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要約
本研究は、内科医とかかりつけ歯科医の存在による3年後の要介護度との因果構造を明らかにすることを目的とする。2001年9月、東京近郊の高齢者16,462人を対象に、郵送による自記式アンケートを実施した。コホート研究として3年間で2回調査し8,162人の3年後の要介護度を追跡した。その結果、かかりつけ歯医者だけを持てる背景は、”社会経済要因”(“”潜在変数を示す)が基盤となり、”生活習慣と食得点”が好ましく”健康3要因”も好ましくなり「治療疾患数」も少なく、結果的に3年後の「要介護度」を維持させる因果構造が明確にされたことが新規性である。「要介護度」を規定する最も大きな要因は、3年前の要介護度であり、その寄与度は85.4%(0.41/0.48)であった。要介護予防に対する、「医師ないし歯科医師」と「治療疾患数」との関連は、”社会経済的要因”と”生活習慣と食得点”それに、”健康3要因”が交絡要因であることが示された。要介護予防に対する「医師ないし歯科医師」の総合効果は「社会経済要因」効果の31.6%を占めていた。要介護度を予防する上で、制御できにくい社会経済要因よりも、制御可能であるかかりつけ歯科医師の存在に注目すべきである。「要介護度」の48%を説明できた。今後の研究課題は、介入研究による因果構造を明らかにすることです。
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Ⅰ
1. はじめに
  高齢化が急速に進む国では、健康長寿つまり長生きだけではなく要介護度を予防することが注目されています。健康長寿は介護の負担を軽減し、医療費や介護費の安定化にもつながります。何よりも、その人が生活の質を高く保ち、豊かに暮らすことに意義があります [1]。こうした中、日本は2000年に健康長寿のための「健康日本計画21」を発表しました[2]。この計画では、豊かな食生活の基本である口腔衛生管理を維持するための計画と、禁煙や望ましい食事・口腔衛生管理などの生活習慣を後押しする方策を明確にしています。しかしながら、口腔衛生と要介護との関連研究は、報告されていません。
1.. Introduction

Much more attention should be focused on healthy longevity in a rapidly aging country like Japan. Healthy longevity reduces the burden of bedridden status and is linked to stabilizing medical and bedridden status costs. Above all, it is significant that the person maintains a high quality of life and lives affluently [1]. Under these circumstances, Japan announced the Health Japan Plan 21 for healthy longevity in 2000 [2]. This plan clarifies the plan to maintain oral hygienic care, the basis of a rich diet, and measures to favor lifestyle-related habits, including smoking cessation. However, no previous studies have reported an No previous studies have reported the association between oral hygiene and bedridden status. 
要介護度の実態
 厚生労働省の調査では、2022年1月における65歳以上高齢者の18.9%が要介護状況であることを報告しています3)。介護保険総額は、12兆円1.912億円が使用されています4)。一般会計予算の10%を超えています。
要介護状況につながる背景となる疾病としては、これまでは、脳血管障害と心臓病が最も大きな要因としであることが報告されている5）。最近では、要介護の背景として、フレイルの割合が増加している。
According to the Ministry of Health, Labour, and Welfare survey, 18.9% of people aged 65 and over neededAccording to the Ministry of Health, Labour, and Welfare survey, 18.9% of people aged 65 and over need bedridden status in 2022[3]. In fiscal 2022, 12.191 trillion yen (800 million US dollars) was used for bedridden status insurance alone. Bedridden status insurance medical expenses exceed 10% of the general account budget [4].. Until then, it has been reported that cerebrovascular accidents and heart disease and dementia are the most significant factors contributing to diseases requiring long-term care. Recently, frail has been attracting attention as a factor that requires bedridden status[5].long-term care「5」.

歯科医師と医師
 かかりつけ歯科医とかかりつけ医師の役割と定義は、先行研究で報告してきた6-8)。歯科医師会は、長寿社会の実現に向けた歯科医師の予防・医療貢献の科学的根拠を明らかにする報告書を作成しました。本報告書のタイトルは「2015年健康長寿社会に貢献する歯の健康と口腔保健のエビデンス[9]」です。 
Previous studies have examined the roles and definitions of family dentists and family physiciansthe roles and definitions of family dentists and family physicians [6-8]. The Japan Dental Association has published a report aiming to explain the scientific foundation for dentists' role in promoting health and medical care to help achieve a society with extended lifespans. The report is titled "Evidence for Dental and Oral Health's Contribution to a Healthy and Longevity Society in 2015" [9].  
本報告では、特に望ましい口腔衛生管理効果の1つである残存歯数が10本以上の場合に、女性の生存率が維持された追跡調査も報告されている[10]。 さらに、誤嚥性肺炎の発生率は、施設入所者の口腔衛生管理支援群と比較して、介入なしの対照群で有意に減少しました。その結果、死亡率は低下しました[11]。
In a follow-up study, it wasA follow-up study reported that women's survival rates were maintainedhigher when they had ten or more remaining teeth, which is a sign of good oral hygiene [10]. Additionally, the incidence of aspiration pneumonia was significantly lowerlower in the interventional control group compared to the control group that received oral hygiene care support in, which didn’t receive oral hygiene care support from institutional residents, leading to a reduction in the mortality rate [11]. A survey and oral hygiene examinations were conducted on 2,900 individuals visiting a dental clinic at the Tokyo Metropolitan Ward. The results revealed that proper oral hygiene and healthy gums positively impact the quality of life (QOL) linked to personal health and overall life satisfaction. While the direct effect of interdental cleaning tools on QOL is minor, consistent self-oral care and regular preventive consultations have a much more significant effect on improving the QOL [12]. 

歯科医院を受診した2,900名を対象として、質問紙調査と歯科医師による口腔内診査を行った。その結果、主観的健康感と生活満足感と関達する潜在変数"QOL"("　"は潜在変数を示す)は,口腔清掃状態と歯肉状態と関連する"口腔衛生状態"への直接効果は0.01と小さいものの歯間清掃用具と定期受診と関連する"セルフケアと定期受診"への直接効果は0.14と大きく,"セルフケアと定期受診"を経て"口腔衛生状態"への間接的効果(0.067=0.48×0.14)がみられた(12)。

A survey and oral examinations were conducted on 2,900 individuals visiting a dental clinic at the Tokyo Metropolitan Branch. The results showed that the quality of life (QOL), which is related to subjective health and life satisfaction, is influenced by oral cleaning and gingival status. While the direct effect on "self-care and regular consultations," which includes interdental cleaning tools and regular dental visits, is small (0.01), it is much larger (0.14) for "self-care and regular consultations." An indirect effect on "oral hygiene" (0.067 = 0.48 × 0.14) was also observed.

かかりつけ歯科医の存在とその後の生存維持との関係について、著者らは、市内郊外に住む16,462人の高齢者の生存日数を6年間追跡した。その後の累積生存率は、かかりつけ歯科医を持たない群と比較して、男女ともに有意に維持されていると報告しています。さらに、他の関連因子を含むCox比例ハザードモデルの解析では、かかりつけ歯科医を持つ女性の生存日数が有意に維持されたことが報告してきた [13]
[bookmark: _Hlk165553173]The authors studied the relationship between having a family dentist and more prolonged survival in 16,462 older adults living in the suburbs over six years. We found that men and women with a family dentist had significantly better cumulative survival rates than those without a dentist. Additionally, further analysis using the Cox proportional hazard model, which included other relevant factors, revealed that the survival days of women with a family dentist were significantly improved [13].
しかしながら、かかりつけ歯科医師が存在することと、その後の要介護状況との因果構造として、食を含む生活習慣や身体的精神的そして社会的な健康三要因、更には、治療している疾病を含めた因果構造は明確にされていない。
Thus, it is clear that the presence of a family dentist and excellent oral hygiene lead to the maintenance of survival in the future. However, studies on the relationship between a family dentist's presence and the required bedridden status have yet to be reported in the international literature. In addition, cerebrovascular diseases, dementia, and frailty have been reported as diseases that cause the need for long-term care[3-5]. However, there is no relational original paper that includes lifestyle and diet, physical, mental, social health, and socioeconomic status, which are the background of such diseases, and research on the relationship between the presence of only family dentists. However, the causal structural relationship between having a family dentist and the subsequent need for long-term care, including lifestyle habits, diet, physical and mental health, and the specific diseases being treated, requires further clarification.
Understanding these causal structural relationships, along with whether having a family physician and/or dentist, can provide valuable insights for developing new health strategies to prevent the need for bedridden status.調査の目的
本研究の目的は、東京近郊に住む高齢者の社会経済要因、身体的、精神的、社会的健康、疾病状態、ライフスタイルとかかりつけ医師ないし歯科医師のみとの関連構造とともに、その3年後の要介護状況との因果構造を明らかにすることです。本研究仮説である、かかりつけ歯科医師をもつことと、その後の要介護を予防ないし抑制させる関連が明示されることによって、制御可能であるかかりつけ歯科医師だけを持つ意義が高まることが期待できる。

Purpose of the study
The purpose of this study is to investigate the causal structural This study aims to investigate the causal structural relationship between being bedridden status and having only family doctors or dentists, as well as the socioeconomic status, physical, mental, and social health, disease status, and lifestyle of older people in the suburban area of Tokyo by sexes. The research hypothesis suggests that having only a family dentist, a controllable factor, is expected to have increased significance in preventing bedridden status.
2. 調査方法
2.1. 研究デザイン
基礎調査の3年後に、要介護度を再調査する3年間のコホート調査を、都内郊外に住む高齢者を対象に追跡調査した。
2.2. 研究テーマ
2001年9月、東京都多摩市郊外の在宅生活を送る65歳以上の高齢者を対象にアンケート調査を実施しました。適格な高齢者16,462人のうち、13,066人(回答者の割合として79.4%)が研究への参加についてインフォームドコンセントを与え、自記式質問票を郵送で返送した。2004年9月には、前回と同じ2回目の質問票を郵送し、8,558人から回答を得た(転居505件、死亡914件、無回答3,218件)である。65歳から84歳の男性3,851人女性4,311人の計8,162人を対象に、3年後の要介護度を調査しました。

Ⅱ2. Materials and Methods
2.1. Research Design
A cohort survey for three years, including bedridden status, was followed among older people living in a suburban city in Tokyo.
In2.2. Research Subject
In September 2001, we targeted a questionnaire survey to all elderly individuals aged 65 years and over who lived at home in suburban Tokyo, Tama City, Japan. Of 16,462 eligible elderly individuals, 13,066 people (79.4% as a respondent percentage) gave informed consent to participate in the study and returned the self-administered questionnaire by mail. In September 2004, we sent via mail a second questionnaire, which was the same as previously used by the respondents, and 8,558 participants responded (505 cases had moved, 914 were deceased, and 3,218 did not respond). We analyzed 8,162 subjects, including 3,851 males and 4,311 females aged 65 to 84 at the second survey, from among those who could determine the need for long-term care.
2.3. 研究分野
調査の舞台となった都市は、1970年代から1990年代にかけて、日本の高度経済成長期を含む首都圏で増加する労働者とその家族を受け入れるためのベッドタウンとして発展してきました。住人の大半は中流階級だった。市の総人口は2000年時点でおよそ145,862人であり、人口の11.1%が65歳以上であった。
[bookmark: _Hlk159506505]2.23. Research Area
The city used as the study fieldsetting had developed partly as a commuter town to accommodate increased workers and their families in the metropolitan Tokyo area between the 1970s and 1990s, which included a newrecent era of high Japanese economic growth. The majority of dwellers were middle class. The city's total population was 145,862 as of 2000, with 11.1 percent of the population aged 65 years or older.
2.4. データ収集
[bookmark: _Hlk171412166]1)
かかりつけ医と歯科医に関する質問は、医師と歯科医師を区別するために使用され誰が通常治療を受けているか、または健康について相談しているかを尋ねました。


2001年の社会経済的地位は、学歴と年収によって評価された。学歴は、高等学校卒業者、短期大学卒業者、大学進学者、回答希望者等の3群に分類した。2001年の年収水準は、100万円未満(6,667米ドル未満、1米ドル=150円)、300万円未満、500万円未満、700万円超の４つに分類された。
社会経済的要因の観測変数として、学歴や年収だけでなく、身長も因子の1つとして加えた。その理由は、ある程度の身長の伸びは、幼少期の豊かで健康的な生活経験をサポートする1つの指標だからです。身長は、約半世紀後の生存予後を示す非常に有効な指標であることが報告されています[14,15]。
2.34. The Questionnaire and Measures
Standardized questions were validated in these questionnaire surveys to determine health status and lifestyle. Questions about family physicians and dentists were used to distinguish between physicians and dentists.

1) Family Doctor and Family Dentist
Questions about family physicians and dentists were investigated separately. Three years later, survival rates were significantly higher for patients who only saw a family dentist, followed by those who did not see either a physician or a dentist, then by those who saw both a physician and a dentist, and finally by those who only saw a family physician. Those in the physician-only group had a significantly lower survival rate than those in the dentist-only group. The study used a graded scale from 1 to 4 to measure the variables of physicians and/or dentists. The code for only family doctors was 1; 2 had both family physicians and dentists; 3 was the group with none of the family physicians and dentists, and had only family dentists was 4.
21)Socioeconomic Sstatus
In 2001, socioeconomic status was determined using educational attainment and annual income. Educational attainment was grouped into three categories: high school graduation, junior college graduation, higher academic achievement than college, and non-responders. Annual income levels were divided into four categories: less than one million Japanese yen (equivalent to less than US $7,142), less than three million yen, less than seven million yen, and more than seven million yen. 
As an observational variable for socioeconomic factors, we included height, educational background, and annual incomeWe included height, educational background, annual income, and age as an observational variable for socioeconomic factors. Height is considered an indicator of a prosperous and healthy childhood. Studies have shown that height  is a reliable indicator of survival prognosis even after many years [13,14]. Jousilahti et al. found that shorter individuals had a higher overall mortality rate in a 15-year follow-up cohort study of 31,199 adults in East Finland [13]. 
Jousilahtiらによると、 [14]。追跡調査では、東フィンランドの成人居住者31,199人を15年間追跡し、身長不足がその後の全体的な死亡率を増加させたと報告しました。同様に、わが国の郊外で13,460人の高齢者の生産が3年間追跡されています。その結果、BMI19未満の男性と身長150cm未満の女性の死亡率は、有意に高いことが報告されています[15]。
Jousilahti et al. [14] found that 31,199 adult residents in East Finland were followed for 15 years. The study reported that individuals with short height had an increased overall mortality rate. InIn a similar study, 13,460 older adults in the suburbs of our country were followed for three years. The results showed that the mortality rate of males with a BMI of less than 19 and females with a height of less than 150 cm was significantly higher than that of the taller group [145].
2) 健康の3つの要素
私たちの研究で調査された3つの健康関連の側面は、身体的、精神的、社会的健康の要素で構成されていました。 身体的健康パラメータには、日常生活の基本動作(BADL)[15]、日常生活の道具的活動(IADL)[16]、および2001年の調査時点で回答者が罹患していた診断された疾患の数が含まれていました。BADLスコアの評価項目は、「自力でトイレに行けるか」「自力でお風呂に入るか」「外を歩けるか」の3問。 これらの機能を実行できる場合、個人は1ポイントを獲得し、全体的なスコアは0から3の範囲で、スコアが高いほど基本的な活動能力のレベルが高いことを示します。IADLのスコアは、「日用品は自分で買えるか」「毎日の食事は自分で作れるか」「銀行口座への入金・出金はできるか」「保険・年金に関する書類は完成できるか」「本や新聞は読めるか」の5つの設問で評価されました [15]. IADLはBADLと同様に採点されたため、合計スコアは0から5の範囲で、スコアが高いほど生活活動が優れていることを示します(16)。
32) Three Health factors
The study examined three dimensions of health: physical, mental, and social. The physical health parameters included the basic activities of daily living (BADL) [15], the instrumental activities of daily living (IADL) [16], and the instrumental activities of daily living (IADL) [16] and the number of diagnosed diseases at the time of the 2001 survey. The BADL score was based on three questions: “Can you go to the toilet by yourself?”, “Can you take a bath by yourself?” and “Can you walk outside?”. Respondents received one point for each function they could perform, and the total scores ranged from 0 to 3, with higher scores indicating a higher level of basic activity competence. The IADL score was determined through five questions about instrumental activity: “Can you buy daily necessities by yourself?”, “Can you cook daily meals by yourself?”, “Can you deposit and withdraw money in a bank account?”. “Can you complete documents related to insurance and pensions?” and “Can you read books and newspapers?” [16]. Like the BADL score, the IADL score ranged from 0 to 5, with higher scores reflecting more excellent proficiency in instrumental activities.
メンタルヘルス
[bookmark: _Hlk163383043]メンタルヘルスは、2001年と2004年の調査の時点で自己申告による自己の健康を判定する主観的健康感を用いました。質問文は、「自分は健康だと思いますか」としました。選択肢は、とても健康である、まあまあ健康である、あまり健康ではない、健康ではないと、4つの選択肢としました [17]。生活満足度の質問文は、「現在の日常生活に満足していますか?」としました。選択肢は、とても満足している、まあまあ満足している、そして満足していないの3選択肢とした[18]。スコアは 1 から 3 の範囲でした。
[bookmark: _Hlk170825758]43)Mental health
Mental health was measured through self-reported subjective health in the 2001 surveys. The question was, "Do you consider yourself to be healthy?" There were four response options: very healthy, moderately healthy, not so healthy, and not healthy [17]. The life satisfaction question was, "Are you satisfied with your daily life?". The response options were: very satisfied, moderately satisfied, and unsatisfied [18].
社会的健康は、近隣とのコミュニケーションなどの変数によって測定され、外出の頻度は、「近所の周りも含めて、どのくらいの頻度で外に出ますか?」という質問で調べられ、回答は月に1回未満、月に1回以上、週に3〜4回以上の範囲でした[19]。近所とのコミュニケーションは、「友人や近所の人とどのくらいの頻度で連絡を取り合っていますか?」と尋ねることによって評価され、スコアはめったにないものから、月に1回、週に3〜4回、ほぼ毎日、1〜4の範囲の尺度で行われました[20]。
[bookmark: _Hlk156392504]54)Social health
Social health was assessed using various factors, such as frequency of going outside and communication with the neighborhood. The survey asked respondents about how often they went outside, including around their neighborhood, with answer options ranging from less than once a month to more than 3 to 4 times a week [19]. Additionally, communication with the neighborhood was evaluated by asking respondents about the frequency of their communication with friends or neighbors, with response options including seldom, once a month, 3 to 4 times a week, and almost every day, using a scale ranging from 1 to 4 [20].
ライフスタイル
6年後までの生存日数と有意に関連している場合、健康的な生活習慣と見なされました。生存維持に有意に関連する習慣は、アルコール摂取、喫煙なし(過去でも)、一晩の睡眠時間が9時間未満、週に1回以上の運動、BMIが20以上であった。これらの健康的な生活習慣を0から5までスコアリングし、スコアが高いほど健康的なライフスタイルを表しています[21]。 
65)Lifestyle
Advisable habit items were considered healthy lifestyle habits when significantly associated with the number of survival days to six years later. As a result of our analyses, the habits associated considerably with several survival days were alcohol consumption, never smoking (even in the past), less than nine hours of sleep per night, exercising more than once a week, and having a BMI of more than 20. We scored these healthy lifestyle habits from 0 to 5, with a higher score representing a healthier lifestyle [21].
ダイエットスコア
分析の結果、週に1〜4日、肉、卵、アオガシロジロを摂取する、週に3日以上、大豆食品、乳製品、果物を摂取する、週に5日以上野菜を摂取する、朝食を毎日食べる、という健康的な食習慣が得られた。最後に、食事の健康スコアは、0から12の範囲で、特定された4つの健康的な食事食品カテゴリ(タイプごとに3ポイント)の消費に関するスコアとして計算され、スコアが高いほど健康的な栄養習慣を示します[22]。
76)Diet Scores
The study identified several healthy dietary habits, including: 
- Eating meat, eggs, and blue-backed fish 1 to 4 days a week
- Consuming soy foods, milk products, and fruits more than three days a week
- Eating vegetables more than five days a week
- Having breakfast almost every day
A score was calculated based on the consumption of these four healthy food categories to assess overall dietary health. Participants received three points for each type, resulting in a score ranging from 0 to 12. A higher score indicates healthier nutritional habits [22].
[bookmark: _Hlk156392572]6年後の生存率低下と有意に関連した疾病の有病数を、治療中疾病数としてまとめました。質問文は、現在治療中の病気はありますか?当てはまるものをすべて丸で囲んでくださいとしました。5つの疾病は、高血圧、脳血管障害、糖尿病、心臓病、そして肝臓病でした。治療疾病数は、0から5ポイントまでとしました。
87)Treated Diseases
The treatedfrequency of diseases significantly linked to a decrease in survival rate after threesix years was were summarized based on the number of treated diseases. The key question was whether any diseases were currently under treatment.  The five diseases included in the study were hypertension, cerebrovascular disease, diabetes, heart disease, and liver disease. The score for the number of diseases being treated ranged from 0 to 5 points.

8)寝たきりの状態
 要介護度は、初期調査と3年後に求めた。2001年9月、厚生労働省が考案した公的評価ツールを用いて、高齢者の健康状態を把握するために介護度が用いられた。このツールは、最も軽い程度(軽度のサポートが必要)から最も重度の程度(包括的なケアが必要)までの6つのレベルで構成されています。私たちの分析では、ケアを受けていない回答者のスコアは0点でしたが、回答者は最も軽い度合いで割り当てられた場合は1点、最も重度の度合いに設定されている場合は6点でした。
[bookmark: _Hlk159755697]98)Bedridden Sstatus
In September 2001 and 2004, a public assessment tool developed by the Japanese Ministry of Health, Labour, and Welfare was used to assess the bedridden status of elderly individuals. This tool includes six levels ranging from mild support to comprehensive care[3]. In our analysis, a respondent who required no care was scored as zero, while a score of one indicated the lightest degree of care, and a score of six indicated the most severe degree.
42-2. プライバシー
  多摩市と首都大学東京は、プライバシーと機密の保護に関する協定を締結しました。ここでは、相互の守秘義務が厳格に守られていることが明確化されています。すべての分析データは、引き続き ID のみでサポートされます。本調査は、2000年9月16日に首都大学大学院倫理委員会の同意を得て実施した。

2-2. Privacy
The Tama City local government and the Tokyo Metropolitan University have signed an agreement to protect privacy and confidentiality. Both parties strictly enforce mutual confidentiality, and all analysis data is supported by ID only. The survey was conducted on September 16, 2000, with the consent of the Tokyo Metropolitan University Graduate School of Ethics Committee.
52.3. データ解析
データは、Statistical Package for the Social Sciences(SPSSおよびAMOS)バージョン27ソフトウェア[IBM、ニューヨーク、ニューヨーク、米国]を使用して分析しました。カテゴリ間の関係はカイ二乗検定またはケンダールτ検定によって決定され、定量的比較は一元配置分散分析を使用して行われました。潜在変数を用いた仮説モデルの因果構造を明らかにする手法として、共分散構造分析23,24)を用いた。モデルで使用された潜在変数は、最尤法を使用したバリマックス回転による探索的因子分析によって決定されました。因果構造解析では、モデルの適合度指数はNFI(Normed fit index)、1FI(Incremental fit index)、RMSEA(近似の二乗平均平方根誤差)であった。すべての推定値は標準化された定数です。統計学的に有意な差は5%以下であった。 
2-3. Data Analysis
The data was analyzed using IBM's Statistical Package for the Social Sciences (SPSS and AMOS) Version 27 software. The relationship between categories was determined using the chi-square test or the Kendahl τ test. Quantitative comparisons were made using a one-way analysis of variance. Covariance structure analysis was used to clarify the causal structure of the hypothetical model with latent variables[23,24]. The latent variables in the model were determined by exploratory factor analysis with varimax rotation using the maximum likelihood method. In the causal structure analysis, the model's goodness-of-fit was assessed using NFI (Normed Fit Index), IFI (Incremental Fit Index), and RMSEA (Root Mean Square Error of Approximation). All estimates were standardized constants. The statistically significant difference was considered as 15% or less.
3. 結果

Ⅲ3-1. 分析対象数
表1に被験者の性別と年齢層を示します。65歳から84歳までの被験者8,16,2人の合計数(男性3,851人、女性4,311人)を分析した。この研究で使用されたすべての変数の性別による分布は、以前の研究で詳細に説明されています。
[12,14,25]。
3. Results
3-1. Analysis Targets Number
Table 1 presents the gender and age group of the subjects. A total of 8,162 individuals aged 65 to 84 were analyzed, comprising 3,851 men and 4,311 women. The distributions of all variables used in this study by sexes were previously detailed in other studies [12,14,25].

Table1. Total Subjects by Gender and Age Groups
[image: ]

3-2. 3年後の要介護度と関連要因
3年後の要介護度は、調査したすべての項目との有意な関連が見られた。関連が見られなかった例外は、男性の学歴だけであった。
かかりつけ歯科医のみの群は、かかりつけ医師のみの群よりも、3年後の要介護度が、男女ともに有意に望ましいことが示された (表2)。このように、3年後の要介護度は、調査したほぼすべての要因との間に、統計学的にみた有意な関連が示された。
3-2. Factors Related to the Bedridden Status after 3 years
After three years, this study found that having only family dentists had a lower rate of bedridden status than those who only visited family physicians, regardless of gender. 
Additionally, a significant relationship was found between the level of bedridden status and all 12 observed variables, except for men's educational background, as shown in Table 2. We analyzed the structural causal relationship three years later, including all relevant variables influencing the bedridden status.The level of bedridden status after three years was significantly associated with all the items surveyed, except men's educational attainment. It was found that the bedridden status after three years was significantly more favorable for both men and women in the group with only family dentists than the group with only family physicians (refer to Table 2). 
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3-3.要介護状況の三年後の変化
　要介護状況は、初期調査の2001年と3年後の2004年に実施した。その結果、要介護状況にない群では、維持されるのに対して、2001年時点で要支援となると要介護度が3年後には、要介護度2、ないし要介護度3へと低下していた。また、当初要介護度が5であっても、3年後に改善する事例も見られた。男女ともに同様な傾向が示された(図1)。
3-33. Bedridden Status Changes After Three Years
The results revealed that 96% of individuals who did not need assistance in 2001 remained independent in three years later. For those who required support, their level of bedridden status decreased to level 2 or 3 after three years. Additionally, 7% of individuals who initially needed level 5 care showed improvement in not being bedridden after three years (refer to Table 3). This pattern was observed consistently in both men and women.A bedridden status assessment was carried out in 2001 and repeated in 2004, three years later. The results revealed that for individuals who did not need bedridden status in 2001, their bedridden status needs remained unchanged in 2004. However, for those who did require support, the level of bedridden status needed decreased to level 2 or 3 after three years. There were also instances where individuals who initially required level 5 care showed improvement after three years. This pattern was shown to be the same for both men and women (refer to Table 2).
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Table 32 Relationship with Changes in the Status of Bedridden status 
after 3 Years
 [image: ] 
3-4 三年後の「要介護度」に関連する各要因の因果構造


1)探索的因子分析
　潜在変数を求めるために、最尤法とプロマックス斜め回転を用いた因子分析を実施した。その結果、第1因子は2001年初期調査の「要介護度」(以下「」は観察変数)と3年後の「要介護度」それに「IADL」であった。第二因子は、 「治療疾患」と「医師・歯科医師」であったが、従属観察変数として分析されることを期待して、個別の観察変数として位置付けた。第3因子は「学歴」「年収」「身長」「年齢」で、”社会経済的地位” (“”は潜在変数を示す)と名付けた。第4因子は、「主観的健康」「生活満足度」「近隣とのつながり」「外出」「ライフスタイル」それに、「ダイエットスコア」であった。その中で、「生活習慣」と「食生活得点」は、”生活習慣と食得点”とし、残りの因子を”健康三要因”と名付けた。
　第4因子までの累積負荷平方和は41.1%であった。第一因子のクロムバッハアルファ信頼係数-1.23、第二因子は、0.55、第三因子は-0.14、第四因子は、0.38であった。
3-4. Causal Structure of Factors Rrelated to the「Bedridden Status」            after Tthree Yyears
1) Results of Exploratory Factor Analysis
[bookmark: _Hlk172114704] Factor analysis using the maximum likelihood method and Promax oblique rotation was performed to determine the latent variables. As a result, the first factor was the 「Bedridden Status」in the initial survey in 2001, the 「Bedridden Status」in 2004, and「ADL」and 「IADL」. Both 「ADL」and「IADL」were positioned as an observation variable, hoping to be analyzed as an explanation variable. The second factors were 「Treated Diseases」 and 「Physician and/or Dentist」. Still, they were positioned as observational variables because we wanted to clarify their contribution to the degree of care required. It was positioned as a separate observation variable, hoping to be analyzed as a dependent observation variable. The third factor is 「educational background,」 「annual income,」 「height,」 and「age.」 We named it "socioeconomic status" (“” indicates a latent variable). The fourth factor is 「subjective health,」「life satisfaction,」「connection with the neighborhood,」「going out,」「lifestyle,」 and 「Diet Score.」 Among them, "lifestyle habits" and "diet scores" were designated as "lifestyle habits and diet scores," and the remaining factors were named "three health factors." (Table 44). 
 The cumulative load sum of squares up to factor 4 was 41.1%. The Cronbach alpha confidence coefficient for the first factor was 0.74, the second was 0.55, the third was -0.14, and the fourth was 0.38. 

Table 44. Results of Exploratory Factor Analysis
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2)「要介護度」の関連構造
探索的因子分析によって得られた潜在変数を用いて仮定できる仮説モデルから、修正されたインデックスに基づいて、適合度が最も高いモデルを検索した[23,24]。
 3年後の「要介護度」以外の調査項目である、社会経済要因、生活習慣、健康3要素と治療すべき疾病数、そして医師歯科医師の調査した時期は同一であった。よって、同一時期の調査項目は、それぞれが原因ないし結果である可能性がある。そのために、全ての組み合わせで因果の強さを検証した。例えば、歯科医師のみを選択している場合は、結果的に健康3要因が望ましくなる場合が想定される。一方、健康3要因が優れている結果、病気が少なくなり、医師ではなく歯科医師を選択する可能性がある。最終的には、全ての組み合わせの因果を検証し、標準化推定値が大きい方を選択した。その結果、3年後の「要介護度」を従属変数として位置付け、”社会経済的地位”,”健康三要因”,”生活習慣・食生活スコア”を説明的潜在変数とし「治療対象疾患」と「医師・歯科医」を説明的観測変数としたモデルを選択した。図1のモデルの適合度が最も高く、最終結果モデルとして採択した。
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Figure 12. The relational structure of 「Bedr Ridden Status 」 and “Three Health Factors,” “Socioeconomic Status,” “Lifestyle and Diet Scores” and 「Physician and/or Dentist」
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2)Structure Relationship for the Bedridden Status
We created theoretical structural causal several hypotheses models based on latent variables obtained from exploratory factor analysis. We sought the best-fitting model using adjusted indices [23,24]. In addition to「Bedridden Status,」we also examined "Socioeconomic Status," "Lifestyle Diet Scores,"  "Three Health Factors," 「Treated Diseases,」 and 「Physicians and/or Dentists」 simultaneously. Each surveyed item could be both a cause and an effect. And then, we investigated the direction and strength of cause and effect in all combinations to establish causality. For instance, the three health factors are considered favorable if only dentists are chosen. On the contrary, due to the superiority of the "Three Health Factors," there might be fewer diseases, prompting individuals to opt for a dentist instead of a physician.
Consequently, we examined the causality of all combinations and selected the one with the larger standardized estimate. As a result, we designated 「Bedridden Status」 as a dependent observed variable. We used "Socioeconomic Status," "Three Health Factors," and "Lifestyle and Diet Scores" as explanatory latent variables, and 「Treated Diseases」 and 「Physicians or Dentists」 as an explanatory observed variable, as shown in Figure 2, which had the highest degree of fit and was adopted as the final structural causal model. The NFI was 0.812, and the IFI for the final model was 0.817, with an RMSEA of 0.041 (Figure 1). These results indicate a high level of conformity and support the adoption of the final structure diagram based on the literature [23,24]. All effects on the dependent variable were measured using standardized coefficients. The analysis also considered direct and indirect effects and a total combined effect. Furthermore, all connections between latent and observed variables were found to be significant in the Wald test.

2)Structure Relationship for the Bedridden Status
We created theoretical models based on latent variables obtained from exploratory factor analysis. We sought the best-fitting model using adjusted indices [23,24]. In addition to 「Bedridden Status,」 we also examined "Socioeconomic Status," "Lifestyle Diet Scores,"  "Three Health Factors," 「Treated diseases,」 and 「Physicians and/or Dentists」 simultaneously. Each surveyed item could be both a cause and an effect. We investigated the direction and strength of cause and effect in all combinations to establish causality. For instance, if only dentists are chosen, the three health factors are assumed to be favorable.
On the contrary, due to the superiority of the "Three Health Factors," there might be fewer diseases, prompting individuals to opt for a dentist instead of a physician. Consequently, we examined the causality of all combinations and selected the one with the larger standardized estimate. As a result, we designated 「Bedridden Status」 as a dependent observed variable. We used "Socioeconomic Status," "Three Health Factors," and "Lifestyle and Diet Scores" as explanatory latent variables, and 「Treated Diseases」 and 「Physicians or Dentists」 as an explanatory observed variable, as shown in Figure 1, which had the highest degree of fit and was adopted as the final model.

採択した因果構造モデルの適合度指数NFIは0.812、IFIは0.818、RMSEAは0.041であった。このように、一定の高い適合度が得られたことから、文献に基づいて、最終的な関連構造図として採択した。従属変数に対する効果は、全て標準化係数を用いた。また、直接効果だけではなく、一つ以上の要因を経由する場合は間接効果を求め、直接効果と間接効果を合わせた総合効果を求めた。さらに、潜在変数と観測変数のすべての関連はWald検定で有意でした。
The NFI (goodness-of-fit index) was 0.812, and the IFI (incremental fit index) for the final model (Figure 1) was 0.818, with an RMSEA (root mean square error of approximation) of 0.041. These results indicate a high level of conformity and support the adoption of the final structure diagram based on the literature [23,24]. All effects on the dependent variable were measured using standardized coefficients. The analysis also considered both direct and indirect effects and a total effect that combined both. Furthermore, all connections between latent and observed variables were found to be significant in the Wald test.
３)三年後の要介護度に対する各要因の直接効果と総合効果
 3年後の「要介護度」に対する直接効果が最も大きいのは、3年前の「要介護度」であり、標準化推定値は0.39であった。次に大きいのは”健康3要因”であり-0.32であった。”ライフスタイルと食事のスコア”の直接効果は-0.06と小さかった。“社会経済要因”からの直接効果は、-0.03であり、「内科医師歯科医師」と「治療すべき疾病数」からの直接効果はゼロであった。
　次に「要介護度」に対する直接効果と間接効果を合算した総合効果を見ると、”健康3要因”が最も大きく0.61であった。3年前の「要介護度」からの標準化推定値0.39よりも大きな効果を示した。次に大きな総合効果は“社会経済要因”であり-0.22、”ライフスタイルと食事のスコア”は-0.19であった。「内科医師歯科医師」の総合効果は、-0.04であり、「治療すべき疾病数」は0.04であった。
　このように、“社会経済要因”に支えられる”ライフスタイルと食事スコア”と”健康3要因”が望ましいことが結果的に「要介護度」維持される因果構造が示された(表4)。最終モデル図1によって、「要介護度」の48%を説明することが出来た。
3)The Direct and Total Effects of Each Factor on the 「Bedridden Status」after Three Years
[bookmark: _Hlk171507740][bookmark: _Hlk171610851]The largest most considerable significant direct effect on the level of 「Bedridden Status」care required after three years was the level of 「Bbedridden Sstatus」 three years prior, with a standardizedstandardized direct effect  estimate of 0.39. Similarly, the estimate of the "Three Health Factors" direct effect on 「Bedridden Status」 was -0.32, the second most significant effect. The "three health factors" followed the next factor at -0.32. The direct effect of the "Lifestyle and Diet score" was relatively small at -0.07, while the direct effect from "Socioeconomic Status" was -0.03, and the direct effect from 「"Physicians and/or Dentists」"　 and 「Treated Diseases」 was less than 0.01(Table 4).
 The combined direct and indirect effects as a total effect on 「Bedridden Status」 were analyzed, with the "Three Health Status" showing the most significant effectimpact at -0.73. The next was followed by "Socioeconomic Status" at -0.19, "Lifestyle and Diet Scores" at -0.15, and 「Physician and/or Dentists」" at -0.06. In summary, both "Lifestyle and Diet Scores" and "Three Health Factors," based on the "Socioeconomic Status," collectively influenced the causal structure of 「Bedridden Status,」The coefficient of determination for the level of 「Bedridden Status」care required was 48%.explaining 48% of the variance. This relationship is depicted in Figure 21.
A pass analysis of the relationship between the two 「Bedridden Status」 over three years showed that the coefficient of determination of the level of care required after three years was 41%. Therefore, it was estimated that 85.4% (0.41/0.48) of the level of care required was determined only by the level of care needed three years ago.

[bookmark: _Hlk172638605]4)Causal Structure of the 「Physician and or Dentist 」and 「Bedridden Status」
The study revealed that "Socioeconomic Status" directly impacts 0.21 on access to a 「Physician and/or Dentist.」 However, the coefficient of determination for 「Physician and/or Dentist」 was only 4%, indicating that 96% of the determination still needs to be identified.
The study also found that individuals who exclusively visited a family dentist had a better health status based on their "Socioeconomic Status." Additionally, the direct impact of 「Physician and/or Dentist」 on "Three Health Factors" was calculated at 0.08. Lastly, the total impact of 「Physician and/or Dentist」 on 「Bedridden Status」 was estimated to be 31.6%(=0.06/0.19), comparing the total effect of “Socioeconomic Status” on the 「Bedridden Status」.

3年前の要介護度と3年後の要介護度だけの解析では、3年後の要介護度の決定係数は、41%であった。よって、要介護度の85.4%(=0.41/0.48)は、3年前の要介護度から規定されることが示された。
According to a simple analysis, the "Bedridden Status" level significantly affects the "Bedridden Status" three years later. The coefficient of determination for "Bedridden Status" after three years is 41%, indicating that 85.4% (0.41/0.48) of the "Bedridden Status" can be attributed solely to the "Bedridden Status" three years ago.

4)「医師・歯科医師」と三年後の「要介護度」との因果構造
「社会経済的要因」が「医師・歯科医師」に及ぼす直接的な影響を示す推定値は0.21であった。つまり、社会経済的要因が恵まれているほど、かかりつけ歯科医師のみを選択することが示された。但し、「医師・歯科医師」の決定係数は5%と小さかった。 このように、かかりつけ医や歯科医師4群を決定づける規定要因の95%は不明のままです。「医師・歯科医師」が「要介護度」を抑制する効果は、社会経済要因の31.6%(=-0.06/-0.19)であった。
「医師・歯科医師」から「治療対象疾患数」への直接的効果は-0.16であった。医師よりも歯科医師のみを選択することで、治療対象疾患数を抑制させる可能性が示された。
4) Causal Structure of the 「Physician and or Dentist 」and 「Bedridden Status」
The study found that "Socioeconomic Status" directly impacts 0.21 on access to a "Physician and/or Dentist." However, the coefficient of determination for "Physician and/or Dentist" was tiny, at only 5%, indicating that 95% of the determination still needs to be identified.
The study also discovered that individuals who exclusively visited a family dentist had favorable health status based on the advisable their "Socioeconomic Status." Additionally, the direct impact of "Physician and/or Dentist" on "Three Health Factors" was calculated at 0.08. Lastly, the overall impact of "Physician and/or Dentist" on "Bedridden Status" was estimated to be 31.6%(=-0.06/-0.19) effect of the "Socioeconomic Factors."
5)「治療対象疾患」への因果構造
「健康3要因」が「治療対象疾患」に及ぼす直接的な影響 は、-0.21「医師・歯科医師」からの直接効果は-0.16であった。但し、「治療対象疾患」の説明力は8%のみであった。
[bookmark: _Hlk156393657]5) Causal Structure of to the 「Treated Diseases」on 「Bedridden Status」

The direct effect of the "Tthree Hhealth Ffactors" on the 「T"treated Ddisease」 " is  -0.21. And thenHowever, the explanatory power of 「"tTrreated Ddisease」" was only 8%. The direct effect on 「Bedridden Status」from the 「Treated Diseases」was as small as -0.05, and the explanatory power of 「Bedridden Status」 was infinitely zero.  

6)社会経済要因と各関連要因
社会経済要因から各関連要因に対する直接効果をみた。”生活習慣と食得点”へは　0,41と最も大きな直接効果であった。つぎに、”健康三要因”へは0.16であり、「かかりつけ医師と歯科医師」への直接効果は0.21であった。「要介護度」への直接効果は-0.03と最も小さかったものの、総合効果は、0.27であり、全ての項目の中で2番目に大きな効果を示した。つまり「要介護度」への基盤としての役割が見られた。

6) “6) Socio-economic Status”factors and Rrelated Ffactors
The standardized "Lifestyle and Diet ScoreWe investigated how socioeconomic factors directly impact various related factors. The " estimation from"Lifestyle and Diet Score"  the “Socioeconomic Status” had the most significanthighest direct effect at 0.41., while the direct effect on "family physicians and dentists" was 0.21. Despite having the a smallest direct effect from “Socioeconomic Status” on the “Three Health Factors” at -0.1603, the total effect on the “Three Health Factors”「Bedridden Status」 was 0.27, making it the second largest effect among all items. The “Socioeconomic Status” It served aswas a basisfundamental factor for determining the 「Bedridden Status」(Table 4)"degree of care required."
The desirability of the latent variable "Socioeconomic Status" shown here indicates that educational attainment, income, and height are high, while age is not old. In terms of the relationship between "Socioeconomic Status" and observed variables, the estimate of educational attainment was the largest at 0.55, followed by age and height. Various variables were determined as desirable due to the essential basic background of the “Socioeconomic Status.”

7)交絡要因　
「医師・歯科医師」と「要介護度」だけの関連性を示す標準化推定値は、-0.08であり、「治療中疾病数」と「要介護度」だけの関連性では、0.13であった。しかしながら、最終モデルである図1に示したように、「要介護度」に対する「医師・歯科医師」と「治療疾病数」の標準化推定値はゼロであった。よって、「要介護度」と「医師・歯科医師」ないし「治療疾病数」との関連では、その背景として”社会経済的要因”と”生活習慣と食得点”それに”健康3要因”が交絡要因となっていることを示している。
7)Confounding Ffactors 
[bookmark: _Hlk171282505]The standardized estimate of the association between 「Physicians and/or Dentists」 and 「TTreated Diseases」 alone was -0.08, and the association between 「Physicians and/or Dentists」 and 「Bedridden status」 alone was -0.13. However, in the final model, the standardized estimates of 「Physicians and/or Dentists」 and 「Treated Diseases」 for 「Bedridden Status」 were almost zero, as shown in Figure 12. Based on these results, we can conclude that "Socioeconomic Status," "Lifestyle and Dietary Scores," and "Tthree Hhealth Ffactors" are confounding factors for the relationship between 「Physicians and/or Dentists」 and 「Treated Diseases 」 to 「Bedridden Status.」

Ⅳ
4. Discussion
4-1. Possibility of Preventing the Need for Bedridden Status by Having    Only a Family Dentist 
[bookmark: _Hlk170914763]This study's characteristic is that it clarified the causal structure of the background factor correlated with cerebrovascular accidents, frailty, and cognitive decline, which have been pointed out as bedridden needs. These background factors include lifestyle habits, diet, physical, mental, and social health, the disease to be treated, and the presence or absence of a family doctor or dentist. And also, 本研究の新規性は、要介護度が予防できる因果構造として、社会経済要因を基盤として、かかりつけ歯医者のみを持っていることと、生活習慣や食が豊かとなって健康3要素が好ましいことで治療すべき疾病が少なくなることが明確にされたことである。また、要介護度を規定する最大の要因は、3年前の要介護度であり、その寄与割合は、約85.4%であることも初めて明確にされた。
Thethis study revealed that socioeconomic factors are a basic factor in reducing the need for bedridden status after three years, tending to individuals having only a family dentist. Favorable health factors, such as healthy lifestyle habits and diets, result in fewer diseases that need to be treated. It was also discovered for the first time that the most crucial factor in determining the necessary level of care was the level of bedridden status three years ago, contributing to about 85.4% of the determination.
[bookmark: _Hlk170915666]要介護の背景要因に関するこれまでの研究報告(2-5)では、脳血管障害やフレイルそして認知機能が大きな要因であるとの先行研究が報告がされていた。しかしながら、要介護状況に至る背景では、社会経済要因を基盤として、かかりつけ歯科医師だけが持てることによって、その後の生活習慣と食が好ましなり、結果的に認知機能やフレイル、そして脳血管障害を含む治療疾病数少なくなる構造が世界で初めて示された可能性がある。再現性が求められる。
Previous research reports on the background factors of the need for bedridden status(2-5) have reported that cerebrovascular accidents, frailty, and cognitive function are major factors. 
 The need for bedridden status may be linked to a severe socioeconomic status that prevents individuals from having regular access to family dentists. Without a family dentist, their three health factors may not be ideal, leading to impaired cognitive function, frailty, and an increased risk of health problems such as cerebrovascular disease.
It has been suggested for the first time in the world that the need for bedridden status may be due to severe socioeconomic factors, which prevent individuals from having regular access to family dentists. Their lifestyle and diet are not ideal, leading to impaired cognitive function, frailty, and three health factors, including cerebrovascular disease. Reproducibility of these findings is necessary.

要介護度を予防する上で、制御できにくい社会経済要因よりも、制御可能である、かかりつけ歯科医師の役割が見られることに注目したいものである。
これまでの先行研究では、かかりつけ歯科だけを持っていることと、社会経済要因との関連と共に、治療疾病数との関連は、我々の研究以外は報告されていなかった。再現性が求められる。
It is essential to pay much more attention to the role of family dentists in preventing bedridden status, as it is seen to be more controllable compared with the socioeconomic factors thatIt is essential to pay much more attention to the role of family dentists in preventing bedridden status. Dental factors are seen as more controllable than socioeconomic factors, which are difficult to control. Previous studies have not reported a relationship between having only family dentistry and socioeconomic factors except our studies (12,18). Reproducibility is required. 
 本研究は、かかりつけ歯科医師がいる場合11)も、更にはかかりつけ歯科医師だけがいる群でも、その後の生存が有意に維持されているとする先行する研究成果12)加えて、3年後の要介護度を維持させる上で役割がある可能性が明示できた点が新規性である。
This study is unique because it demonstrated the potential for maintaining the necessary level of care after three years. The results of this study support previous research findings, which indicated that survival was significantly maintained in the case where patients only had a family dentist (11, 12).
　一方、かかりつけ医師のみを持つ群では、要介護が厳しくなる可能性が示唆された。その背景は、社会経済要因が満たされず、食を含む生活習慣が好ましくなく、健康三要因も優れていない結果として、治療すべき疾病が多くなっている最終的な結果である関連構造が見逃されていた点にも注目すべきであろう。
On the other hand, the group with only a family physician showed a negative effect on preventing bedridden status. It was suggested that the background to the adverse effects is that it should be noted that the related structure, which is the overall effect of increasing the number of diseases to be treated, was overlooked as a result of socioeconomic factors not being satisfied, lifestyle habits, including diet were unfavorable, and the three health factors were not, being unfavorable, and the three health factors not being excellent. In addition, it was clarified that socioeconomic factors and three health factors were confounding factors in preventing bedridden status due to lifestyle habits and dietary desirability. 
 
4-2. 要介護度の予防に及ぼす3つの健康因子と要介護度の重要性
「要介護度」に対する総合効果が最も大きかったのは”健康三要因”で-0.61、次いで”生活習慣・食生活スコア”で-0.22でした。”社会経済的要因”から「要介護度」への総合効果は-0.03と極めて小さかった。
よって、三年後の要介護の予防のためには、制御が難しい社会経済要因より、かかりつけ歯科医師だけをもつ役割は、社会経済要因の役割の31.6%(=-0.06/-0.19)を占めていた。”社会経済的要因”から「要介護度」への直接影響力は期待できないものの、好ましい生活習慣や健康3要因を維持させる基盤として位置付けられていた。また、社会経済的要因が望ましいことでかかりつけ歯科医師のみを選択しやすく、健康三要因が優れ、結果的に疾病の有病率の低下に連動し、最終的には要介護度が維持されることになる可能性が示唆された。 
また、要介護度を規定する要因の約85.4%は、3年前の要介護度であった。よって、今現在、要介護度ではない状況が極めて重要な健康維持要因として注目されるべきであろう。
4-2. Importance of Three Health Factors and Life Style for Prevention of Bedridden statusStatus
The "Three Health Factors" had the most significant total effect on the「Bedridden　Status 」, with a value of -0.73, followed by the "Socioeconomic Status" with a value of -0.19. Among the observed variables associated with the "Three Health Factors," the IADL estimate of intellectual activity was the largest, at 0.83. Therefore, a previous study [5], which showed the importance of not having dementia, was supported as a reproducible causal structure for preventing bedridden status.
In analyzing only three observed variables - 「Physician and Dentist,」「Treated Diseases,」 and 「Bedridden Status」 - the coefficient of determination for 「Bedridden Status」was nearly zero. However, when the three latent variables, "Lifestyle and Diet Scores," "Three Health Factors," and “Socioeconomic Status” were included in the analysis along with the three observed variables, the coefficient of determination for the 「Bedridden Status」 was 48%, which is the maximum value.
The "Three Health Factors" had the most significant total effect on the level of care required, with a value of -0.73, followed by the "Socioeconomic Status" with a value of -0.19. The overall effect of 
"Lifestyle and Dietary Scores" on "Bedridden Status" was minimal at -0.15.
Therefore, to avoid the need for bedridden status within three years, having only family dentists contributed to 31.6% (= -0.06/-0.19) of the impact of "Socioeconomic status," which was somewhat difficult to change. Additionally, socioeconomic factors may make it easier to choose family dentists, with the three health factors being superior. In the end, it is linked to a decrease in the prevalence of diseases and ultimately helps maintain the level of care required.
In addition, about 85.4% of the factors determining the level of care required were the level of care required three years ago. Therefore, a situation that does not require bedridden status should be noted as an extremely important health maintenance factor until the end of life.

4-3.かかりつけ歯科医師を持つことの意義と研究課題
 かかりつけ歯科医や歯科衛生士による受診者への口腔衛生に関する健康支援として、Ogdenら[26]が示したように、一次予防、二次予防、三次予防の体系的・総合的なシステムと考えられていました。金子他 [27] は、口腔衛生管理の決定的な重要性が摂食の機能であることを示しました。ドイツの研究者Gellrich等。[28] は、歯科医師の役割として、病気の早期発見行動を好ましい生活習慣に変えるための支援活動に活用すべきであると報告した。Reichart [29] は、疾病予防に寄与する場合、EU 欧州の予防戦略モデルである 4 つの A (Ask、Advice、Assist、Arrange) を活用する必要があることを示しています。
高田他 [30] 40歳未満の労働者509人を対象に、歯科医師の診察と歯科衛生士の健康教育を2年間実施した。その結果、CPITN(Community Periodontal Index Treatment Needs)で歯周病の程度を評価したところ、男性の歯周病が疑われる割合が43%から翌年には21%に減少したことが報告されています。
これまでの研究から、将来、望ましい口腔衛生によって健康を維持することの意義は、次のように理解することができます。社会経済的要因に基づいてかかりつけ歯科を持つことは、残存指数を維持する傾向があり、口腔衛生管理などの予防活動が望ましい。食品の豊富さによる疾病予防に繋がることが期待できます。
　本調査では、かかりつけ歯科医師のみが存在することと要介護度の予防を示す因果構造を示しただけである。我々は、予防重視でかかりつけ歯科医師を受診している群では、歯痛があって治療重視で受診する群に比べて、歯科医師が判断する口腔衛生管理が優れていて、同時にその後の食生活が保たれ、結果的に生存が有意に維持されやすいメカニズムを追跡調査によって因果構造として報告してきた[27]。今後は、かかりつけ歯科医師のみがいる実態だけではなく、受診動機や口腔衛生状況の診断を含めてその後の要介護度の予防につながる因果構造を明確にすることが今後の研究課題である。特にかかりつけ歯科医師だけを選択できる背景として、好ましい生活習慣に連動し、疾病予防を経て要介護予防につながる、社会経済要因の視点を含めた無作為化された対照群を含む介入追跡による調査研究によって、歯科医師による健康度向上を明確にすることが期待される。

4-3. Significance of Having a Family Dentist Only and Research Topics
The total effect of 「Physician and/or Dentist」on 「Bedridden Status」 was small at -0.15. However, “Socioeconomic Factors” make it easier to choose family dentists only.  Ultimately, it is linked to a decrease in the prevalence of diseases and helps maintain the 「Bedridden Status」required. 
As health support related to oral hygiene for examinees by family dentists and dental hygienists, itHealth support related to oral hygiene for examinees by family dentists and dental hygienists was considered a systematic and comprehensive system of primary, secondary, and tertiary prevention, as shown by Ogden et al. [26]. Reichart [27] shows that if a family dentist may contribute to disease prevention, four A (Ask, Advice, Assist, and Arrange) should be utilized, which is the EU Europe's preventive strategy model. 
 Kaneko et al. [27] have shown that a critical significance of oral hygienic care is the function of eating. 
However, previous studies have not reported on managing oral hygiene and the necessary care level.　 The German researcher Gellrich et al.[28] reported that it should be used for early detection of illness and support activities to change behavior to a favorable lifestyle as a dentist's role. 
Kaneko et al. [29] have shown that a critical significance of oral hygienic care is the function of eating. 
Reichart [29] shows that if a family dentist may contribute to disease prevention, four A (Ask, Advice, Assist, and Arrange) should be utilized, which is the EU Europe's preventive strategy model. 
This study only showed the causal structure between the existence of fonly family dentists  rather than physicians and the those with bedridden status.. However, the analysis did not provide information on the desirable oral hygiene status of having a family dentist. On the other hand, Takada et al. [30] conducted a dentist's examination and a dental hygienist's health education for 509 workers under 40 for two years. As a result, when the degree of periodontal disease was evaluated by CPITN(Community et al.), it was reported that the rate of suspected periodontal disease in men decreased from 43% to 21% in the following year.                                                               According to 　
Based on previous research [8,9,10,22,31], the significance of maintaining good health through desirable oral hygiene care in the future can be concluded as follows. Having aBased on socio-economic status, it tends to have a family dentist  family dentist based on socio-economic factors tends to keep the number of teethresidual index, and preventive activities such as oral hygienic care through the richness of food are preferable. It can be linked to disease prevention and decreasing the bedridden status as a final results.longevity through the richness of food Previous r[8,9,10]. We have reported as a causal structure through follow-up surveys that the oral hygienic care judged by the dentist is superior in the group that visits the family dentist with an emphasis on prevention, compared to the group that visits a family dentist with a focus on treatment with toothache. At the same time, the subsequent eating habits are maintained, and as a result, survival is likely to be significantly maintained as a cause-and-effect structure [31]. In the future, it will be a research issue to clarify the actual situation where there are only family dentists and the causal structure of subsequent healthy longevity, including the motivation for visiting the dentist and diagnosing oral hygiene.
Researchers have extensively studied the importance of having a family dentist. We have found that family dentists and dental hygienists play a vital role in providing comprehensive oral health care, including prevention and early detection of illnesses. Researchesearch in Tokyo has also shown that maintaining good oral hygiene through regular visits to a family dentist can improve overall health and contribute to disease prevention and longevity [31]. 
 Further research is needed to understand the relationship between having a family dentist, oral hygiene, and long-term health outcomes.
In particular, as a background to the selection of only family dentists, a survey study by intervention follow-up, including a randomized control group, that includes the viewpoint of socioeconomic factors linked to favorable lifestyle habits and, at the same time, leads to the prevention of the need for long-term care through disease prevention, is expected to be conducted. It is expected to clarify improving the health level through dental care.
4-4.かかりつけ歯科医師と内科医との協働
　かかりつけ医師が中核となる医療活動により、様々な疾病や死亡リスク要因が制御され、結果的に生存を維持させる効果を示すメタ解析が報告されていた。
糖尿病と高血圧患者のリスク因子を定期的にモニターしその後の死亡との関連に関する2021年4月までに報告された22,099件の研究論文がレビューされていた。HbA1cが7％以下、収縮期血圧が120～139mmHgを保ち、腎機能を示すeGFRが60mL/min以上である望ましい状況が継続することは、HbA1cが増加（8％から10％）し，収縮期血圧が増加（120～139から140mmHg以上）し，eGFRが減少（90から70mL/min/1.73まで）した群と比べ、死亡リスクが低いことが報告されていた。このように、かかりつけ内科医師の健康支援によって健康リスクが低減化され、結果的に生存が維持されることが膨大な論文のレビューによって明確にされていた29)。かかりつけ医師がなく、かかりつけ歯科医師だけがいる群の生存率が維持されていた科学的エビデンスの再現性も求められる。
4-4. Collaboration between Family Dentists and Physician
Extensive research reviews have shown that the health support of family physicians reduces health risks and results in sustained survival. By April 2021, 22,099 research papers on the relationship between risk factors for diabetes, hypertensive disease, and subsequent mortality were reviewed. The meta-analysis indicated that family doctors' core medical activities help control diseases and mortality risk factors, resulting in sustained survival [32]. Therefore, It would be expected that reproducing scientific evidence, like our study, demonstrates how survival rates were maintained in groups with no family physicians and only family dentists is essential.
山座ら33)は、う蝕、歯周疾患などの口腔内感染症が感染性心内膜炎のリスクファクターとなることから、先天性心疾患の根治術前に病診連携により歯科治療として口腔内の感染源の除去は必須であったことを報告し、歯科医師との病診連携が重要であることを報告していた。
Yamada et al. [33] have reported that oral infections such as tooth decay and periodontal disease are risk factors for infectious endocarditis. They stated that dental care coordinated with medical examinations before surgery for congenital heart disease is necessary to remove the source of infection in the oral cavity. Thus, it is crucial to facilitate collaboration between medical and dental care.
[bookmark: _Hlk171437875]

5. New Tactics for Preventing the Bedridden Status
According to this study and Yuan’s study (33), it was suggested that in the context of health maintenance, having family doctors focuses on treating diseases, while having family dentists plays a role in preventing diseases.　This study clarified the bedridden status of the elderly in urban areas and how it changes over time after three years. In particular, 96% of those without the bedridden status remained so even after three years. In addition, 85% of the factors that determine the bedridden status after three years were determined by the level of bedridden status three years ago. Therefore, it would be suggested that the key to avoiding bedridden status is to live without needing care at this time.
The remainder of the bedridden status determinants would be 15%. However, it was suggested that the contributing role of health support activities for bedridden status prevention, which can only be played by family dentists who are easier to control than socioeconomic factors that are difficult to control, may share about 32% of the total effect of the socioeconomic factors. It should also utilize the support of family dentists and socioeconomic factors that form the basis of preventive activities through lifestyle, physical and mental health, and social activities. 

Ⅴ5.今後の研究課題
この調査では、3年後の「要介護度」への因果関係についてのみ議論できます。一方、「3つの健康要因」の調査時期は、「社会経済的要因」と「内科医・歯科医師の調査時期と同じです。次の課題は、すべての潜在変数について、調査年次の異なる追跡調査によって、真の因果構造を明らかにすることです。また、代表的な調査対象を選定して、代表性と妥当性を高めることも研究課題です。また、次の研究課題は、客観的な健康診断を行いながら、残存指標を含めて歯科医師が判断する口腔衛生状況を明らかにした上で、要介護度の予防との因果構造を分析することです。
[bookmark: _Hlk155967898]5. Future Research Issue
In this study, we used covariance structure analysis to examine the impact of fifteen observed variables on 「Bedridden Status」 three years later. The reason for choosing covariance structure analysis is because each of the 15 factors is significantly related to the level of care required. In other words, the explanatory variables used in multivariate analysis are methods that assume they are not correlated, taking into account multicollinearity. This survey'sThe current survey only examines the impact on "Bedridden Status" over a period of three years later. The survey periods for "Three Health Factors," "Socioeconomic Factors," and 「Physician and Dentists」 are conducted same timesimultaneously. The next step is to enhance the understanding of the cause-effect relationships through follow-up surveys conducted over different years for all observedhidden variables. It is also important essential to address the research issue of validating the findings with a representative sample and improving external validity.
Another challenge is to increase the percentage of target audience tracking and reduce selection bias. Furthermore, future studies should focus on analyzing the causal relationship between bedridden status and the oral hygiene diagnosis provided by dentists, including objective indices, alongside medical examinations.

Further research is needed to understand the relationship between having a family dentist, oral hygiene, and longevity. In particular, as a background to the selection of only family dentists, a survey study by intervention follow-up, including a randomized control group, that includes the viewpoint of socioeconomic factors linked to favorable lifestyle habits and, at the same time, leads to the prevention of the need for long-term care through disease prevention, is expected to be conducted. It is expected to clarify preventing the bedridden status through dental care.
Ⅵ6. 結論
[bookmark: _Hlk158629989]三年後の要介護度予防につながる、かかりつけ歯科医師だけを持つ基盤は、社会経済要因であった。また、食を含む生活習慣と健康3要因が優れ、治療する疾病が予防できることで要介護予防に連動する因果構造が示された。要介護度を最も予防する要因は、3つの健康要因と3年前の要介護度でした。要介護予防に対する歯科医師のみを持つ効果は、社会経済要因による効果の約32%を占めました。要介護度を維持させる上で、制御できにくい社会経済要因よりも、制御可能である、かかりつけ歯科医師を持つ意義と役割に注目したいものである。
6. Conclusion
The presence of a family dentist, along with good socioeconomic factors and healthy lifestyle choices, such as a balanced diet and three advisable health factors, has been made clear to prevent bedridden status. It was found that having a family dentist accounted for approximately 31.62% of the effect of socioeconomic factors in preventing the need for bedridden status. Emphasizing the role of having a family dentist may be more significant in maintaining the level of care required than focusing solely on difficult-to-control socioeconomic factors.


[bookmark: _Hlk173601193]Abstract
BACKGROUND
With the increase in lifestyle-related diseases, countermeasures for health longevity are becoming very important. It has been shown that having a family doctor or a family dentist is significant for preventing illness. However, the structured relationship between healthy longevity and the presence or absence of a family physician or dentist has yet to be clarified, along with the actual situation.
OBJECTIVE
The research aims to investigate the connection between having a family physician or family dentist and socioeconomic factors related to three health aspects: subjective health, illness prevalence, and lifestyle and diet scores. The final analysis aims to understand the causal relationship between having a family physician or dentist and long-term health for three years. 
Methods
In September 2001, a self-administered questionnaire was mailed to 16,462 elderly residents living in Tama, Tokyo. A total of 13,066 responses were received, resulting in a response rate of 79.4%. A follow-up survey was conducted in 2004, focusing on 8,162 individuals (3,851 males and 4,311 females) aged 65 to 84. The level of bedridden statusrequired at the time of the initial survey and three years later was determined by the city's bedridden statusinsurance system.
Results 
As a result, the background to having only a family dentist is based on "Socioeconomic Status" ("indicating latent variables"), and also  "Lifestyle and Food Scores" are preferable.　The novelty is that the "Three Health Factors" have become more desirable, and the "Treated Diseases" has been reduced. The final effects have clarified the causal structure that prevents the "Bedridden Status" after three years. The relationship between「Physicians and/or Dentists」and「Bedridden status」
 has shown to be a confounding factor by the "Socioeconomic Status," "Lifestyle and Dietary Scores," "Three Health Factors,” and "Treated Diseases."  However, the overall effect of 「Physicians and/or Dentists」on the prevention of 「Bedridden Status」 accounted for 17.7% of the effect of "Socioeconomic Status."  To prevent the 「Bedridden Status」,  To prevent bedridden status, it is essential to focus on the presence of a family dentist, which can be controlled, rather than challenging socioeconomic factors. The research suggests that 48% of bedridden status can be explained.
Conclusion
The presence of a family dentist, along with good socioeconomic factors and healthy lifestyle choices, such as a balanced diet and three advisable health factors, has been shown to prevent bedridden status was found that having a family dentist accounted for approximately 32% of the effect of socioeconomic factors in preventing the need for bedridden status. Emphasizing the role of having a family dentist may be more significant in maintaining the level of care required than focusing solely on difficult-to-control socioeconomic factors.
Keywords:  Family physician, Dentist, Bedridden status,  Socioeconomic status,  Aged people.
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Women

Non of  Bed Bedridden  Non of  Bed Bedridden 

Ridden status status

　

P Ridden status status

　

P

Physician and/or Dentist Dentist only

494(99.2%)  4(0.8%) 0.165 414(97.7%) 9( 2.1%) 0.188

Physician only

567(92.2%) 48(7.8%) P<0.001 546(87.2%) 80!12.8%) P<0.001

Educational Background

Graduated from senior high school

819(92.6%) 65( 7.4%) -0.034 1,761(89.7%) 203(10.3%) -0.091

Graduated from vocational school

1,121(96.0%) 47( 4.0%) P=0.046 1,523(95.2%) 76( 4.8%) P<0.001

Graduated from college

1,403(95.2%) 71( 4.8%) 218(93.2%) 16( 6.8%)

Yealy Income

<１million yen

72(93.5%) 5( 6.5%) 347(86.8%) 53(13.3%)

１milion-3 milion yen

1,064(92.4%) 88( 7.6%) -0.082 1,456(91.1%) 142( 8.9%) -0.084

３milion-7milion yen

1,759(96.0%) 73( 4.0%) P<0.001 1,232(94.8%) 67( 5.2%) P<0.001

>7million yen

382(97.7%) 9( 2.3%) 200(93.5%) 14( 6.5%)

Communication with 

seldone

1,066(91.3%) 102( 8.7%) 727(84.2%) 136(15.8%)

the Neighborhood 

once a month

872(97.1%) 26( 2.9%) -0.111 733(92.7%) 58( 7.3%) -0.125

three or four a week

1,029(96.3%) 40( 3.7%) P<0.001 1,540(94.8%) 85( 5.2%) P<0.001

almost evely day

461(93.3%) 8( 1.7%) 563(95.1%) 29( 4.9%)

Going Outside

less than once a month

95(73.1%) 35(26.9%) 108(65.5%) 57(34.5%)

more than once a month

202(86.3%) 32(13.7%) -0.208 249(83.0%) 51(17.0%) -0.216

more than three or four a week

3,163(96.5%) 114( 3.5%) P<0.001 3,245(94.3%) 195( 5.7%) P<0.001

Subjective Health unhealthy

99(63.9)%) 56(36.1%) 139(65.6%) 73(34.4%)

not so healthy

369(89.3%) 44(10.7%) -0.184 491(80.6%) 118(19.4%) -0.247

almost healthy

2,415(96.8%) 81( 3.2%) P<0.001 2,595(95.1%) 135( 4.9%) P<0.001

very healthy

649(97.4%) 17( 2.6%) 555(98.4%) 9( 1.6%)

Life Satisfaction

not satisfied

307(86.7%) 47(13.3%) 270(84.4%) 50(15.6%)

moderately satisfied

715(93.2%) 52( 6.8%) -0.116 838(87.5%) 120(12.5%) -0.137

satisfied

2,439(96.4%) 91( 3.6%) P<0.001 2,588(94.7%) 145( 5.3%) P<0.001

ADL

3,472(2.93) 191(2.51) P<0.001 3,433(2.90) 326(2.61) P<0.001

IADL

3,480(4.80) 183(3.05) P<0.001 3,713(4.86) 315(3.40) P<0.001

Treated Diseases

3,553(0.32) 201(0.68) P<0.001 3,813(0.22) 338(0.53) P<0.001

Diet Scores

3,553(3.95) 201(3.16) P<0.001 3,813(4.59) 338(3.72) P<0.001

Lifestyle 3,553(2.92) 201(1.84) P<0.001 3,813(2.89) 338(2.31) P<0.001

(  ) Standars Deviation

Table 2  The Relationships between the Bedridden Status Three Years Later and Correlational Observed Factors by Sexes.

Men
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Non of BRS 

2004

Need for 

support BRS 1 BRS 2 BRS 3 BRS 4 BRS 5

Non of BRS 2001

0.96 0.01 0.02 0.01 0.00 0.00 0.00

 Need for support

0.14 0.27 0.54 0.03 0.00 0.03 0.00

BRS 1

0.19 0.05 0.55 0.13 0.03 0.03 0.02

BRS 2

0.00 0.04 0.20 0.38 0.26 0.06 0.06

BRS 3

0.00 0.00 0.08 0.25 0.42 0.08 0.17

BRS 4

0.05 0.00 0.00 0.00 0.05 0.63 0.26

BRS 5

0.07 0.00 0.07 0.00 0.07 0.07 0.71

BRS: Bedridden status
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Non of BRS     

in 2004

Need for 

support BRS 1 BRS 2 BRS 3 BRS 4 BRS 5

Non of BRS  in 2001 95.9% 1.0% 1.7% 0.7% 0.3% 0.2% 0.2%

 Need for support 13.5% 27.0% 54.1% 2.7% 0.0% 2.7% 0.0%

BRS 1 18.9% 4.7% 55.1% 12.6% 3.1% 3.1% 2.4%

BRS 2 0.0% 4.0% 20.0% 38.0% 26.0% 6.0% 6.0%

BRS 3 0.0% 0.0% 8.3% 25.0% 41.7% 8.3% 16.7%

BRS 4 5.3% 0.0% 0.0% 0.0% 5.3% 63.2% 26.3%

BRS 5

7.1% 0.0% 7.1% 0.0% 7.1% 7.1% 71.4%

Table 3 Relationship with Changes in the Status of Bedridden status 

BRS: Bedridden status
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Bedridden 

Status

Treated 

Diseases

Socioeconomic 

Status

Life style and 

Diet Scores

Bedridden Status 2001

-.860 .048 -.042 -.159

Bedridden Status 2004

-.702 .039 -.069 -.209

IADL

.609 -.073 .100 .334

ADL

.506 .022 .032 .050

Treated Diseases

-.051 .985 -.038 -.107

Physician and/or Dentist

-.014 .787 -.065 -.124

Educational Background

.009 -.025 .764 -.010

Height(cm)

.050 .034 .527 -.057

Yearly Income

-.011 -.014 .415 .200

Ages

-.113 .094 -.400 -.036

Subjective Health

.198 -.215 .131 .500

Life Satisfaction

.054 -.032 .019 .492

Contact  with the Neighborhood 

.057 -.021 -.029 .469

Going Outside

.230 -.017 .100 .378

Lifestyle

.103 .019 .146 .330

Diet Scores

.042 -.044 -.038 .177

Cronbach’s alpha

.740 .550 -.140 .380


image7.png
Bedridden Treated Socioe conol le and
Status Diseases Status Diet Scores
Bedridden Status 2001 -. 860 .048 - 042 - 159
Bedridden Status 2004 -.702 .039 -. 069 - 209
IADL .609 -.073 . 100 L334
ADL .506 022 . 032 . 050
Treated Diseases -. 051 .985 -. 038 - 107
Family physician and or Dentist -.014 .1817 -. 065 - 124
Educational Background .009 -.025 . 164 -.010
Height(cm) 050 034 521 - 057
Yearly Income -.on -.014] . 415 . 200
Ages -113 . 094] -. 400 -. 036
Subjective Health .198 -.215 L131 . 500
Life Satisfaction . 054 -.032 .019 492
Communication with the Neighborhood -057 - 021 -0 - 469
Going Outside .230 -.017 . 100 .378
Lifestyle 103 019 . 146 . 330}
Diet Scores 042 -.044 -.038 111
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Men Women Total

“Socioeconomic Status”

⇒

「Physician and/or Dentist」

0.22 0.34 0.21

“Socioeconomic Status”

⇒

「Bedridden Status」

0.02 -0.04 -0.03

“Socioeconomic Status”

⇒

"Three Health Factors”

0.07 0.16 0.16

Standardised “Socioeconomic Status”

⇒

“Lifestyle and Diet Scores”

0.44 0.59 0.41

Direct Effect 「Physician and/or Dentist」

⇒

「Bedridden Status」

0.00 0.00 0.00

「Physician and/or Dentist」

⇒

"Three Health Factors”

0.08 0.06 0.08

「Physician and/or Dentist」

⇒

「Treated Diseases」

-0.12 -0.20 -0.16

“Lifestyle and Diet Scorse”

⇒

「Bedridden Status」

-0.01 -0.09 -0.07

“Lifestyle and Diet Scores”

⇒

“Three Health factors”

0.31 0.32 0.21

“Lifestyle and Diet Scores”

⇒

「Treated Diseases」

-0.03 0.01 -0.01

“Three Health Factors”

⇒

「Bedridden Status」

-0.36 -0.28 -0.32

“Three Health Factors”

⇒

「Treated Diseases」

-0.23 -0.22 -0.21

「Bedridden Status 2001」

⇒

「Bedridden Status 2004」

0.37 0.40 0.39

「Treated Diseases」

⇒

「Bedridden Status 2004」

0.00 0.00 0.00

“Socioeconomic Status”

⇒⇒

“Three Health Factors”

0.23 0.37 0.27

“Socioeconomic Status”

⇒⇒

「Treated Diseases」

-0.09 -0.21 -0.10

“Socioeconomic Status”

⇒⇒

「Bedridden Status」

-0.16 -0.26 -0.19

“Lifestyle and Diet scores”

⇒⇒

「Treated Diseases」

-0.10 -0.06 -0.06

Standardised “Three Health Factors”

⇒⇒

「Bedridden Status」

-0.72 -0.71 -0.73

Total Effect “Lifestyle and Diet scores”

⇒⇒

「Bedridden Status」

-0.22 -0.22 -0.15

「Physician and or Dentist」

⇒⇒

「Treated Diseases」

-0.14 -0.21 -0.17

「Physician and or Dentist」

⇒⇒

「Bedridden Status」

-0.06 -0.05 -0.06

Table 5  Direct and Total Effect on 「Bedridden Status」 by  “Three Health Factors,” “Socioeconomic Status,” and 「Physician 

and/or Dentist」by Sexes. 

“　” : Latent variable、「」: Observed variabe、 

⇒

: Direct Effect、

⇒⇒

:Total Effect
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Men Women Total

“Socioeconomic Status”

⇒

「Physician and/or Dentist」

0.22 0.34 0.21

“Socioeconomic Status”

⇒

「Bedridden Status」

0.02 -0.04 -0.03

“Socioeconomic Status”

⇒

"Three Health Factors”

0.07 0.16 0.16

Standardised “Socioeconomic Status”

⇒

“Lifestyle and Diet Scores”

0.44 0.59 0.41

Direct Effect 「Physician and/or Dentist」

⇒

「Bedridden Status」

0.00 0.00 0.00

「Physician and/or Dentist」

⇒

"Three Health Factors”

0.08 0.06 0.08

「Physician and/or Dentist」

⇒

「Treated Diseases」

-0.12 -0.20 -0.16

“Lifestyle and Diet Scorse”

⇒

「Bedridden Status」

-0.01 -0.09 -0.07

“Lifestyle and Diet Scores”

⇒

“Three Health factors”

0.31 0.32 0.21

“Lifestyle and Diet Scores”

⇒

「Treated Diseases」

-0.03 0.01 -0.01

“Three Health Factors”

⇒

「Bedridden Status」

-0.36 -0.28 -0.32

“Three Health Factors”

⇒

「Treated Diseases」

-0.23 -0.22 -0.21

「Bedridden Status 2001」

⇒

「Bedridden Status 2004」

0.37 0.40 0.39

「Treated Diseases」

⇒

「Bedridden Status 2004」

0.00 0.00 0.00

“Socioeconomic Status”

⇒⇒

“Three Health Factors”

0.23 0.37 0.27

“Socioeconomic Status”

⇒⇒

「Treated Diseases」

-0.09 -0.21 -0.10

“Socioeconomic Status”

⇒⇒

「Bedridden Status」

-0.16 -0.26 -0.19

“Lifestyle and Diet scores”

⇒⇒

「Treated Diseases」

-0.10 -0.06 -0.06

Standardised “Three Health Factors”

⇒⇒

「Bedridden Status」

-0.72 -0.71 -0.73

Total Effect “Lifestyle and Diet scores”

⇒⇒

「Bedridden Status」

-0.22 -0.22 -0.15

「Physician and or Dentist」

⇒⇒

「Treated Diseases」

-0.14 -0.21 -0.17

「Physician and or Dentist」

⇒⇒

「Bedridden Status」

-0.06 -0.05 -0.06

Table 4  Direct and Total Effect on 「Bedridden Status」 by  “Three Health Factors,” “Socioeconomic Status,” and 「Physician 

and/or Dentist」by Sexes. 

“　” : Latent variable、「」: Observed variabe、 

⇒

: Direct Effect、

⇒⇒

:Total Effect
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65-69 70-74 75-79 80-84

Total

1,858 1,097 604 292 3,851

48.2% 28.5% 15.7% 7.6% 100.0%

1,823 1,186 872 430 4,311

42.3% 27.5% 20.2% 10.0% 100.0%

3,681 2,283 1,476 722 8,162

45.1% 28.0% 18.1% 8.8% 100.0%

Men

Women

Total
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Women

Non of  Bed Bedridden  Non of  Bed Bedridden 

Ridden status status 　P Ridden status status 　P

Physician only or Dentist only Dentist only

494(99.2%)  4(0.8%) 0.165 414(97.7%) 9( 2.1%) 0.188

Physician only

567(92.2%) 48(7.8%) P<0.001 546(87.2%) 80(12.8%) P<0.001

Dentist only

494(99.2%)  4(0.8%) 414(97.7%) 9( 2.1%)

Physician and/or Dentist None of  Physician nor Dentist

356(96.0%) 15(4.0%) 0.40 223(92.5%) 18( 7.5%) 0.51

Both Physician and Dentist 

1,915(94.6%)  111(5.5%) P<0.001 2,234(92.2%) 190( 7.8%) P<0.001

Physician only

567(92.2%) 48(7.8%) 546(87.2%) 80(12.8%)

Educational Background

Graduated from senior high school

819(92.6%) 65( 7.4%) -0.034 1,761(89.7%) 203(10.3%) -0.091

Graduated from vocational school

1,121(96.0%) 47( 4.0%) P=0.046 1,523(95.2%) 76( 4.8%) P<0.001

Graduated from college

1,403(95.2%) 71( 4.8%) 218(93.2%) 16( 6.8%)

Yealy Income

<１million yen

72(93.5%) 5( 6.5%) 347(86.8%) 53(13.3%)

１milion-3 milion yen

1,064(92.4%) 88( 7.6%) -0.082 1,456(91.1%) 142( 8.9%) -0.084

３milion-7milion yen

1,759(96.0%) 73( 4.0%) P<0.001 1,232(94.8%) 67( 5.2%) P<0.001

>7million yen

382(97.7%) 9( 2.3%) 200(93.5%) 14( 6.5%)

Communication with 

seldone 1,066(91.3%) 102( 8.7%) 727(84.2%) 136(15.8%)

the Neighborhood 

once a month 872(97.1%) 26( 2.9%) -0.111 733(92.7%) 58( 7.3%) -0.125

three or four a week 1,029(96.3%) 40( 3.7%) P<0.001 1,540(94.8%) 85( 5.2%) P<0.001

almost evely day 461(93.3%) 8( 1.7%) 563(95.1%) 29( 4.9%)

Going Outside

less than once a month 95(73.1%) 35(26.9%) 108(65.5%) 57(34.5%)

more than once a month 202(86.3%) 32(13.7%) -0.208 249(83.0%) 51(17.0%) -0.216

more than three or four a week 3,163(96.5%) 114( 3.5%) P<0.001 3,245(94.3%) 195(  5.7%) P<0.001

Subjective Health unhealthy

99(63.9)%) 56(36.1%) 139(65.6%) 73(34.4%)

not so healthy

369(89.3%) 44(10.7%) -0.184 491(80.6%) 118(19.4%) -0.247

almost healthy

2,415(96.8%) 81( 3.2%) P<0.001 2,595(95.1%) 135( 4.9%) P<0.001

very healthy

649(97.4%) 17( 2.6%) 555(98.4%) 9( 1.6%)

Life Satisfaction

not satisfied 307(86.7%) 47(13.3%) 270(84.4%) 50(15.6%)

moderately satisfied 715(93.2%) 52( 6.8%) -0.116 838(87.5%) 120(12.5%) -0.137

satisfied 2,439(96.4%) 91( 3.6%) P<0.001 2,588(94.7%) 145( 5.3%) P<0.001

ADL

2.93(0.25) 2.51(0.89)

P<0.001

2.90(0.31) 2.61(0.76)

P<0.001

IADL

4.80(0.59) 3.05(1.94)

P<0.001

4.86(0.56) 3.40(1.83)

P<0.001

Treated Diseases

0.62(0.77) 1.03(0.99)

P<0.001

0.52(0.70) 0.93(0.91)

P<0.001

Diet Scores

3.95(2.38) 3.16(2.63)

P<0.001

4.58(2.31) 3.72(2.39)

P<0.001

Lifestyle

2.92!1.11) 1.84!1.17)

P<0.001

2.88(1.01) 2.31(0.98)

P<0.001

(  ) Standars Deviation

Table 2  The Relationships between the Bedridden Status Three Years Later and Correlational Observed Factors by Sexes.

Men



1


 


 


The 


C


ausal 


S


tructure 


Between 


the 


F


amily 


P


hysicians and 


D


entists 


and 


  


the 


Bedridden Status


 


after 


Three


 


Y


ears


 


in Older People


 


 


Words 


6


,


281


 


Words 


6


,


281


 


Words 


6


,


281


 


Words 


6


,


281


 


Words 


6


,


281


 


Words 


6


,


281


 


Words 


6


,


281


 


Words 


6


,


281


 


 


 


 


 


 


 


 


 


�T


.


 


Introduction


 


.


 


Introduction


 


.


 


Introduction


 


.


 


Introduction


 


 


Much more attention should be focused on healthy longevity in a rapidly a


ging country


 


like Japan


. Healthy longevity reduces the burden of 


bedridde


n 


status and is linked to stabilizing medical and bedridden status costs


. Ab


ove all, it is significant that the person maintains a high quality of life an


d lives affluently [1]. Under these circumstances, Japan announced the Hea


lth Japan Plan 21 for healthy longevity in 2000 [2]. This plan clarifies the


 


plan to maintain 


o


ral 


h


ygienic 


c


are


, the basis of a rich diet, and measures


 


to favor lifestyle


-


related habits, including smoking cessation.


 


However, 


n


o previous studies have reported an


 


association between oral hygiene and 


b


ed


ridden status


.


 


According to the Ministry of Health, Labour, and Welfare 


survey, 18.9% of people aged 65 and over need


 


bedridden status


 


in 2022


[3]


. 


In fiscal 2022, 12.191 trillion yen (800 million US dollars) was used for 


bedridden status


 


insurance alone.


 


Bedridden status


 


insurance medical expe


nses exceed 10% 


of the general account budget


 


[4]


.


 


Until then, it has been 


reported that cerebrovascular 


disease 


and dementia 


are the most significan


t factors contributing to diseases requiring long


-


term care. Recently, frail 


has been attracting attention as a factor that requires 


bedridden status


[


5


]


.


P


revious studies have examined 


the roles and definitions of family dentists 


and family physicians


 


[6


-


8]. 


The Japan Dental Association has published a 




1    

The  C ausal  S tructure  Between  the  F amily  P hysicians and  D entists  and     the  Bedridden Status   after  Three   Y ears   in Older People     Words  6 , 281   Words  6 , 281   Words  6 , 281   Words  6 , 281   Words  6 , 281   Words  6 , 281   Words  6 , 281   Words  6 , 281                   Ⅰ .   Introduction   .   Introduction   .   Introduction   .   Introduction     Much more attention should be focused on healthy longevity in a rapidly a ging country   like Japan . Healthy longevity reduces the burden of  bedridde n  status and is linked to stabilizing medical and bedridden status costs . Ab ove all, it is significant that the person maintains a high quality of life an d lives affluently [1]. Under these circumstances, Japan announced the Hea lth Japan Plan 21 for healthy longevity in 2000 [2]. This plan clarifies the   plan to maintain  o ral  h ygienic  c are , the basis of a rich diet, and measures   to favor lifestyle - related habits, including smoking cessation.   However,  n o previous studies have reported an   association between oral hygiene and  b ed ridden status .   According to the Ministry of Health, Labour, and Welfare  survey, 18.9% of people aged 65 and over need   bedridden status   in 2022 [3] .  In fiscal 2022, 12.191 trillion yen (800 million US dollars) was used for  bedridden status   insurance alone.   Bedridden status   insurance medical expe nses exceed 10%  of the general account budget   [4] .   Until then, it has been  reported that cerebrovascular  disease  and dementia  are the most significan t factors contributing to diseases requiring long - term care. Recently, frail  has been attracting attention as a factor that requires  bedridden status [ 5 ] . P revious studies have examined  the roles and definitions of family dentists  and family physicians   [6 - 8].  The Japan Dental Association has published a 

