bad), and 
overall access to dental check-ups (yes or no). 
Information on participants’ characteristics, health conditions, and lifestyle habits was obtained using a dentist 
interview sheet for dental health check-ups: including sex, living status (in-home or in facilities), smoking status 
(current or never/past), abdominal/visceral obesity (yes or no), cerebral/myocardial infarction (yes or no), 
rheumatism (yes or no), and type 2 diabetes.  
2.3 Statistical Analyses 
We excluded 74 individuals (11.1% of participants) from analyses because of a lack of data, and the data of 590 
individuals were analyzed.  
We performed chi-square test, univariate and multivariate binomial logistic regression analyses to examine the 
effects of the type of dental pocket on type 2 diabetes. Unadjusted and covariate-adjusted odds ratios (ORs) and 
95% confidence intervals (CIs) were calculated for the type 2 diabetes. The multivariate analyses included sex, 
dwelling status, smoking habits, obesity, infarction, rheumatism, remaining teeth, oral health, and overall access to 
dental check-ups as variables. Statistical significance was set at P < 0.05. Statistical tests were performed using 
Stata 16.1 (2004). 
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3. Results 
Valid responses without missing data were obtained from 590 respondents (population coverage rate: 9.5%) and 
used in the analyses. The prevalence rate of type 2 diabetes was 11.0% (65 subjects). The number of males was 256 
(43.4%). Most subjects were dwelling at home (563, 95.4%). Regarding the distribution of subjects' lifestyles and 
health conditions, 162 current-smokers or ex-smokers, 9 obese (1.5%), 105 infarction cases (17.8%), and 13 
rheumatism cases (2.2%) were analyzed. Of them, 56 had no teeth (9.5%), 442 sustained good oral health 
condition (74.9%), 359 received dental checkups (60.8%), and 209 had deep periodontal pockets (35.4%). 
Table 1 presents the characteristics of the participants according to their type 2 diabetes status. A deep periodontal 
pocket was found to be significantly associated with type 2 diabetes status (OR: 2.04, 95%CI: 1.22-3.44). Table 2 
shows the results of the multivariate analysis, which indicated a significant association between deep periodontal 
pockets and type 2 diabetes status (OR: 2.02, 95%CI: 1.13-3.59). 
 
Table 1. Subjects Characteristics and Distribution of Cases of Type2 Diabetes 

Items  No Diabetes Diabetes Total P-value 

Sex Male 226 88.3% 30 11.7% 256 0.634 

 Female  299 89.5% 35 10.5% 334  

Living  In-home 504 89.5% 59 10.5% 563 0.057 

 In-Facility  21 77.8% 6 22.2% 27  

Smoking Never/Past 378 88.3% 50 11.7% 428 0.402 

 Current 147 90.7% 15 9.3% 162  

Obesity No 518 89.2% 63 10.8% 581 0.279 

 Yes  7 77.8%   2 22.2% 9  

Infarction No 438 90.3% 47 9.7% 485 0.027 

 Yes  87 82.9% 18 17.1% 105  

Rheumatism No 513 88.9% 64 11.1% 577 0.699 

 Yes  12 92.3%   1 7.7% 13  

Remaining teeth Zero 49 87.5% 7 13% 56 0.709 

 Over 476 89.1% 58 11% 534  

Oral health Bad 126 85.1% 22 14.9% 148 0.084 

 Good 399 90.3% 43 9.7% 442  

Dental check-up No 200 86.6% 31 13.4% 231 0.135 

 Yes 325 90.5% 34 9.5% 359  

Dental pocket No 349 91.6% 32 8.4% 381 0.006 

 Yes 176 84.2% 33 15.8% 209  

Chi-square test. 
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Table 2. Association of Type2 Diabetes and dental pocket among older adults aged 88 in Japan  
Items Crude OR 95% CI Adjusted OR 95% CI 

Female 0.88 0.53–1.48 0.88 0.47–1.65 

Living-in-home 0.41 0.16–1.06 0.50 0.18–1.36 

Smoking 0.77 0.42–1.42 0.64 0.31–1.30 

Obesity 2.35 0.48–11.56 2.85 0.55–14.68 

Infarction 1.93 1.07–3.48 1.85 1.00–3.41 

Rheumatism 0.67 0.09–5.22 0.74 0.09–6.13 

No teeth 1.17 0.51–2.71 1.55 0.62–3.85 

Oral health 0.62 0.36–1.07 0.78 0.42–1.44 

Dental check-up 0.67 0.40–1.13 0.71 0.41–1.21 

Dental pocket 2.04 1.22–3.44     2.02 1.13–3.59     

Logistic regression model, N=590, OR: Odds Ratio, CI: Confidence Interval. 

 
4. Discussions 
We examined the relationship between periodontal pockets and type 2 diabetes in 590 older adults aged 88 years in 
Japan. Inflammation-related substances are released into the body from the periodontal pockets through blood 
vessels, thus increasing insulin resistance. Plaque control by brushing and scaling by dentists improves glycemic 
control. A synergistic improvement effect can be expected from the health management by older adults in later 
stages, which includes glycemic control and oral health management.  
Longitudinal studies (Miyawaki, 2016; Preshaw, 2012) in community populations have suggested that the depth of 
periodontal pockets and tooth loosening are risk factors of type 2 diabetes development. In a previous study, the 
association was significant in working men, suggesting that proper dental health guidance and maintenance of 
good oral health are important from the perspective of preventing type 2 diabetes in the future (Tani, 2023). The 
present study suggests a similar association. This suggests the effectiveness of dental health check-ups in older 
adults. In Japan, public-sector dental health check-ups targeting older adults are expanding. The Basic Policy on 
Economic and Fiscal Management and Reform 2022, approved by the Cabinet in June 2022, stipulates that dental 
check-ups will be compulsory (universal dental check-ups). Our finding that maintenance of oral health is 
associated with preventive health even in people aged 88 years and above supports this policy trend.  
To maintain and improve the oral health of older adults aged 88 years and older, the older adults living in facilities 
must receive check-ups; however, the management of the older adults living at home is greatly affected by their 
living conditions (living alone or together). However, the management of older adult people living at home is 
affected by their living conditions (living alone or together). Many of the subjects receiving home visits for 
nutritional and dietary guidance are those who need dietary therapy for lifestyle-related diseases and those who 
need nutritional improvement due to malnutrition. Factors contributing to the deterioration of the nutritional status 
of patients include older adults living at homes who have not visited the dentist for many years and those who do 
not receive basic nutritional and dietary guidance or perform basic oral health management, such as gargling and 
brushing teeth, missing teeth, and having missing dentures. There was a decrease in healthy eating habits due to the 
disease, taste due to the inability to perform oral care, appetite due to toothache, and the amount of food and water 
due to eating and swallowing disorders. To solve these problems, dental check-ups for older adults at home are 
necessitated (Nakamura, 2015). 
4.1 Strengths and Limitations of This Study 
Information on periodontal pockets and other oral health conditions was based on dental health check-ups, the 
reliability of which was higher than that of self-reports. The study subjects were older adults aged 88 years. 
First, as this was a cross-sectional study, there were limitations to risk assessment. Second, as the participants were 
not randomly selected from one municipality, the results may not be generalizable to the general population. Third, 
type 2 diabetes may also have a reverse cause-and-effect, such as the deterioration of periodontal pockets. In 
people with type 2 diabetes, the amount of secreted saliva decreases, and the concentration of sugar in saliva 
increases, which causes plaque to adhere and progress to periodontal disease. On the other hand, there are some 
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evidences of improvement in metabolic control in people with type 2 diabetes, after treating periodontal disease 
(Vergnes, 2010). Serum IL-6 and C-reactive protein levels are high in people with periodontitis (Paraskevas, 2008) 
and are also related to insulin resistance (Nesto, 2004). Inflammatory markers have been suggested to increase the 
risk of incident type 2 diabetes (Schmidt, 1999). In addition, recent studies have indicated that adipokines may 
impact both periodontitis and type 2 diabetes susceptibility (Preshaw, 2012). The biological mechanism of the 
association between periodontitis and type 2 diabetes has not been sufficiently clarified, though it is thought that 
systemic inflammation caused by periodontitis may lead to type 2 diabetes. 
5. Conclusions  
This survey, involving dentist interviews, indicated the possibility that the prevalence of type 2 diabetes was high 
among older adults aged 88 years with deep periodontal pockets. 
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